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PREFACE

Derivatives, on financial products as well as on commodities, are
attracting attention at a feverish pace in India.

When my first book, Futures Markets: Theory and Practice, published
in 2003. I received by and large favourable feedback. Some readers
however opined that the level of mathematical proficiency required
to appreciate the book was an impediment to its gaining a wider
audience.

I realized then that there existed a larger group of readers who wished
to study the derivatives market and develop a feel and flavour for
the subject, without having to navigate through a technical
presentation.

My first book was designed to cater to professionals with a flair for
quantitative finance and to second year students at the MBA level.
While I continue to be of the opinion that finance students at the
Masters level ought to be mathematically proficient in order to
appreciate the intricacies of the subject, I am conscious of the need
to facilitate the study of the subject for interested readers without
the quantitative skillset. Consequently, this book caters to a wider
audience—students at the Bachelors and Masters levels,
professionals, and lay readers—who are interested in a logical, non-
technical exposition of the concepts.

Many of the questions in this book were raised by my students. In
other cases, I have attempted to simulate the mind of an inquisitive
student, and provided the necessary questions.

I hope this book will serve as a strong conceptual framework for
people wishing to get acquainted with this fascinating field.

SUNIL K. PARAMESWARAN
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Chapter 1

THE FUNDAMENTALS

Question 1.1  What are derivative securities and why are they
termed as such? What is the legal definition of a derivative contract in
the Indian context?

Derivative securities, more appropriately termed as derivative
contracts, are assets that confer upon their owners certain rights or
obligations, as the case may be. These contracts owe their existence
to the presence of markets for an underlying asset or a portfolio of
assets, on which such agreements are written. In other words, these
assets are derived from the underlying asset.

In India, the Securities Contracts (Regulation) Act of 1956, SC(R)A,
defines the word ‘derivative’ to include:

1. A security derived from a debt instrument, share, loan whether
secured or unsecured, risk instrument or contract for differ-
ences or any other form of security.

2. A contract which derives its value from the prices, or index of
prices, of underlying securities.

The three major categories of derivative securities are:

1. Forward and Futures contracts
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2. Options contracts
3. Swaps

Question 1.2 What are Forward contracts and Futures contracts,
and how do they differ from typical cash or spot transactions?

In a cash or a spot transaction, as soon as a deal is struck
between the buyer and the seller, the buyer has to pay for the
asset to the seller, who in turn transfers the rights to the asset to
the buyer. However, in the case of a Forward or a Futures contract,
the actual transaction does not take place when an agreement is
reached between a buyer and a seller. In such cases, at the time
of negotiating a deal, the two parties merely agree on the terms
on which they will transact at a future point in time, including the
price to be paid per unit of the underlying asset. Thus, the actual
transaction per se occurs only at a future date that is decided at the
outset. Consequently, unlike in the case of a cash transaction, no
money changes hands when two parties enter into a forward or a
futures contract. However, both have an obligation to go ahead with
the transaction on the predetermined date.

Numerical lustration

Mitoken Solutions has entered into a forward contract with ICICI
Bank to acquire $100,000 after 90 days at an exchange rate of
Rs 45.50 per dollar. 90 days from today, the company will be
required to pay Rs 4,550,000 to the bank and in lieu accept the
dollars. As per the contract, the bank will have to accept the
equivalent amount in Indian currency, and deliver the dollars.

Question 1.3 What is the concept of Long and Short positions in
Jorward and futures markets?

In the case of both forward and futures contracts, there
obviously has to be a buyer and a seller. The person who agrees
to buy the underlying asset in such contracts is known as the Long
and is said to assume a Long Position, while the counter party who
agrees to sell the underlying asset as per the contract is known as
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the Short and is said to assume a Short Position. Thus, the long agrees
to take delivery of the underlying asset on a future date, while the
short agrees to make delivery on that date.

Question 1.4 What are Options contracts, and how do they differ
from forward and futures contracts?

In the case of both forward as well as futures contracts, both
the long and the short have an obligation. That is, the long is obliged
to take delivery of the underlying asset on the date that is agreed
upon at the outset, while the short is obliged to make delivery on
that date and accept cash in lieu. On the contrary, the buyer of an
Options contract (who incidentally is also known as the long), has
the right to go ahead with the transaction, subsequent to entering
into an agreement with the seller of the option who is also known
as the short. Option buyers are also referred to as option Holders,
while option sellers are referred to as option Writers.

The difference between a right and an obligation is that a right need
be exercised only if it is in the interest of its holder, and if he deems
it appropriate. Consequently, the long in the case of an options
contract is under no compulsion to go through with the transaction.
However, it must be remembered that the short, or the writer in the
case of an options contract always has an obligation. That is, were
the long to decide to exercise his right, the short would have no
choice but to carry out his part of the deal.

Ouestion 1.5 What are Call and Put options, and how do they
differ from each other?

When a person is given a right to transact in the underlying
asset, the right can obviously take on one of two forms. That is, he
may either have the right to buy the underlying asset, or else he
may have the right to sell the underlying asset.

An options contract which gives the long the right to acquire the
underlying asset is known as a Call option. In such cases, if and
when the long exercises his right, the short is under an obligation
to deliver the asset.
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On the other hand, an options contract which gives the long the
right to sell the underlying asset is known as a Put option. If and
when the put holder decides to exercise his option, the put writer is
obliged to take delivery of the asset.

The difference between forward and futures contracts, and the two
types of options contracts can be illustrated with the help of a simple
table.

Table , _
1.1 Comparison of Futures and Forwards, and Options
Instrument Nature of commit- Nature of commit-
ment of the long ment of the short
® Forward/futures Obligation to acquire  Obligation to sell
contract the underlying asset the underlying asset
= Call options Right to acquire Obligation to deliver
the underlying asset the underlying asset
= Put options Right to sell Obligation to accept
the underlying asset delivery of the
underlying asset

Question 1.6 What are European and American options, and how
do they differ from each other?

As discussed earlier, a holder of an option acquires the right to
transact in the underlying asset. If the option were to be European
in nature, then the right can be exercised only on a fixed date in the
future, known as the Expiration Date of the option. Quite obviously,
if an option is not exercised on that day, then the contract itself will
expire.

In the case of an American option however, the option holder
has the right to transact at any point in time, between the time
of acquisition of the right and the expiration date of the contract.
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Quite obviously, the expiration date is the only point in time at which
a European option can be exercised, and the last point in time at
which an American option can be exercised.

The terms American and European have nothing to do with
geographical locations. Most options contracts that are traded
on organized options exchanges like the Chicago Board Options
Exchange (CBOE) in the United States, are American in nature.
However, while introducing the concept of options, textbooks tend
to focus more on European options. This is because, since European
options can be exercised only at a single point in time, one needs
to consider possible cash flows only at that instant, making the
valuation of such instruments relatively simple as compared to
American options.

Question 1.7  We keep hearing about option prices and exercise
prices in the context of options trading. Do they mean the same thing?

No, the two terms differ in their meaning. The term option
price or option premium refers to the amount paid by the buyer of an
option to the writer of the option, for permitting him to acquire the
right to transact on a future date.

In the case of call options, the term exercise price, also known as
the strike price, represents the amount payable by the option holder
per unit of the underlying asset, if he were to choose to exercise
his option on a subsequent date. Equivalently, it is the amount
receivable by the option holder per unit of the underlying asset,
were he to exercise a put option.

As can be seen, the option premium is a sunk cost. Even if the
transaction were not to take place subsequently, the premium
cannot be recovered. The exercise price however, enters the picture
only if the option holder chooses to go ahead with the transaction.
Since he has a right and not an obligation, he may or may not wish
to transact, which means that the exercise price may or may not be
paid/received subsequently.
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Numerical Illustration

Komal Shah has taken a long position in call options on Reliance,
with an exercise price of Rs 400, and three months to maturity.
Assume that the options have been written by Kinkini Mitra, who
consequently has a short position.

If the spot price at the time of expiration of the contract were to be
greater than Rs 400 per share, it would make sense for Komal to
exercise the option and buy the shares at Rs 400 each. Otherwise,
she could simply forget the option, and buy the shares in the spot
market at a price, which by assumption, is lower than the exercise
price. As she has a right and not an obligation, she is under no
compulsion to exercise the option. However, if Komal were to
decide to exercise her right, Kinkini would have no option but to
deliver the shares at a price of Rs 400 per share. Thus, in the event
of the option holder choosing to exercise her right, options contracts
always impose a performance obligation on the writer of the option.

Question 1.8 If a person goes long in a futures contract, does he
have to pay an amount at the outset to the investor who goes short? Why or
why not?

In the case of an options contract, the buyer is required to
pay an option premium to the writer. This is because the buyer
is acquiring a right, whereas the writer is taking on an obligation
to perform if the buyer were to exercise his right. Rights, it must
be understood, are never free and one has to pay to acquire
them. Consequently, option holders have to pay option writers for
acquiring the right to transact.

Futures and forward contracts are clearly different, for they impose
an equivalent obligation on both the long as well as the short. As we
will see subsequently, the futures price, which is the price at which
the long will acquire the asset on a future date, will be set in such a
way that from the standpoint of both the long as well as the short, the
value of the futures contract at inception is zero. In other words, the
two equivalent and opposite obligations ensure that neither party
has to pay the other at the outset.
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Question 1.9  What are Swaps?

A Swap is a contractual agreement between two parties to
exchange cash flows calculated on the basis of prespecified criteria
at predefined points in time.

The cash flows being exchanged represent interest payments on a
specified principal amount and are computed using two different
yardsticks. For instance, one interest payment may be computed
using a fixed rate of interest, while the other may be based on
a variable benchmark such as the London Inter Bank Offer Rate
(LIBOR).

Question 1.10  What is LIBOR and how is it computed?

LIBOR is an acronym for the London Inter Bank Offer Rate,
which is the rate at which a bank in London is willing to lend to
another bank. It is a common benchmark for floating or variable
rate loans in international markets.

The most widely used measure of LIBOR is the value computed
by the British Bankers Association (BBA). The BBA computes
the LIBOR for seven international currencies, namely the pound
sterling, the US dollar, Japanese yen, Swiss franc, Canadian dollar,
Australian dollar and the Euro. The BBA LIBOR is released at 11

a.m. London time every day.

The BBA obtains quotes from a panel consisting of a minimum
of eight banks for each currency. While calculating the LIBOR,
to eliminate possible outliers, the quotes in the top quartile and
the bottom quartile are disregarded, and the remaining rates are
averaged.

Question 1.11 Do all swaps have to be on a fixed rate-floating rate
basis?

No. We can have floating rate-floating rate swaps in agree-
ments where each of the rates is based on a different benchmark.
For instance, one leg of the swap could be based on LIBOR, while
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the other could be based on the US T-bill rate. Such swaps are called
Basis Swaps.

In the case of swaps where both the cash flows are denominated
in terms of the same currency, it would obviously make no sense
to have a fixed rate-fixed rate swap. However, there do exist
swaps where the two cash flows are denominated in two different
currencies. These are called currency swaps. In such cases, in
addition to fixed-floating, and floating-floating arrangements, we
could also have a fixed-fixed deal.

Question 1.12 We keep hearing of a term, notional principal, in
the case of swap transactions. What does it mean?

In the case of a pure interest rate swap, there is obviously no
need to exchange the principal amount since both interest streams
are computed in the same currency. However, in order to facilitate
the computation of interest, we need to specify a principal amount
at the outset. This underlying principal, which is never exchanged,
is called a notional principal.

However, in the case of a currency swap, there are two different
currencies that are involved. Consequently, in these cases, the
principal amounts are actually exchanged at the beginning as well
as at the end of the swap.

Question 1.13 e have been referring to forward contracts and
Jutures contracts as if they are essentially the same type of contracts. Is there
any fundamental difference between them?

Forward contracts and futures contracts are similar in the
sense that both require the long to acquire the asset, and the short
to deliver it, on a future date. Thus, both types of contracts impose
an obligation on both the long and the short.

However, there is one major difference between the two types
of contracts. Futures contracts are standardized, whereas forward
contracts are customized.

What do the terms ‘standardization’ and ‘customization’ mean?
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In any contract of this nature, certain terms and conditions need to
be clearly defined. The major terms which should be made explicit
are the following:

1. How many units of the underlying asset is the long required
to acquire, or put differently, how many units of the asset does
the short have to deliver?

2. What is the acceptable grade, or in certain cases, what are the
acceptable grades of the underlying asset that is/are allowable
for delivery?

3. Where should delivery be made? Can delivery be made only
at a particular location, or do one or both parties have a choice
of locations?

4. When can delivery be made? Is it possible only on a particular
day, or is there a specified period during which it can occur?

In a customized contract, the above terms and conditions have to
be negotiated between the buyer and the seller of the contract.
Consequently, the two parties are free to incorporate any features
that can mutually be agreed upon. However, in a standardized
contract, there is a third party that specifies the allowable terms
and conditions. The long and the short have the freedom to design
a contract within the boundaries specified by such a party but they
cannot incorporate features in it other than those that are specifically
allowed. The third party in the case of futures contracts is the
Futures Exchange. A futures exchange is essentially similar to a stock
exchange, and is an arena where trading in futures contracts takes
place.

We will illustrate the difference between customization and stan-
dardization with the help of an example.

Consider a hypothetical rice futures contract that is listed for trading
on the Thiruvananthapuram futures exchange. According to the
terms specified by the exchange, each futures contract requires the
delivery of 100 kg of rice. The allowable grades are IR-7, and IR-
8. The allowable locations for delivery are Thiruvananthapuram,
Kollam, and Nagarcoil. The specifications state that delivery can be
made at any time during the last week of the month.
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Now take the case of Jacob Paret, a wholesale dealer, who wants
to acquire 5,000 kg of IR-7 rice in Thiruvananthapuram during the
last week of the month. Assume that there is another party, Vishant
Kotian, a farmer from Kannur, who is interested in delivering 5,000
kg of IR-7 rice in Thiruvananthapuram during the last week of
the month. In this case, the futures contracts that are listed on the
exchange are obviously suitable for both the parties. Consequently,
if they were to meet on the floor of the exchange at the same time,
a trade could be executed for 50 futures contracts, at a price of say
Rs 16 per kilo. Notice that the price that is agreed upon for the
underlying asset is one feature that is not specified by the exchange.
This has to be negotiated between the two parties entering into the
contract, and is a function of the demand and supply conditions.

Let us now consider a slightly different scenario. Assume that
Jacob wants to acquire 4,750 kg of BT quality rice in Kochi during
the last week of the month, and that Vishant is looking to sell
the same quality of BT rice in Kochi during that period. The
terms that are being sought for the contract by the two parties
are not within the framework specified by the futures exchange in
Thiruvananthapuram. Consequently, neither party can enter into a
futures contract to fulfil its objectives. However, nothing prevents
the two men from negotiating an agreement which incorporates the
features that they desire. Such an agreement would be a customized
agreement that is tailor made to their needs. This kind of an
agreement is called a forward contract.

Thus futures contracts are exchange traded products just like
common stocks and bonds, whereas forward contracts are private
contracts.

One of the key issues in the case of futures contracts which permit
delivery of more than one specified grade, and/or at multiple
locations, is the question of who gets to decide as to where and
what to deliver. Traditionally, the right to choose the location and
the grade, as well as the right to initiate the process of delivery,
has always been given to the short. A person with a long position,
therefore, cannot demand delivery. What this also means is that, in
practice, investors with a long position who have no desire to take
delivery, will exit the market prior to the commencement of the
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delivery period, by taking an opposite or offsetting position. For,
once the delivery period commences, they can always be called
upon to take delivery, without having the right to refuse.

Question 1.14  What is a clearing house and how does it function?

A clearing house is an entity that is associated with a futures
exchange. It may be a wing of the exchange or else a separate
corporation. The clearing house essentially guarantees both the
long as well as the short against the possibility of the other party
defaulting. Once a futures deal is struck, the clearing house positions
itself as the effective counter-party for each of the two original
parties to the trade. That is, the clearing house becomes the effective
buyer for every seller, and the effective seller for every buyer. Thus,
each party to a transaction needs to worry only about the financial
strength and integrity of the clearing house, and not of the other
party with whom it has traded. It must be remembered that neither
the long nor the short trades with the clearing house, which enters
the picture only after an agreement is reached between the two
parties.

Question 1.15 Why is there a need for a clearing house?

A futures contract imposes an obligation on both the parties.
On the expiration date of the contract, depending upon the
movement of prices in the interim, it will be in the interest of
one of the two parties to the agreement, either the long or the
short, to go through with the transaction. However, a price move in
favour of one party would clearly translate into a loss for the other.
Consequently, given an opportunity, one of the two parties would
like to default on the expiration date. We will illustrate this with the
help of an example.

Consider two people, Poonam and Kunal. Assume that Poonam has
gone long in a futures contract to buy an asset five days hence at a
price of Rs 400, and that Kunal has taken the opposite side of the
transaction. Let us first take the case where the spot price of the asset
five days later is Rs 425.
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If Kunal already has the asset, he is obliged to deliver it for Rs 400,
thereby foregoing an opportunity to sell it in the spot market at
Rs 425. Otherwise, if he does not have the asset, he is required to
acquire it by paying Rs 425, and then subsequently deliver it to
Poonam for Rs 400. Quite obviously, Kunal will choose to default,
unless he has an impeccable conscience and character.

Now let us consider a second situation where the price of the asset
five days hence is Rs 375.

If Kunal already has the asset, he would be delighted to deliver it to
Poonam for Rs 400, as the alternative is to sell it in the spot market
for Rs 375. Even if he were not to have the asset, he will be more
than happy to acquire it for Rs 375 in the spot market, and deliver
it to Poonam.

The problem here is that if she can get away with it, Poonam will
refuse to pay Rs 400 for the asset. There are two ways of looking at
it. If she does not want the asset, taking delivery at Rs 400 would
entail a subsequent sale at Rs 375, and therefore a loss of Rs 25.
Also, even if she were to require the asset, she would be better off
buying it in the spot market for Rs 375.

A clearing house ensures that such defaults do not occur. It ensures
protection for both the parties to the trade, by requiring them to post
a performance bond or collateral called a margin. The amount of
collateral is adjusted daily to reflect any profit or loss for each party,
as compared to the previous day, based on the price movement
during the day. By doing so, the clearing house effectively takes
away the incentive for a party to default, as shall shortly be shown.

Question 1.16  What are Margins?

As we have just seen, whenever two parties enter into an
agreement to trade at a future date, there is always the risk of default.
In other words, one of the parties may not carry out his part of the
deal as required by the contract.

In the case of futures contracts, compliance is ensured by requiring
both the long and the short to deposit collateral with their broker,
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in an account known as the Margin Account. This margin deposit,
known as the Initial Margin, is therefore a performance guarantee.

The amount of collateral is the potential loss that each party is liable
to incur. In the case of a futures contract, since both the parties have
an obligation, it is necessary to collect collateral from them both.
Once such potential losses are collected, the incentive to default is
effectively taken away. Also even if the party that ends up on the
losing side were to default, the collateral collected from it would be
adequate to take care of the interests of the other party.

Question 1.17 1t is said that once a deal is made between the buyer
and the seller, the clearing house becomes the effective buyer for every seller
and the effective seller for every buyer. How does the clearing house ensure
that the other party does not default? Does it also collect margin money?

Yes, the clearing house also requires that margin money be
deposited with it. This margin is known as Clearing Margin. In
practice, what happens is that both the long as well as the short
deposit margins with their respective brokers, who in turn deposit
margins with the clearing house.

Question 1.18  What is the meaning of offsetting ? How are forward
and futures contracts offset?

Offsetting essentially means taking a counterposition. It
means that if a party has originally gone long, it should subsequently
go short and vice versa. The effect of offsetting is to cancel an existing
long or short position in a contract.

Remember, a forward contract is a customized private contract
between two parties. Thus, if a party to a forward contract wants to
cancel the original agreement, he must seek out the counter-party
to the agreement, before it can be cancelled.

However, cancelling a futures contract is a lot simpler. This is
because a futures contract between two parties, say Jacob and
Vishant, to transact in rice at the end of a particular month, will
be identical to a similar contract between two other parties, say
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Kripa and Priyanka, as both the contracts would have been designed
according to the features specified by the exchange. In addition,
once Jacob enters into a contract with Vishant, he effectively enters
into a contract with the clearing house, and the link between him and
Vishant is broken. So if Jacob, who had entered into a long position,
wants to get out of his position, he need not seek out Vishant, the
party with whom he had originally traded. All he has to do is to go
back to the floor of the exchange and offer to take a short position in
a similar contract. This time the opposite position may be taken by
anew party, say Rahul. Thus, by taking a long position initially with
Vishant, and a short position subsequently with Rahul, Jacob can
ensure that he is effectively out of the market and has no further
obligations. As far as the clearing house is concerned, its records
will show that Jacob has bought and sold an identical contract, and
that his net position is zero. This is the meaning of offsetting.

The profit or loss for an investor who takes a position in a futures
contract and subsequently offsets it, will be equal to the difference
between the futures price prevailing at the time the original position
was taken, and the price at the time the position was offset.

OQuestion 1.19  Wrat exactly is the concept of Marking to Market?

The reason for collecting margins is to protect both the parties
against default by the other. To reiterate, the potential for default
arises because a position once opened, can and will invariably lead
to a loss for one of the two parties, if it were to comply with the
terms of the contract.

This loss however, will not arise all of a sudden, at the time of
expiration of the futures contract. As the futures price fluctuates
in the market from trade to trade, one of the two parties to an
existing futures position will experience a gain, while the other will
experience aloss. Thus, the total loss or gain from the time of getting
into a futures position till the time the contract expires or is offset by
taking a counter-position, whichever is earlier, is the sum of these
small losses/profits that correspond to each observed price in the
interim.
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The term Marking to Market refers to the process of calculating
the loss for one party, or equivalently, the corresponding gain for
the other, at specified points in time, with reference to the futures
price that was prevailing at the time the contract was previously
marked to market. In practice, when a futures contract is entered
into, it will be marked to market for the first time at the end
of the day. Subsequently, it will be marked to market every day
until the position is either offset or else it itself expires. The party
who has incurred a profit will have the amount credited to his
margin account, while the other party, who would have incurred
an identical loss, will have his margin account debited.

We will now illustrate how profits and losses arise in the process of
marking to market, and will highlight the corresponding changes to
the margin accounts of the respective parties.

Let us take the case of Poonam who has gone long in a futures
contract with Kunal, expiring five days hence, at a futures price of
Rs 400. Assume that the price at the end of five days is Rs 425,
and that the prices at the end of each day prior to expiration are as
follows.

Table ,
1.2 End of the Day Futures Prices
Day ¢ Futures Price
0 400
1 405
2 395
3 380
4 405
5 425

Note: Day ‘O’ denotes the time the contract was entered into, and the corresponding price is the futures
price at which the deal was struck. Day ‘t’ represents the end of that particular day, and the corresponding
price is the prevailing futures price at that instant.

Let us assume that as per the contract, Poonam is committed to
buying 100 units of the asset, and that at the time of entering into
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the contract, both the parties had to deposit Rs 5,000 as collateral
in their margin accounts. The amount of collateral that is deposited
when a contract is first entered into, is called the Initial Margin.

At the end of the first day, the futures price, that is, the price per unit
of the underlying asset, for a futures contract being entered into at
the end of the day, is Rs 405. If Poonam were to offset the position
that she had entered into in the morning, she would have to do so
by agreeing to sell 100 units at Rs 405 per unit. If so, she would earn
a profit of Rs 5 per unit, or Rs 500 in all. While marking Poonam’s
position to market, the broker will act as though she were offsetting.
That is, he would calculate her profit as Rs 500, and credit it to her
margin account. However, since she had not expressed a desire to
actually offset, he would act as if she were reentering into a long
position at the prevailing futures price of Rs 405.

At the end of the second day, the prevailing futures price is Rs 395.
When the contract is marked to market, Poonam will make a loss of
Rs 1,000. Remember, her contract was re-established the previous
evening at a price of Rs 405. If the broker were to behave now
as if she were offsetting at Rs 395, her loss would be Rs 10 per
unit, or Rs 1,000 in all. Once again a new long position would be
automatically established, this time at a price of Rs 395.

This process will continue either until the delivery date, when she
will actually take possession of the asset, or until the day that she
chooses to offset her position, if that were to happen earlier. As you
can see therefore, rising futures prices lead to profits for the long,
whereas falling futures prices lead to losses.

Now let us consider the situation from Kunal’s perspective. At the
end of the first day, when the futures price is Rs 405, marking to
market would mean a loss of Rs 500. That is, his earlier contract to
sell at Rs 400 will effectively be offset by making him buy at Rs 405,
and with a new short position being established for him at Rs 405.
Similarly, by the same logic, at the end of the second day, his margin
account will be credited with a profit of Rs 1,000. As you can see,
shorts lose when futures prices rise, and gain when the prices fall.

Thus, the profit/loss for the long is identical to the loss/profit for the
short. It is for this reason that futures contracts are called Zero Sum
Games. One man’s gain is another man’s loss.
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As you can see, by the time the contract expires, the loss incurred
by one of the two parties, in this case the short, would have
been totally recovered. In our illustration, by the time the contract
expires, Poonam’s account would have been credited with Rs 2,500,
representing the difference between the terminal futures price and
the initial futures price, multiplied by the number of units of
the underlying asset. These funds will have come from Kunal’s
account which would have been debited. Now, if Kunal were to
refuse to deliver the asset at expiration, Poonam would not be at a
disadvantage. For, since she has already realized a profit of Rs 2,500,
she can take delivery in the spot market at the terminal spot price of
Rs 425 per unit, in lieu of taking delivery under the futures contract.!
Thus, effectively, she will get the asset at a price of Rs 400 per unit,
which is what she had contracted for in the first place.

Question 1.20  What role does the clearing house play in marking
to market?

The clearing house essentially plays the role of a banker. Its
task is to debit the margin account of the broker whose client has
suffered a loss, and simultaneously credit the margin account of the
broker whose client has made a profit. Thus, depending upon the
movement of the futures price, the margin accounts maintained with
the clearing house are adjusted daily for profits and losses, in exactly
the same way that a broker deals with clients’ margin accounts.

Question 1.21  4re forward contracts too marked to market? If not,
what are the implications?

No, forward contracts are not marked to market. Conse-
quently, both the parties to the contract are exposed to a credit
risk, which is the risk that the other party may default. Thus,
in practice, the parties to a forward contract tend to be large
and well known, such as banks, financial institutions, corporate
houses, and brokerage firms. Such parties find it easier to enter

"You will see shortly that at the time of expiration of the contract, the spot and futures prices
must be equal.
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into forward contracts because, as compared to individuals, their
credit-worthiness is easier to appraise.

Question 1.22  What is the meaning of the terms Maintenance
Margin and Variation Margin?

As we have seen, as soon as they enter into a futures contract,
both longs and shorts have to deposit a performance bond with
their brokers known as the Initial Margin. If the markets were to
subsequently move in favour of a party to a futures contract, the
balance in his margin account will increase, else if the market were
to move against him, the balance will be depleted.

Now, the broker has to ensure that a client always has adequate funds
in his margin account. Otherwise, the entire purpose of requiring
clients to maintain margins can be defeated. Consequently, he will
specify a threshold balance called the Maintenance Margin, which will
be less than the initial margin. If due to adverse price movements,
the balance in the margin account were to decline below the level
of the maintenance margin, the client will immediately be asked to
deposit additional funds so as to take the balance back to the level of
the initial margin. In futures markets parlance, we would say that the
broker has issued a Margin Callto the client. A margin call is always
bad news, for it is an indication that a client has suffered major
losses since the time he opened the margin account. The additional
funds deposited by a client when a margin call is complied with, are
referred to as the Variation Margin.

These concepts can best be explained with the help of an example.
Let us reconsider the case of Poonam, who went long in a contract
for 100 units of the asset at a price of Rs 400 per kg, and deposited
Rs 5,000 as collateral for the same. Assume that the broker fixes a
maintenance margin of Rs 4,000. If the contract lasts for a period
of five days, and the futures prices on the subsequent days are as
shown in Table 1.2, then the impact on the margin account will be
as summarized in Table 1.3.

Let us analyze some of the entries in Table 1.3 in detail. Consider
the second row. As compared to the price at the time the contract
was entered into, the price has now increased by Rs 5 per unit or
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Table Changes in the Margin Account over the Course
1.3 of Time
Day Futures Daily Cumulative Account Margin
Price Gain/Loss Gain/Loss  Balance Call
0 400 - - 5,000 -
1 405 500 500 5,500 =
2 395 (1,000) (500) 4,500 -
3 380 (1,500) (2,000) 3,000 2,000
4 405 2,500 500 7,500 -
5 425 2,000 2,500 9,500 -

Note: Numbers in parentheses denote losses.

Rs 500 for 100 units. Consequently, Poonam, who has entered into
a long position, has gained Rs 500, which will be credited to her
margin account, thus increasing the account balance to Rs 5,500 at
the end of the first day.

The futures price at the end of the second day is Rs 395. Thus,
Poonam has suffered a loss of Rs 10 per unit or Rs 1,000 for 100
units. When this loss is debited to her margin account, the balance
in the account becomes Rs 4,500. The price at the end of the next
day is Rs 380, implying that Poonam has suffered a further loss
of Rs 1,500. When this loss is debited to her margin account, the
balance in the account becomes Rs 3,000, which is less than the
maintenance margin of Rs 4,000. Hence a margin call is issued for
Rs 2,000, this being the amount required to take the balance back
to the initial margin level. Therefore, Poonam has to pay a variation
margin of Rs 2,000.

Question 1.23  Does the initial margin necessarily have to be
deposited in cash? What about variation margins?

Initial margins need not always be deposited in the form of
cash. Brokers often accept securities like Treasury-bills and equity
shares as collateral. However, the value assigned to these assets will
be less than their current market values. This is because the broker
would like to protect himself against a sudden sharp decline in the
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value of the collateral. For instance, if the required initial margin is
Rs 90, the broker may ask you to deposit securities having a market
value of Rs 100. Technically speaking, we say that the broker has
applied a Haircut of 10%.

Variation margins, however, must always be paid in cash. This
is because unlike initial margins which represent performance
guarantees, variation margins are a manifestation of the actual losses
suffered by the client.

Question 1.24  What is this concept of Value at Risk?

In the case of futures contracts, it is clear that if the amount
of margin or performance bond that is collected from the parties
to the contract is adequately high, the potential for default will be
virtually insignificant. In practice, therefore, the margins specified
by the exchange would depend on the estimate of the potential
loss. Value at Risk or VaR, is a statistical technique for estimating
this potential loss.

A priori, we cannot be sure as to the quantum of loss for either the
long or the short from one day to the next. At best we can say, that
with a given level of probability, the loss cannot exceed a specified
amount. This is precisely the concept of Value at Risk or VaR.

VaR may be defined as a summary statistical measure of the possible
loss of a portfolio of assets over a prespecified time horizon.? Thus,
for instance, if we were to say that the 99% VaR of an asset for a
one day horizon is Rs 1,000, it would mean that there is only a 1%
probability that the loss of value of the asset over a one day holding
period will exceed Rs 1,000. In order to interpret a VaR number,
it is very important to take cognizance of both the probability level
and the holding period that have been specified. For a given asset,
changing one or both parameters can lead to significantly different
estimates of VaR. It must also be remembered that the calculated
VaR is not the maximum possible loss that a portfolio can suffer.
For, in principle, the value of a portfolio can always go to zero, and

2See Linsmeier and Pearson (2000).
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consequently, the maximum loss that a portfolio can potentially
suffer is its entire current value.

Question 1 25 Some clearing houses are said to collect margins on
a Gross basis, while others are said to do so on a Net basis. What is the
difference between the two methods?

Letus assume that a broker has three clients A, B, and C. A has
a long position in 100 futures contracts, B has a long position in 50
futures contracts, while C has a short position in 70 futures contracts.
We will assume that the initial margin is Re 1 per contract.

The broker will obviously collect Rs 100 from A, Rs 50 from B, and
Rs 70 from C. That is, in all he will collect Rs 220. If the clearing
house were to collect margins on a gross basis, then the broker will
have to deposit the entire Rs 220 with the clearing house. This is
the meaning of Gross margining.

On the other hand, if a Net margining system were to be used, the
clearing house would calculate the broker’s position as net 80 long
contracts as he has 150 long contracts as well as 70 short contracts
routed through him. Thus, in this case, the broker need deposit only
Rs 80 with the clearing house.

What are the relative merits and demerits of the two systems? Let
us assume that the futures price goes up by Re 1. The broker will
need Rs 150 to pay parties A and B. Of this, Rs 70 should come
from party C, while the balance should come through the clearing
house since the broker has a net long position with it. Assume that
party C defaults, that is, it refuses to pay, and that the broker too
has become insolvent. In such a case, if a gross margining system is
being used, the clearing house has the resources to pay both A as
well as B, since the broker has deposited Rs 220 with it.

However, if net margining had been used, and a similar situation
were to arise, the clearing house would only guarantee payment for
80 contracts, since the broker has deposited only Rs 80 with it. Thus,
in the case of net margining, clients need to be more concerned with
the financial strength and integrity of the broker through whom they
route their transactions. They cannot bank on the clearing house to
bail them out under all circumstances. But gross margining comes
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with an economic price tag. Firstly, clients may not pay adequate
attention to the credit-worthiness of their brokers. Secondly, the cost
of operations of the clearing house will increase, since it now has to
provide guarantees on a much larger scale.®

Question 1.26  What happens if a party defaults, that is, he fails

to respond to a margin call?

Default can occur at two possible points in time, either before
the maturity of the futures contract, or at the time of maturity. Let
us first consider the case where a client defaults before maturity. We
will illustrate it using the data in Table 1.3.

At the end of the third day, when the balance in the margin account
falls to Rs 3,000, a margin call will be issued for Rs 2,000. If the client
fails to pay the variation margin, the broker will actually offset his
position. In this case, since the client has originally gone long, the
broker will offset her contract by going short at the market price. In
our case, the price at the time the margin call was issued was Rs 380.
Assume, that by the time the broker is able to offset the contract,
the price has fallen further to Rs 377. If so, the investor would have
incurred a further loss of Rs 3 per unit or Rs 300 for 100 units.
This loss, along with the transactions costs incurred by the broker,
will be deducted from the balance of Rs 3,000 that is available in
the margin account. The remaining amount will be refunded to the
client. Similarly, if a broker fails to respond to a margin call from
the clearing house, the futures exchange will close his account at the
prevailing market price.

In the case of default at the time of expiration, if the default is on
the part of a short, that is, the short fails to deliver the asset, then the
broker will acquire the asset in the spot market and deliver it to the
long. On the other hand, if a long were to default, then the broker
will acquire the asset from the short and sell it in the cash market.
In either case, he will deduct his costs and losses from the balance
in the defaulting party’s margin account.

3See Edwards and Ma (1992).
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Question 1.27  Futures and forward contracts are said to have
linear profit diagrams, whereas options contracts are said to have nonlinear
profit diagrams. Why is this so?

As we have seen earlier, investors with long positions in fu-
tures contracts will gain if the futures price were to rise subsequently,
whereas they would lose if the price were to decline. For the shorts,
it is the opposite. That is, they will lose if the futures price were to
rise, and gain if it were to decline.

Thus, the profit for a long futures position may be expressed as
Fr — Fy, where 0 represents the point of time at which the contract
is initiated, and 7'is the point of time at which the contract either
expires, or is offset. Therefore, for every rupee increase in the
terminal futures price, the profit is one rupee more, while for every
rupee decrease in the terminal futures price, the profit is one rupee
less per unit of the asset.

Hence, if we plot the profit from the futures position versus the
terminal futures price, the graph will be linear as can be seen from
the depiction below.

BT CWE Profit Profile: Long Futures
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Let us interpret the above diagram. 7 represents the profit, which
is shown along the Y-axis. Fy is the terminal futures price which is
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shown along the X-axis. The maximum loss occurs when Fr = 0,
and is equal to F; in magnitude. The maximum profit is unlimited
since Fr has no upper bound. The position breaks even if the
terminal futures price is equal to the initial futures price, or in other
words, the price remains unchanged.

For an investor with a short position in a futures contract, the profit
may be depicted as Fy — Fr. The profit diagram for a short futures
position is therefore also linear, as depicted below. In this case,
the maximum profit occurs when Fr =0, and is equal to F; in
magnitude. The maximum loss is obviously unlimited.

13T WA Profit Profile: Short Futures
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Numerical Ilustration

Nitin Pai has gone long in a futures contract at a price of Rs 400,
and the opposite short position has been taken by Maya Soman.

Assume that the futures price at the time of expiration of the contract
is Rs 421. By then, due to marking to market, Nitin’s margin account
would have been credited with Rs 21 per unit of the underlying asset,
whereas Maya’s account would have been debited by Rs 21 per unit
of the asset.

Options contracts are different from futures contracts. Let us look at
an options contract at the time of expiration of the contract. In the
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case of call options, if the price of the asset in the spot market at that
point in time is greater than the exercise price, then it will obviously
make sense for the call holder to exercise his right and acquire the
asset at the exercise price. Else he will choose not to exercise. If so,
his loss will be equal to the premium paid at the outset. Thus, in the
case of call options, the maximum loss for the holder is limited to
the premium paid at the beginning. The maximum gain is however
unlimited, since the spot price of the asset at the time of expiration
of the contract has no upper bound.

The profit for a call holder may therefore be expressed as
—Cy + Max [0, St — X]. The maximum loss is equal to —Cj, the
premium paid at the outset. As long as the terminal spot price Sy
remains below the exercise price, the option will not be exercised
and the holder will lose the initial premium. As the stock price
goes above this value, the profit will increase rupee for rupee. The
position will break even when the terminal stock price is equal to the
exercise price plus the premium paid at the outset. The maximum
profit is obviously unbounded.

The profit diagram for a call holder may therefore be depicted as
follows. As you can see, the diagram is certainly not linear. Rather,
it resembles a hockey stick.

10T R Profit Profile: Long Call
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For a call writer, the profit can be expressed as Cy — Max[0, S; —
X]. His maximum gain will be equal to the initial premium, which



The McGrawHill Companies

26 :: Futures Markets

will be the case if the option is not exercised. Once the spot price at
expiration crosses the exercise price, his profit will decline rupee
for rupee. The maximum loss is obviously unbounded, and the
position will break even at a terminal spot price of X + Cy. The
profit diagram is as depicted below.

13T Wl Profit Profile: Short Call
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Numerical Illustration

Assume that Nitin has acquired a European call option on a stock
from Maya, with an exercise price of Rs 100. Let the option premium
per underlying share be Rs 7.50. At the outset, Maya, who is the
writer of the option, will consequently get a cash inflow of Rs 7.50
per share.

If the stock price at the time of expiration of the option were to be
less than Rs 100, then Nitin will simply allow the option to expire.
He will lose Rs 7.50 per share, while Maya will walk away with
Rs 7.50 per share.

However, if the share price at expiration were to be greater than
Rs 100, say Rs 120, then Nitin will exercise his option. His profit
per share will be

—7.50 + (120 — 100) = Rs 12.50
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Maya will in this case incur a loss of Rs 12.50, for her net cash flow
will be

7.50 — (120 — 100) = —Rs 12.50

Notice that it is not necessary that Sz, the stock price at expiration,
be greater than the sum of the exercise price and the premium,
X + Cy, in order for the exercise decision to be worthwhile. For
instance, assume that the terminal stock price is Rs 105. If Nitin
does not exercise his option, he will lose Rs 7.50. On the contrary,
if he were to exercise his option, his cash flow would be

—7.50 4 (105 — 100) = —Rs 2.50

Clearly it is better to lose Rs 2.50 than Rs 7.50. This illustration is
a manifestation of the principle that sunk costs are irrelevant while
taking subsequent investment decisions.

The maximum gain for Nitin, or equivalently the maximum loss
for Maya, is unlimited. The break even stock price for both of
them is Rs 107.50. The maximum loss for Nitin, or equivalently,
the maximum gain for Maya is Rs 7.50.

Now let us look at put options. A holder of a put would like to
exercise his right to sell at the exercise price only if the spot price of
the asset is lower than the exercise price. Otherwise he will simply let
the option expire. Thus, the profit expression for a put holder may
be written as — Py + Max[0, X — S7|. The maximum loss is once
again equal to the premium paid at the outset, and will occur if the
option is not exercised subsequently. As the terminal spot price dips
below the exercise price, the profit will increase rupee for rupee. The
position will break even when S; = X — Py. The maximum profit
will also be equal to X — P, since the price of the asset cannot dip
below zero. The profit diagram will be as depicted below in Fig. 1.5.

The profit diagram for a put writer will be as depicted in Fig. 1.6.
The maximum gain for him is equal to the premium received at the
outset. The maximum loss will be equal to X — P;, which will be
the case when the terminal spot price is zero. The break even point
is the same as for a put holder.
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IS Profit Profile: Long Put
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Numerical Illustration

Assume that Nitin has taken along position in a European put option
with an exercise price of Rs 100, by paying a premium of Rs 4.50
to Maya.

If the terminal stock price is greater than Rs 100, then Nitin will let
the option expire worthless. His outflow under these circumstances
will be Rs 4.50 per underlying share. Quite obviously, Maya will
have a corresponding inflow of Rs 4.50 per share.

However, if the share price at expiration were to be less than Rs 100,
say Rs 85, then Nitin will exercise his option. His inflow in this case
will be

—4.50 4 (100 — 85) = Rs 10.50

Maya’s cash flow will be
4.50 — (100 — 85) = —Rs 10.50

The maximum profit for Nitin, or equivalently the maximum loss
for Maya, will occur when S = 0, and will be equal to Rs 95.50.
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BTN Profit Profile: Short Put
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The break even stock price for both of them is Rs 95.50. The
maximum loss for Nitin, or equivalently the maximum gain for
Maya, is Rs 4.50. Once again, the premium, which is a sunk cost,
ought not to be factored in while taking a decision to exercise.

Notice also that the magnitude of the profit/loss for a call/put holder
is equal to the magnitude of the loss/profit for a call/put writer. Thus,
both call and put options, like futures contracts, represent zero sum
games.

Question 1.28  Who is a Futures Commission Merchant? Are all
Futures Commission Merchants authorized to clear transactions with the
clearing house?

A Futures Commission Merchant (FCM) is a broker who is
authorized to open an account on behalf of a client who wishes
to trade. Opening and maintenance of an account on behalf of a
client entails the collection of margin money, the maintenance of
balances in the margin accounts, and the recording and reporting
of all trading activities. It must be remembered that all brokers are
not FCMs. There is a category of brokers called Introducing Brokers,
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who as the name suggests, perform the function of getting a client
acquainted with an FCM. In other words, they will accept an order
and route it through an FCM. Itis important to note that introducing
brokers cannot maintain margin accounts.

Every FCM is not a member of the clearing house, or in other
words is not a Clearing Member (CM). Only CMs are authorized
to maintain clearing margins with the clearing house and clear
transactions through it. Consequently, if your FCM is not a CM,
he must route the order through a CM.

Question 1.29  We hear about Clearing Members, Trading Mem-
bers, and Professional Clearing Members, in the context of futures trading
in India. What roles do they perform, and what is the distinction between
them?

Trading Members or TMs are the equivalent of non-clearing
FCMs. They can open accounts on behalf of their clients, but in turn,
must clear through a clearing member. Trading Members-Clearing
Members or TM-CMs are the equivalent of clearing FCMs. They
can accept and clear trades on behalf of their clients, and can
also clear trades routed through them by other TMs. Professional
Clearing Members or PCMs are FCMs, whose only function is to
clear and settle transactions routed through them by other TMs.
Finally, there is a category of brokers called Self-Clearing Members
(SCMs), who can clear trades on behalf of their clients, but are not
authorized to have trades routed through them by other TMs for
the purpose of clearing and settlement.

Question 1.30  Futures and options are said to provide Leverage.
What is leverage, and how does it manifest itself in the case of futures and
options?

A strategy is said to be Levered or Geared, if a fairly small market
movement tends to have a disproportionately large impact on the
funds deposited. We will first illustrate the principle of leverage in
the context of companies.

Consider two firms A and B. Company A has a paid up capital of
Rs 100,000 with no debt, whereas company B has a paid up capital
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An Illustration of Leverage

Case I Case 11
Firm A Firm B Firm A Firm B
Equity Capital 100,000 50,000 100,000 50,000
Debt - 50,000 - 50,000

Profit before Interest 25,000 25,000 (25,000)  (25,000)
Profit after Interest 25,000 20,000 (25,000)  (30,000)
Return on Equity 25% 40% —25% -60%

of Rs 50,000, with debt of Rs 50,000 at an annual interest rate of 10%.
We will consider two cases, the first where the two companies make
an operating profit of Rs 25,000, and the second where they make a
loss of Rs 25,000. To keep matters simple, we will assume that there
are no taxes. Consider the situation as depicted in Table 1.4.

Company A is unlevered whereas company B is a levered firm. As
you can see, from the standpoint of the shareholders of company B,
leverage is a double-edged sword. In a booming market, a 25% rate
of return gets magnified to 40%, but in a market downturn, a loss
of 25% gets translated to a loss of 60%. Futures and options provide
similar leverage.

Consider a person who has gone long in a rice futures contract at a
price of Rs 10 per kg, and deposited a margin of Rs 250. Assume
that each contract is for 100 kgs. If the price were to move up to
Rs 11, the investor would make a profit of Rs 100, which is 40% of
the initial deposit. On the contrary, had he chosen to go long in the
spot market, he would have procured 100 kg by paying Rs 1,000,
and a profit of Rs 100 would have meant a return of only 10%.
However, as always, leverage is a double-edged sword. If the futures
price were to fall to Rs 9 at the end of the day, the investor would
make a loss of Rs 100, which is equivalent to a 40% erosion of his
margin deposit. However, had he chosen to buy the rice in the spot
market, a loss of Rs 100 would tantamount to a loss of only 10% of
his initial investment.
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Options also provide similar leverage. Consider a share which is
selling for Rs 100. Assume that European call options with an
exercise price of Rs 100 are available for Rs 8. We will first consider
the case where the share price at the time of expiration of the option
is Rs 110. If the investor were to have bought a share, he could
sell it for a profit of Rs 10, which is equivalent to a 10% return on
investment. On the contrary, if he had chosen to buy a call option, he
would get a payoff of Rs 10 by exercising his option, thus achieving
a 25% return on an investment of Rs 8. However, if the stock price
at the time of expiration of the options contract were to be Rs 90, the
option holder would not exercise his option. Therefore, he would
have to forego the entire premium, resulting in a loss of 100% of his
investment. On the contrary, had he chosen to acquire the share at
the outset, he would now incur a loss of only 10% of his investment.

Question 1.31  What is the meaning of Arbitrage?

Arbitrage refers to the ability to make a cost-less, risk-less
profit, by simultaneously transacting in two or more markets. The
key phrase here, is ‘cost-less and risk-less’. Arbitrage opportunities,
if perceived, will be exploited till they vanish. The rationale is as
follows. If one has to invest in a risky asset, he will do so only if
the expected return is commensurate with the level of risk. Even
if the investment is risk-less, a person will invest only if he is
assured of a risk-less rate of return. However, if a person is assured
of an opportunity to earn a risk-less return without making an
investment of his own, he would be irrational not to exploit it. Such
opportunities are referred to as arbitrage opportunities.

The concept can best be explained with the help of an example.
Consider a share that trades on both the Mumbai Stock Exchange
(BSE) and the National Stock Exchange (NSE). Let the price be
Rs 100 on the BSE and Rs 102 on the NSE. Consider a person
who is in a position to borrow Rs 1,000,000 for an infinitesimal
period of time. He can then acquire 10,000 shares on the BSE and
immediately sell them for Rs 1,020,000 on the NSE. After repaying
his loan, he will be left with a profit of Rs 20,000 which was made
without his having to invest any money, and without taking any risk.
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Such opportunities obviously cannot persist for long. As people
perceive this opportunity and rush to buy shares on the BSE, the
price there will rise. At the same time, when the arbitrageurs start
unloading their shares on the NSE, the price there will fall. Together,
these two factors will quickly eliminate the opportunity for such
profits.

Our illustration has assumed that there are no transactions costs
like bid-ask spreads and brokerage fees. For small investors, such
costs will be significant in practice, and may preclude them from
exploiting perceived arbitrage opportunities. However, large finan-
cial institutions will face much lower costs, and will exploit such
opportunities so as to maximize their profits.

Question 1.32 I it true that the futures price at the time of
expiration of the contract should be the same as the price of a cash transaction
at that point in time? What would happen if this were not to be the case?

Yes, at the time of expiration of the futures contract, the futures
price must be the same as the cash or spot market price. After all,
what is a futures contract? It is a contract to transact at a future
point in time. If one enters into a futures contract at the expiration
date of the contract, this must lead to an immediate transaction
because the contract is scheduled to expire immediately and hence
is valid only for an instant. Thus, a person who enters into a futures
contract at the time of expiration is effectively entering into a spot
market transaction. Consequently, if the futures price at expiration
were to be different from the spot price, there would be arbitrage
opportunities.

Let us denote the futures price at expiration by Fr and the spot
price at that point in time by S7. It must be the case that Fy = S7.
We will examine the consequences if F; were to be greater than Sy
or if Fy were to be less than St.

FT>ST

This situation can be exploited by an arbitrageur as follows. He
can acquire the asset in the spot market at a price of Sy and
simultaneously go short in a futures contract. Since the contract is
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scheduled to expire immediately, he can at once deliver for a price
of Fr. Thus Fr — Sy, which by assumption is positive, represents
an arbitrage profit for such an individual.

Numerical llustration

Assume that the futures price of an asset at the time of expiration
is Rs 425, whereas the spot price is Rs 422. An arbitrageur will
immediately acquire the asset in the spot market at Rs 422 per unit,
and simultaneously go short in a futures contract. Since the contract
is expiring, he will immediately deliver at Rs 425, thereby making
a cost-less risk-less profit of Rs 3 per unit.

FT<ST

An arbitrageur will exploit this condition by going long in a futures
contract. Since it is about to expire, he can take immediate delivery
by paying Fr, and can then sell the asset in the spot market for S7.
In this case, St — Fr, which by assumption is positive, represents
an arbitrage profit.

Numerical lustration

Assume that the futures price of an asset at the time of expiration
is Rs 422, whereas the spot price is Rs 425. An arbitrageur will
immediately take a long position in a futures contract, which will
entail taking immediate delivery at Rs 422 per unit. The asset can
then immediately be sold in the spot market for Rs 425 per unit.
Thus, once again, the arbitrageur will be able to lock in a cost-less,
risk-less profit.

Question 1.33 If a futures contract permits the short to deliver more
than one grade or variety at expiration, which spot price will the futures
price converge to? For, obviously each grade will have its own spot price.

In order to answer this question, we must first examine the
system of adjustment of prices when multiple grades are permitted
for delivery. In such cases, one grade will be designated as the
Par grade. If the short delivers the par grade, he will receive the
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prevailing futures price at expiration, Fr. If he were to deliver a
more valuable grade, he would receive a premium, whereas if he
were to deliver a less valuable grade, he would have to do so at a
discount. The process by which the futures price is adjusted, to take
into account the delivery of grades other than the par grade, may
be either Multiplicative or Additive. We will examine each method

in turn.

Multiplicative Adjustment

Under this procedure, if the short delivers a particular grade 7, he
will receive a; Fr. For premium grades, a; will be greater than 1.0,
whereas for discount grades, it will be less than 1.0.

Let us denote the spot price of grade 7 at expiration by S; 7. Hence,
the profit for the short if he were to deliver grade 7 is

aiFr — S;r

Grade i will be preferred to another grade j

if

Cl,'FT - Si,T > ajFT — Sj,T

At expiration, in order to preclude arbitrage, the profit from
delivering the most preferred grade must be zero. If we denote this

grade as grade 7 it must be the case that
aiFr —Sir=0

Si,T

ai

= Fr =

For all other grades, it must be the case that

CljFT — Sj,T <0

S
:>FT<LT
aj

Thus, the grade that will be chosen for delivery will obviously be the

one for which s is the lowest. Such a grade is called the Cheapest to
a

S
Deliver Gradeand — is called the Delivery Adjusted Spot Price. Thus, the
a
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cheapest to deliver grade, is the one with the lowest delivery adjusted
spot price. At expiration, therefore, the futures price must converge
to the delivery adjusted spot price of the cheapest to deliver grade.

Additive Adjustment

In the case of contracts where the additive method of price
adjustment is used, the short would receive Fr + g, if he were to
deliver grade i For a premium grade, a; will be positive, whereas
for a discount grade, it will be negative.

The profit from delivering grade i will be
Fr+a; — Sir
and grade i will be preferred to another grade j if
Fr+a — Sir > Fr+a; —S;r

= Sir—a; <Sjr—a;
Hence, the cheapest to deliver grade is the one for which § —a is
the lowest. That is, grade 7 will be the cheapest to deliver grade if
Sir—ai <S;jr—a;Vj
To rule out arbitrage, the profit from delivering the cheapest to

deliver grade must be zero. That is

FT—FCl,'—S,',T:O

= Fr = S,"T —a;

In this case, S — a is the delivery adjusted spot price, and once again,
the futures price will converge to the delivery adjusted spot price of
the cheapest to deliver grade.

It must be noted that irrespective of whether the multiplicative or
the additive system is used, the cheapest to deliver grade need not
be the one with the lowest spot price. For example, consider the
following data for rice.

The par grade is obviously Basmati Superfine. But the cheapest to
deliver grade is Basmati Extra Superfine, which incidentally has the
highest spot price.
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An lllustration of Additive Price Adjustment

Grade Spot Price Conversion Delivery Adjusted
Factor Spot Price

Basmati Fine 22.00 -0.75 22.75
Basmati 23.15 0 23.15
Superfine
Basmati Extra  24.30 2.00 22.30
Superfine

Question 1.34 4 frequently used term is Settlement Price. What is
it, and how is it calculated?

The Settlement Price is the price that is used to compute the
daily gains and losses for the longs and the shorts, when the futures
contracts are marked to market at the end of each day.

In many cases, futures exchanges adopt the practice of setting the
settlement price equal to the observed closing price for the day.
Sometimes, if there is heavy trading towards the close of the day,
the exchange may set the settlement price equal to the average of
the observed futures prices in the last half-hour or hour of trading.
At the other extreme, if there were to be no trades at the end of the
day, the exchange may set the settlement price equal to the average
of the observed ‘bid’ and ‘ask’ quotes.

What do we mean by the terms bid and ask? Any market maker or
dealer, who is essentially a broker standing ready to buy and sell
on his own account, will offer a two-way quote at any point in time.
That is, he will quote one price, the bid, for buying from a customer,
and another price, the ask, for selling to a customer.

The bid will always be less than the ask?, that is, the market maker
will buy low and sell high in order to make a profit.

*We will discuss an exception when we study the principle of ‘Indirect Quotes’ in foreign
exchange markets.
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In the context of futures markets, the bid represents the futures price
at which a customer can take a short position, while the ask is the
price at which he can take a long position.

Question 1.35  Forward and Jutures contracts call for delivery at
the time of expiration of the contract. From the standpoint of delivery, are
there any differences between the two types of contracts?

Although both forward and futures contracts call for delivery
at the time of expiration, there are fundamental differences between
them in this regard.

Firstly, in practice, most forward contracts are settled by delivery.
However, only a small fraction of the futures contracts (in some
markets the figure is as low as 2%), result in actual delivery. The
remainder are offset prior to expiration by taking a counterposition.

Secondly, since a forward contract is a customized agreement
between two parties, unless the contract is cancelled subsequently, it
will result in the short delivering to the original party who had gone
long. In the case of futures however, once a contract is entered into,
the link between the long and the short is broken by the clearing
house. Subsequently, one or both parties may offset and exit the
market. Hence, when a short expresses his desire to deliver, it is
not necessary that the person with whom he had originally traded
should be in a position to take delivery of the asset, for this person
may no longer have an open long position. Thus, in the case of
futures contracts, the exchange will decide as to who the short should
deliver to. In practice, the person with the oldest outstanding long
position is usually called upon to take delivery.

Finally, the price that is paid by the long at the time of taking
delivery under a forward contract, would be different from what
he would have to pay to take delivery under a futures contract
that has the same features and is on the same underlying asset. A
forward contract, it must be remembered, is not marked to market
at intermediate points in time. Consequently, at expiration, in order
to take delivery, the long has to pay the price that was agreed upon
at the outset. However, in the case of a futures contract, the contract
would have been marked to market on every business day during
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its lifetime. Hence, in order to ensure that the long gets to acquire
the asset at the price that was agreed upon at the outset, he has to
be asked to pay the prevailing futures price at expiration, which
as shown earlier, will be the same as the prevailing spot price at
expiration. We will illustrate the above arguments using symbols, as
well as with the help of a numerical example.

Consider a futures contract that was entered into on day Oat a price
F), and is to expire on day T. We will denote the price at expiration
by Fr. Such a contract will be marked to market on days 1,2, 3 ...
up to day 7. The cumulative profit for the long due to marking to
market is

(Fr — Fr_1) + (Fr—1 — Fr—o) + (Fr—o — Fr_3) + ...+

(Fo— F)+ (F— Fy) = (Fr — Fy)

In order to ensure that the long is able to acquire the asset at the
original price of Fj, he must be asked to pay a price P at the time
of delivery, such that

P —(Fr— Fy) = F
= P=F =57

Thus, the price paid by the long at the time of delivery must equal the
prevailing futures price at expiration, or equivalently, the prevailing
spot price at expiration.

In the case of a forward contract, however, there will be no marking
to market, and hence, no intermediate cash flows. Consequently, at
the time of delivery, the price paid by the long, P, must be the same
as the price that was agreed upon originally. That is

P=F,

We will now illustrate these arguments using a numerical example.
Consider a futures contract on rice, that was entered into at a price
of Rs 15 per kg. We will assume that the contract lasts for a period of
five days, and that the movement in the futures price on subsequent
days is as depicted below.
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Marking a Contract to Market

Futures Profit from
Price Marking to Market

15 -
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20
Total
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In this case, Fy = 15 and F7 = 20. A person who had gone long in
a futures contract at a time when the futures price was Rs 15, would
have to pay Rs 20 at the time of delivery. Taking into account the
profit of Rs 5 due to marking to market, he will effectively get the
asset for Rs 15, that is, the initial futures price.

On the other hand, a person who had gone long in a forward
contract at a price of Rs 15, would have to pay Rs 15 at the time of
taking delivery.

Question 1.36  What is the process involved when a futures contract
is settled by delivery? Does trading in the contract have to cease as soon as
delivery commences?

Once a short declares his intention to deliver, the actual
process takes three days. On the day of announcement by the short,
called the Notice of Intention Day, the short’s broker will convey his
intention to the clearing house. The notice will state as to how many
contracts are being delivered, the location of delivery in case the
contract permits delivery at multiple locations, and the grade of the
underlying asset being delivered, this being important for contracts
that give the short the freedom to deliver one of many acceptable
grades. On the next business day, called the Position Day, for reasons
that have been explained earlier, the exchange will select the person
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with the oldest outstanding long position to accept delivery. On the
following day, called the Delivery Day, the long will pay the short,
and in return will get a warehouse receipt granting him title to the
goods.

Trading need not stop as soon as delivery commences. In the case of
many assets, the first day on which a short can declare his intention
to deliver is before the last day of trading, whereas the last notice
day is after the day on which trading ceases. Given below are the
details for the corn futures contract on the Chicago Board of Trade
(CBOT).

T?b;e Delivery Schedule for Corn Futures on the CBOT
First Notice Day Last Notice Day Last Trading Day
Last Business Day Second to Last Eighth to Last
Prior to the Business Day of Business Day of
Delivery Month the Delivery Month the Delivery Month

Question 1.37  What is the meaning of the terms Exchange for
Physicals and Alternative Delivery Procedure?

Under normal circumstances, delivery can only be made
during the period specified by the exchange, and as per the terms
and conditions specified in the contract. At times, however, two
parties with opposite positions can transact prior to the time when
delivery is called for under the exchange rules. Such an arrangement
is called Exchange for Physicals or EFP. It permits a long and a
short to get together and agree on a transaction that would close
out their respective positions prior to the commencement of the
delivery period. An EFP is an Off-the-Exchange transaction. It offers
the two parties greater flexibility, and makes physical delivery a
more attractive option. We will illustrate it with the help of an
example.

Kunal Navlakha has a short position in wheat futures, while Mahesh
Kabra has an equivalent long position. Mahesh is prepared to take
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delivery from Kunal. However, the wheat in the possession of Kunal
is different from the grade specified in the contract. Under normal
circumstances, Kunal will be unable to deliver this wheat. However,
under an EFP, once he and Mahesh mutually agree upon a price, the
two can transact with each other, after reporting this to the exchange.
The exchange will treat such a transaction as though each party had
offset his position with the other.

An Alternative Delivery Procedure or ADP also permits transac-
tions under conditions that are different from those specified by
the exchange. However, there is a critical difference. An ADP is
possible only after, in response to a short’s declaration of his intent
to deliver, the exchange has matched a long with the short. In an
ADP transaction, the two parties can agree to transact on terms
different from those specified in the contract, provided they notify
this to the clearing house.

Question 1.38  What is Cash Settlement in futures contracts? Why
is it adopted in practice?

There are certain futures contracts which do not allow for
physical delivery of the underlying asset. In such cases, the contract
is marked to market till the last day, and subsequently all positions
are declared closed. Under such circumstances, both the long and
the short will exit the market, with their cumulative profit (which
could also be a loss) since the inception of the contract. However,
the short will not deliver the underlying asset at the end.

Cash settlement is the prescribed mode of settlement for Stock Index
Futures, which as the name suggests, are contracts on stock indices
like the Sensex and the Nifty. In order to form a portfolio that mimics
an index, one is required to buy all the stocks that are included in
the index, and in exactly the same proportions as they are present
in it. Quite obviously, physical delivery under such circumstances
will be extremely cumbersome.’

5If you think it is difficult for an index like the Nifty which contains 50 stocks, contemplate
delivery in the case of the Standard and Poor’s 500, which includes 500 companies!
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Cash delivery may also be specified as a mechanism to prevent
traders from attempting to manipulate stock prices by creating
artificial shortages in the underlying asset.

Question 1.39  Whrat is the meaning of the terms Trading Volume
and Open Interest? How do they differ from each other?

The Trading Volume in a futures contract on a given dayj, is the
number of contracts that were traded on that particular underlying
asset, during the course of the day. The Open Interest at any point
in time is the total number of outstanding contracts at that point
in time. It is thus, a measure of the number of open positions at
any instant in time. Since every long position must be matched
by a corresponding short position, open interest may be measured
either as the number of open long positions at a point in time, or
equivalently, as the number of open short positions at the same
point in time.

The relationship between the trading volume for a day and the
change in the open interest from the close of trading on the previous,
day, depends on the nature of the transaction, and can best be
illustrated with the help of an example.

Let us assume that a new contract in silver futures has just opened
for trading and that three trades have taken place on the first day as
depicted below.

Trade Details for the First Day

Time Trade No. of Contracts
10am  Meera goes long and Amit goes short 50

1 pm Radhika goes long and Vikram goes short 100

4pm  Priyanka goes long and Rohit goes short 50

The trading volume for the day is obviously 200 contracts. Since
nobody has offset any contracts after entering into a trade, the
number of open positions or the open interest is also 200 contracts.
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Now consider the following scenarios for the next day.

1. Case A

Meera goes long in 50 contracts and Amit goes short.

Both these parties are entering into a trade that increases
their open positions. The trading volume for the second day
is obviously 50 contracts. The number of open positions at
the end of the day is 250 contracts. Hence, the change in the
open interest as compared to the previous day is 50 contracts.
Thus, if a trade involves two parties who are establishing new
positions by entering into a contract with each other, the open
interest will rise.

Case B

Meera goes long in 50 contracts and Radhika goes short.

The trading volume for the day is once again 50 contracts. But
what about the open interest? In this case, no new positions
have been opened. All that has happened, is that Radhika
who had a long position in 100 contracts has partially offset
by taking a counterposition in 50 contracts, and her place has
been taken by Meera. The number of open positions at the
end of the day continues to remain at 200 contracts. Here,
the change in the open interest as compared to the previous
day is zero. Hence, if a trade involves one party taking a
counterposition by trading with another party who is opening
a position, then the open interest will remain unchanged.

Case C

Amit goes long in 50 contracts and Radhika goes short.

As before, the trading volume for the day is 50 contracts.
The change in the open interest can be analyzed as follows.
Radhika has partially offset her long position by going short,
and at the same time, the trade has also resulted in Amit
offsetting his short position by going long. Thus, the overall
result is that the number of open contracts has reduced by
50 and the change in the open interest as compared to the
previous day is therefore — 50 contracts. Consequently, in this
case, the open interest at the end of the second day is only
150 contracts. Therefore, if a trade involves one party taking
a counterposition by trading with another party who is also
taking a counterposition, then the open interest will fall.
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A high trading volume on a given day signifies greater liquidity.
On the other hand, high open interest at the end of a day
indicates more scope for counterpositions on subsequent days,
and consequently is a signal that futures volumes are likely to
be high.

Question 1.40 What is the primary economic role of derivative
contracts? In other words, why do we need them?

Futures, forwards, and options help investors in a number
of ways. We will analyze some of the major benefits of derivatives
trading.

1. Reallocation of Risk: Quite obviously, not all investors have
an identical propensity to take risk. On the one hand we have
Hedgers, who seek to avoid risk, while on the other hand
we have Speculators, who consciously seek to take calculated
risks. Derivative contracts can be used to transfer or reallocate
risk from those who seek to avoid it to those who are willing
to bear it.

2. Price Discovery: In a free market economy, prices are the

most fundamental variables of interest. Fair and accurate prices
are imperative for ensuring the correct allocation of resources.
Supply and demand information tends to percolate derivative
markets more easily, and consequently such markets help
facilitate the dissemination of such information.
Why is this so? Taking a long derivatives position entails the
depositing of a small margin, whereas in a spot position the
investor is required to pay the full price. Similarly, it is easier
for an investor who anticipates a bear market to take a short
position in derivatives than sell the asset short. Short selling
is not freely possible in the case of all assets. Even in those
cases where it is permitted, the investor is required to deposit
the entire proceeds with the broker, who will pay a low or nil
rate of interest. Thus, from the standpoints of both the longs as
well as the shorts, trading in derivatives is attractive. This has
two major consequences that further fuel the level of activity
in such markets.
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Firstly, transactions costs tend to be lower as compared to spot
markets. Secondly, derivatives markets are characterized by
a high degree of liquidity. What is liquidity, and why is it
important?

Liquidity refers to the ability of market participants to transact quickly
at prices which are close to the true or fair value of the asset. It refers
to the ability of buyers and sellers to discover each other quickly, and
without having to induce a transaction by offering a large premium or
discount. Quite obviously, irrespective of the size of the trade,
an investor would like to trade without having to make major
price concessions.

Market Efficiency: Since derivatives trading is relatively easy
and cheap, perceived inefficiencies in the market can quickly
be arbitraged away. Thus, a derivatives market helps ensure
an efficient asset market.

Ease of Speculation: Speculation is a sine qua non for the
efficient functioning of a capital market. Derivatives markets
enable speculators to take positions by depositing only small
amounts of collateral.

Question 1.41  Derivative assets have been around for more than a
century. Why is it that we hear so much about them these days?

Until the late 1960s, most of the activity in derivatives trading

was restricted to commodities. Financial derivatives as a concept
became significant only in the 1970s and 80s. The explosion of
trading in financial futures and options has manifested itself not only
by way of higher observed trading volumes, but has also served to
inject more glamour and controversy into the world of finance. The
primary reasons for the rapid growth of derivatives trading over the
past few decades are the following.

1. After the collapse of the Bretton Woods system, the major

economies of the world switched over from fixed exchange
rate regimes to floating rate mechanisms. Consequently, cur-
rency risk and its management became very important, leading
to growth and innovations in the market for Forex derivatives.

After the 1973 war in the Middle East, petroleum prices be-
came highly volatile and unpredictable. This had far reaching
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effects on the prices of all commodities, since the transporta-
tion costs of goods is directly linked to the price of crude
oil. This gave a further impetus to the commodity derivatives
markets.

3. Beginning with the US Federal Reserve, and led by its
chairman Paul Volcker, major central banks began to abandon
their policy of keeping interest rates stable. The focus shifted
to the levels of supply of money, and interest rates became
market determined. Consequently, the market for interest rate
derivatives developed and grew rapidly.

4. Many countries began to liberalize their economies. With
the removal of restrictions, capital began to move freely
across borders, and markets became more integrated. Not
surprisingly, risks multiplied and became a common matter
of concern.

5. In October 1986, the London Stock Exchange (LSE) elimi-
nated fixed brokerage commissions. This event came to be
known as the Big Bang From February of the same year,
the LSE had started admitting foreign brokerage firms as full
members. These changes were intended to make London an
attractive international financial market.® London is ideally
located geographically, and serves as a middle link between
markets in the US and those in the Far East, thereby facilitating
24 hours trading.

Similar changes were effected in the United States in 1975
and in Japan in 1999. Today, in most countries, commissions,
are negotiable between the broker and the client. There are
however countries where government or exchange regulations
specify fixed commission rates that ought to be charged
by a broker. For instance, until early 2003, the minimum
commission in Hong Kong was mandated to be 0.25% of the
trade value.”

In a deregulated brokerage industry, commissions will
vary substantially from broker to broker depending on the
extent and quality of services provided. On the one hand, we
have Full-service brokers who charge the maximum commis-

6See Resnick (1996).
7See Harris(2003).
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sions, but offer value-added services and investment advice.
On the other hand, there exist Discount and Deep discount
brokers who charge the least by way of commissions, but
whose only function is to execute trades. In other words, they
do not provide research reports or other investment advice to
their clients.

6. The rapid growth in Information Technology has been a key
factor in the development of derivatives exchanges. From
streamlining back-end operations, to facilitating Stock Index
Arbitrage, computers have played a pivotal role in the growth
of these markets.

Question 1.42 I India, we have been hearing about financial
derivatives only for the past few years. Were there any restrictions on trading
in such contracts earlier? If so, when were these regulations rescinded ?

The SC(R)A, prior to its amendment in December 1999,
prohibited trading in derivatives. Using the powers bestowed by
this Act, the Government of India prohibited forward trading in
securities in 1969. However, although forward trading in securities
was proscribed, parties with legitimate foreign exchange transac-
tions were permitted to protect themselves against foreign currency
risks by entering into forward contracts with commercial banks.
Indian regulations also permitted the trading of futures contracts in
certain commodities, although in practice, the volumes of trading
were insignificant.

In December 1999, the SC(R)A was amended, and the definition of
securities contained therein was broadened to include derivatives.
However, the amended regulations clearly stated that trading in
derivatives contracts would be legal and valid only if such trading
were to take place on a recognized stock exchange. Thus, trading
of derivative contracts, over the counter, was precluded.

In March 2000, the notification prohibiting forward trading in
securities was rescinded. Subsequently, in May 2000, the Securities
Exchange Board of India (SEBI) granted permission to the BSE and
the NSE to commence trading in derivatives.
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Question 1.43  We keep hearing about the L.C. Gupta Committee
and the J.R. Varma Committee? Why were these committees constituted,
and what were their recommendations?

In order to launch exchange-traded derivatives, it was ob-
viously necessary to design a regulatory framework to govern the
trading of such securities. A committee under the chairmanship of
Dr L.C. Gupta was set up for this purpose by SEBI in November
1996. After extensive deliberations, the committee submitted its
report in March 1998, and recommended that derivatives be
declared as securities so that the existing regulatory framework for
the trading of securities could be extended to cover derivatives as
well. The committee, among its other recommendations, suggested
an automated screen-based trading system for derivative securities.
It mooted a separate clearing corporation and recommended strict
eligibility criteria for brokers seeking to trade in the derivatives
segment of an exchange.

In 1998, SEBI constituted a committee under the chairmanship
of J.R.Varma, a Professor at IIM Ahmedabad, to formulate a risk
management system for the proposed derivatives market. This
committee designed a suitable margining system. It recommended
the use of the VaR methodology for computing margins, and
suggested a procedure for computing the VaR. It is a fact that even
the best of statistical methods for computing potential losses cannot
prevent the possibility of default in 100% of the cases. Therefore,
the committee recommended additional protection for preventing
default, by requiring clearing members of the exchange to have a
minimum liquid net worth.

Question 1.44 What are the prescribed eligibility norms for
members of the derivatives segment of an exchange?

As we have mentioned, in India we have various categories
of members, namely, TMs, TM-CMs, SCMs, and PCMs.

PCMs are required to have a minimum net worth of Rs 300 lakh
or 3 crore, as are (ITM-CMs). TMs and SCMs are required to have
a minimum net worth of Rs 100 lakh or 1 crore.
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The net worth of a member is calculated as the sum of his capital
and free reserves, less certain non-allowable assets.

Every clearing member is also required to maintain a base mini-
mum capital of Rs 50 lakh with the National Securities Clearing
Corporation Limited (NSCCL). Of this, Rs 25 lakh must be in the
form of cash. The balance Rs 25 lakh may be in one or more of the
following forms:

m Cash

® Fixed Deposit Receipts issued by approved banks and de-
posited with approved Custodians or the NSCCL

® Bank Guarantee in favour of the NSCCL from approved banks

m Approved securities in demat form deposited with approved
custodians

In addition, for every TM whose trades a CM undertakes to clear
and settle, an amount of Rs 10 lakh has to be maintained as Base
Minimum Capital. Of this, Rs 2 lakh should be in the form of cash
and the balance Rs 8 lakh in one or more of the forms described
above.

Question 1.45 What is the VaR computational methodology
suggested by the J.R. Varma Committee?

The J.R. Varma Committee said that the initial margin for
a futures position should be based on a 99% VaR over a one day
horizon. It recommended a technique known as the Exponential
Moving Average Method for computing the VaR.

According to this technique, the volatility of the returns on an asset
may be computed as

ol =ra? + (1= a)r?

where o, or the variance, is the measure of the volatility of returns
on day £ and r, is the return on the asset on day &
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P
r, is defined as In < !

> where P, is the futures price of the asset
—1

on day &
The Varma Committee recommended a value of 0.94 for A.

The 99% VaR is then calculated based on a deviation of 3o. Since
short futures positions will lose if the futures price were to rise, the
appropriate limit for a short position is +30. So if 5;* is the calculated
value for day ¢ then the value of P,;; corresponding to a 99% VaR

is given by
P
In ( Hl) = 30/
Py

Pt+1 30*
= =e!
(5

= P = Pz[1+630’* —1]

Thus, if we know P;, we can say that in 99% of the cases, over a
one day horizon, the percentage increase in the futures prices will
be less than or equal to [¢3" — 1] x 100.

For long positions, the calculation ought to be based on a —30
limit, since declining futures prices will lead to a loss. So if ;" is
the calculated value for day ¢ then the value of P, corresponding
to a 99% VaR is given by

P,
In ( IH) = —30/
P;

Pt+1 —30*
= =e
(s

:> Pt+1 - Pt[l +e_3al* — 1]

Once again, using the same logic, we can say that in 99% of the
cases, over a one day horizon, the percentage decline in the futures
price will be less than or equal to [1 — e™3%] x 100
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Numerical Illustration

Assume that 0;_; = 0.0247, and that r, = 0.0225. If so, then
02 = 0.94 x (0.0247)* + (1 — 0.94) x (0.0225)* = o, = 0.02457

So the percentage margin for a short position will be,
[e%" — 1] x 100 = 7.6495%, whereas that for a long position will be,
[1 —e73%] x 100 = 7.1059%

Let us assume that the futures price of an asset at the end of the day
is Rs 1,000 and that each contract is for 100 units. Therefore, the
corresponding initial margin required to keep a short position open
for the following day is

100 x 1,000 x 0.076495 = Rs 7,649.50

As you can see, the o for an asset will change from day to day, and
consequently so will the percentage margin.

Question 1.46  How does marking to market work in India?

All open futures positions are marked to market at the end of
the day. Any losses incurred by a party must be paid in from 11:30
a.m. onwards on the following business day. Payouts to parties who
have made a profit will be made from 12:00 p.m. onwards on the
following business day. In order to calculate the settlement price for
the purpose of marking to market, the weighted average of futures
prices observed during the last half hour of trading is taken. There
could, however, be contracts which are illiquid or in other words
trade infrequently. For such contracts a theoretical settlement price
is computed according to the formula F = Se’”, where S is the value
of the underlying asset in the spot market, 7 is the time remaining
to expiration, and r is the current value of MIBOR (the Mumbai
Inter Bank Offer Rate).?

On the expiration date, the open positions will be marked to market
for the last time. On this day, the settlement price is set equal to the

8You will understand the import of this formula when we come to the chapter on valuation
of futures contracts.
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weighted average of the spot prices observed during the last half
hour of trading. This procedure is legitimate since we know that
spot and futures prices must converge at the time of expiration.

It must be noted that the concept of a threshold level up to which
mark to market losses can be tolerated, or in other words the concept
of a maintenance margin, is not prevalent in India. Consequently, all
losses, however small, must be settled on the business day following
the trade date.

Question 1.47  Since profits and losses are to be credited or debited
on a daily basis, the CMs must obviously have some kind of an approved
bank account that is accessible to the clearing corporation. How does the
system work in practice?

The NSCCL offers settlement of funds through the following
10 clearing banks.

Canara Bank

HDFC Bank

Kotak Mahindra Bank

IndusInd Bank

ICICI Bank

UTI Bank

Hongkong and Shanghai Banking Corporation Ltd.
Bank of India

IDBI Bank

Standard Chartered Bank

© XS w N

._.
e

For the purpose of settlement of transactions, every CM must open
a clearing account with one of these banks. These accounts are to be
used exclusively for clearing operations, that is, for settling of funds
and obligations to the NSCCL, including payments of margins and
penalty charges. In the case of CMs who are also members of the
Capital Market Segment of the NSE, a separate clearing account
has to be maintained for derivative transactions.

All CMs are required to authorize their respective clearing banks
to access their accounts for debiting and crediting of funds and for



The McGrawHill Companies

54 :: Futures Markets

reporting of balances and other information as may be required by
the NSCCL. The clearing banks are required to debit/credit the
clearing account of the members as per the instructions received
from the NSCCL.

Question 1.48 4 typical TM will be trading on his own account,
as well as on behalf of his clients. Also, a TM-CM will have orders routed
through him by other TMs. How is the position of a CM computed for the
purpose of margining?

The NSE follows a system of Gross or Client Level margining,
as opposed to the Net or Broker Level margining systems used by
many international exchanges.

As far as a CM is concerned, he is first required to classify a trade
as either Proprietary (that is, on his own account), or as Client (that
is, induced by a client). For proprietary trades, the open position
is calculated as the total long position less the total short position.
From the standpoint of the clients, while the long and short positions
for a particular client can be netted out in order to arrive at a net
position, netting across clients is not permissible.

Similarly, as far as the trades of a TM who is clearing through this
CM are concerned, the TM’s proprietary trades will be netted. The
net position for each client of the TM will also be taken into account,
once again without netting across the clients of the TM.

We will illustrate these principles with the help of an example.

Shadab Khan, a TM-CM, has placed the following orders on his
own behalf, as well as on behalf of two of his clients, Suhasini
Singh and Harita Reddy. In addition, Abraham Jacob, a TM, is
also clearing his trades through Shadab.

Shadab’s proprietary trades are as follows.

So, from the standpoint of proprietary trades, Shadab has a net long
position of 600 — 200 = 400 contracts.

Suhasini’s and Harita’s trades can be summarized as follows.

Suhasini has a net long position of 400 — 200 = 200 contracts.
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Shadab’s Proprietary Orders

Buy Orders Sell Orders

Price Quantity Price Quantity

1,020 600 1,035 200

Table Shadab’s Client Orders

1.10

Buy Orders Sell Orders

Client Price Quantity Price Quantity
Suhasini 1,030 400 1,015 200
Harita 1,010 400 1,025 800

Harita has a net short position of 800 — 400 = 400 contracts.

Notice that we cannot net between Suhasini and Harita since we are
following a client level system and not a broker level system.

Now assume that Abraham Jacob’s proprietary trades are as follows.

Abraham’s Proprietary Orders

Buy Orders Sell Orders
Price Quantity Price Quantity
1,020 600 1,035 1,200

So the net proprietary position for Abraham is short 600 contracts.

Also assume that two clients, Preeti Raghu and Sangeeta Shetty,
trade through Abraham. Their positions are as depicted in
Table 1.12.
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—I;a.?;e Abraham’s Client Orders
Buy Orders Sell Orders
Client Price Quantity Price Quantity
Preeti 1,030 1,400 1,015 2,000
Sangeeta 1,010 2,400 1,025 1,800

So Preeti has a net short position of 600 contracts, while Sangeeta
has a net long position of 600 contracts.

For the purpose of computing the initial margin, Shadab’s total
position will be determined as follows.

Long positions =400 (his own) 4 200 (Suhasini’s) + 600 (Sangeeta’s)
= 1,200 contracts.

Short positions = 400 (Harita’s) + 600 (Abraham’s proprietary
trades) + 600 (Preeti’s) = 1,600 contracts.

Thus Shadab will be margined for 1,200 long positions and 1,600
short positions.

OQuestion 1.49 Do CMs in India have to pay initial margins in
cash? Is it true that margins are monitored on a real-time basis?

Initial margins have to be paid up front. This payment can
be in cash or else, in the form of bank guarantees, fixed deposit
receipts, or approved securities.

Initial margins are computed on a real-time basis, that is, after every
trade. During the day, if the required margin is such that it causes a
member’s liquid net worth to dip below Rs 50 lakh at any point in
time, it is considered a violation.

At the end of each trading day, the required initial margin is once
again computed. If the required amount exceeds what is currently
being maintained by the member, then the shortfall is collected on
the next business day.
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Question 1.50  What does the term liquid net worth mean? Why
is it termed as a ‘second line of defense’?

The purpose of collecting initial margins is to prevent
default. However, the VaR technique that is used for computational
purposes is merely a statistical tool. There is always a possibility of
a price move, however remote, that will lead to a loss in excess of
the initial margin that is collected from an investor.

It is for this reason that the Varma Committee mandated that a
member ought to have a minimum liquid net worth at all times. This
will serve as an additional collateral in the event of losses exceeding
the initial margin.

The Varma Committee defined liquid net worth as:

m the total liquid assets deposited with the exchange/clearing
corporation towards initial margin and capital adequacy

LESS

m the initial margin applicable to the total gross open positions
at any given point in time of all trades cleared through the
member

The Committee recommended that the member’s liquid net worth
ought to satisfy the following two conditions on a real-time basis:

m the liquid net worth of a member shall not be less than Rs 50

lakh at any point in time
AND

® the mark to market value of gross open positions at any point
in time, of all trades cleared through the CM, shall not exceed

1
33— times the member’s liquid net worth for index futures, and

20 times the member’s liquid net worth for stock futures.

For the purpose of computation, the Committee specified that
liquid assets shall be taken to include cash, fixed deposit re-
ceipts, bank guarantees, T-bills, government securities, and other
approved dematerialized equity securities, pledged in favour of the
exchange/clearing corporation.
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Furthermore, a minimum of 50% of the total liquid assets, as
stipulated by the Committee, ought to be in the form of cash equiva-
lents, where the term ‘cash equivalents’ includes cash, fixed deposit
receipts, bank guarantees, T-bills, and government securities.

We will illustrate the applicability of the liquid net worth criterion
with the help of an illustration, using stock index futures contracts.

Kamal Lohia, a CM, has deposited Rs 50 lakh in the form of cash and
cash equivalents with the clearing corporation. In addition, he has

deposited dematerialized approved equity securities worth Rs 60
lakh.

So the total value of the liquid assets is Rs 1.1 crore. But remember,
there is a stipulation that at least 50% of the amount shall be in the
form of cash equivalents. So Lohia will be given credit for only Rs 1
crore, that is Rs 50 lakh x 2.

Assume that Lohia has a proprietary net long position of 200
contracts, and that he has one client Punit, who has a net short
position of 200 contracts. The current futures price is 1,000 and
each contract is for 200 units of the underlying asset. We will take
the initial margin percentage for both long and short positions to be
5%.

So the amount of initial margin required to be maintained by Lohia
is

200 x 200 x 1000 x 0.05 + 200 x 200 x 1000 x 0.05 = Rs 40 lakh
Thus, his current liquid net worth is Rs 100 lakh — Rs 40 lakh =

Rs 60 lakh, which is greater than the minimum requirement of Rs 50
lakh.

There is however an additional requirement that the mark to market

value of the open positions shall not exceed 33§ times the net worth.

The mark to market value of the open positions is

200 x 200 x 1,000 + 200 x 200 x 1, 000 = Rs 8 crore

1
335 times the liquid net worth of Rs 60 lakh is Rs 20 crore, which is

clearly more than the figure of Rs 8 crore. So Lohia is not violating
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the capital adequacy norms. Had he been dealing in stock futures,
the limit would have been 20 times the liquid net worth of 60 lakh,
or Rs 12 crore, a figure which is once again well above the mark to
market value of Rs 8 crore.

Test Your Concepts

1. Which of these aspects of a futures contract is not decided by
the exchange:
(a) The number of units of the underlying asset per contract
(b) The grade(s) of the underlying asset that may be delivered
(c) The location(s) where delivery may be made
(d) The transaction price
2. The price that is paid to acquire an option is known as:
(a) The option price
(b) The exercise price
(c) The strike price
(d) (a) and (c)
3. Which of these positions can lead to unlimited losses:
(a) A short call position
(b) A short put position
(c) A short futures position
(d) (a) and (c)
4. An investor who anticipates a bull market may take:
(a) A long position in a futures contract
(b) A long position in a call option
(c) A short position in a put option
(d) All of the above
5. While marking a futures contract to market, the profit/loss
between one day and the previous day, is calculated by:
(a) Comparing that day’s closing spot price with the previous
day’s closing spot price
(b) Comparing that day’s futures settlement price with the
previous day’s futures settlement price
(c) By comparing that day’s futures settlement price with the
previous day’s closing spot price
(d) None of the above
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10.

Client level margining:

(a) Is inferior to broker level margining from the standpoint
of reducing the economic costs

(b) Provides greater safety to traders

(c) Reduces the incentive for brokers to handle their financial
affairs prudently

(d) All of the above

If two investors who already have open positions in the futures
market enter into a fresh trade with each other:

(a) Open interest will rise

(b) Open interest will fall

(c) Open interest will remain unchanged

(d) Cannot say

When a short delivers the asset under a futures contract, he

will receive:

(a) The spot price that was prevailing at the inception of the
contract

(b) The futures price that was prevailing at the inception of
the contract

(c) The spot price that is prevailing at the time of delivery

(d) None of the above

If the 99% Value at Risk of a portfolio over a one-day horizon

is Rs 5,000, it means that:

(a) 99% of the maximum possible loss over a one-day horizon
is Rs 5,000

(b) The maximum possible loss in a one-day period is 99% of
Rs 5,000

(c) The portfolio will suffer a loss of Rs 5,000 with a 99%
probability

(d) That the portfolio will suffer a loss exceeding Rs 5,000,
over a one-day period, with a probability of only 1%

Which of these instruments gives the short the right to deliver
the underlying asset:

(a) A European put option

(b) A European call option

(c) An American call option

(d) None of the above
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Chapter 2

VALUATION

Question 2.1  How are forward contracts priced?

A forward contract entails an obligation on the part of the
short to make delivery of the asset on a future date, and an equivalent
obligation on the part of the long to take delivery of the asset.

From the perspective of the short, if the difference between the
forward price and the prevailing spot price were to exceed the cost
of carrying the asset until delivery, then clearly there would exist an
arbitrage opportunity. For instance, in the case of an asset that pays
no income before the maturity of the forward contract, the cost of
carrying the asset will be 7S, where 7 is the risk-less rate of interest
and S'is the prevailing spot price. Consequently, if F is the forward
price, and
F—-S>rS§

then a person could exploit the situation by borrowing money
and buying the asset, and simultaneously going short in a forward
contract to deliver on a future date.

Such an arbitrage strategy is called Cash and Carry Arbitrage. Hence,
to rule it out, we require that

F-S<rS=F=<S1+r)
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Numerical Ilustration

Cash and carry arbitrage can be illustrated with the help of an
example.

Assume that TISCO is currently selling for Rs 100 per share, and
is not expected to pay any dividends for the next six months. The
price of a forward contract for one share of TISCO to be delivered
after six months is Rs 106.

Consider the case of an investor who can borrow funds at the rate of
5% per six-monthly period. Such an individual can borrow Rs 100
and acquire one share of TISCO, and simultaneously go short in
a forward contract to deliver the share after six months for Rs 106.
Thus the rate of return on his investment is

(106 — 100)
100
whereas his borrowing cost is only 5%.

= 0.06 = 6%

Consequently, cash and carry arbitrage is a profitable proposition
under such circumstances. This is because

F>S8(1+r)
or, in other words, the forward contract is overpriced.

The rate of return obtained from a cash and carry strategy is called
the Implied Repo Rate. Thus, a cash and carry strategy is profitable if
the implied repo rate exceeds the borrowing rate.

By engaging in a cash and carry strategy, on an initial investment
of Rs 100, the investor has ensured a payoff of Rs 106 after six
months. Thus, it is as if he has bought a Zero Coupon or Deep Discount
debt instrument with a face value of Rs 106, for a price of Rs 100.
Hence, a combination of a long position in the stock and a short
position in a forward contract is equivalent to a long position in a
zero coupon instrument. Such a deep discount instrument is referred
to as a Synthetic T-bill. Hence we can express the relationship as

Spot — Forward = Synthetic T-bill

A negative sign indicates a short position in that particular asset.
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Thus, if we own any two of the three assets, we can artificially create
the third.

Question 2.2 The potential Jfor arbitrage has been demonstrated
Jrom a short’s perspective. What is the potential for arbitrage on the part of
a long?

Cash and carry arbitrage requires a short position in a forward
contract and arises if

F>S8(1+r)

However, if F were to be less than S(1 + r), then such a situation
too would represent an arbitrage opportunity, this time for the long.
Under such circumstances, an investor could short sell the asset and
invest the proceeds at the risk-less rate, simultaneously going long
in a forward contract to reacquire the asset at a future date.

This kind of an arbitrage strategy is called Reverse Cash and Carry
Arbitrage. In order to rule out such profit opportunities, we require
that

F>S(1+r)

Question 2.3 What is short selling and why would an investor wish
to avail of this facility?

Let us look at asset markets from the standpoint of an investor
who is bullish about the market, or in other words expects the price
of a certain asset(s) to increase in value. Such a person will obviously
seek to acquire the asset in the hope of subsequently being able to
sell it a higher price. Thus, the ability to take a long position in
an asset facilitates speculation on the part of bullish traders. The
principle being followed here is, buy low and sell high.

However, every trader need not be bullish about the market. There
will always be those who expect the price of an asset(s) to decline
in value. The issue is as to how these traders can take a speculative
position.

Short selling is a technique that permits such traders, who are said to
be bearish about the market, to speculate. This mechanism entails
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the borrowing of an asset from another party in order to sell it. The
borrower or short seller is responsible for eventually returning the
asset to the lender. He must also compensate the lender for any
payouts that the asset may make during the interim period. This is
because if the lender had not parted with the asset, he would have
received these payouts from it. Since he continues to be the owner of
the asset, and has merely lent it and not sold it, it is the responsibility
of the short seller to compensate him for this lost income.

Similarly, if there were to be any corporate actions like a stock split
during the interim, then the short seller has to make the necessary
adjustment while returning the shares. For instance, an n:7 stock
split would imply that one old share is equivalent to 7 new shares
post-split. Thus, a short seller who had borrowed one share prior
to the split, will be responsible for returning z shares if he were to
return the shares after the split.

Short selling is a desirable feature in a free market, in as much as it
provides liquidity, and helps drive down the prices of overvalued
assets to realistic levels. However, there are economists who view
short sales as a root cause of market downturns.

A short seller obviously anticipates that he will be able to reacquire
the asset subsequently at a price that is lower than what was
prevailing at the time of the short sale. The principle being followed
here is therefore, sell high and buy low.

The process of acquisition of shares to close out an existing short
position is called covering the short position.

Question 2.4 Is a short position inherently more risky than a long
position?

From an economic standpoint, short selling entails betting
against the general direction of the market. This is because in the
medium- to long-term, we would expect asset prices to rise, even if
this is only to compensate investors for the effects of inflation.

The problem with short sales is that profits are finite, whereas in
principle, losses are infinite. This is because a stock has limited
liability and consequently the lowest possible share price is zero.
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Hence, the maximum possible profit for a short seller is the price
received at the time of the short sale. However, since share prices
do not have a theoretical upper bound, the cost of reacquiring the
share can be infinitely high. Thus losses are unbounded.

As opposed to this, a long position entails finite losses and un-
bounded profits.

Question 2.5  What is a Short Squeeze?

Consider a situation where the price of a share suddenly
begins to rise. It could induce a lot of short sellers to cover their
positions at the same time. This in turn can cause prices to rise even
more rapidly, translating into major losses for investors with a short
position. This phenomenon is known as a short squeeze.

A short squeeze can be a consequence of positive news filtering into
the market. However, it can also be artificially induced. A trader
who observes that the number of short positions in a stock is high
can create a short squeeze by placing a large buy order.

Question 2.6  Lending a share for the purpose of a short sale appears
to be a risky proposition, for there is always the possibility of the short seller
refusing to return the share. In practice, how does the lender protect himself?

When a trader borrows a share from a broker and sells it, the
proceeds of the sale will not be released by the broker. The broker
will retain the proceeds with him, and in fact, will require that the
trader deposit additional collateral. The additional collateral as well
as the proceeds of the sale will show up as a credit balance in the
trader’s account.

Numerical lustration

Natalie decides to short sell 100 shares of IBM, which is currently
quoting at $130. Thus, the proceeds from the sale will be $13,000.
Regulation T, which is the regulation governing margin trading and
short selling in the US, requires the short seller to deposit additional
collateral equivalent to at least 50% of the proceeds from the short
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sale. Let us assume that Natalie therefore deposits an additional
$6,500 with the broker. Her account position may be represented
as follows.

Figure 2.1 Trading Account Position at the Time of Initiation
of the Short Sale

Liabilities Assets

100 Shares at $130 = $13,000 Credit Balance = $19,500

Owner’s Equity = $6,500

Now there is always a risk that the share price could increase and
the owner’s equity get rapidly depleted. For, in the above account,
the credit balance will remain at $19,500 irrespective of the share
price. Consequently, any increase in the share price will manifest
itself as a reduction in the owner’s equity.

The broker will therefore set up a maintenance margin level, which
in the US is 30%. Corresponding to this level, we will have a trigger
point for the stock price. If the price were to breach the trigger, a
margin call will be issued.

The trigger point in Natalie’s case may be computed as follows. The
trigger obviously corresponds to a price that will make the owner’s
equity exactly equal to 30%. Therefore

19,500 — 100P
——— =0.30
100P

= 19,500 — 100P = 30P = P = $150

So if the price were to hit $150 or above, Natalie will receive a call
asking her to deposit additional collateral. If she were to disregard it,
the broker will automatically cover her short position and recover
the costs of doing so.
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Question 2.7  There is always a possibility that a share price will
Jall after a short sale. In that case, the owner’s equity will obviously rise.
What are the implications for the short seller?

There are two possibilities. The short seller can either
withdraw the surplus equity in his account, or else he can use it
to short additional shares. Let us take Natalie’s case. Assume that
the share price falls from $130 to $100. If so, Natalie’s equity will
increase to $9,500. Since the shares are worth $10,000 at this point
in time, her equity must be a minimum of $5,000. Consequently
she can withdraw upto $4,500. If she were to do so, her account
position would look as follows.

Figure 2.2 Trading Account Position after Withdrawal of
Excess Equity

Liabilities Assets

100 Shares at $100 = $10,000 Credit Balance = $15,000

Owner’s Equity = $5,000

Else, if Natalie desires, she can use the amount to short additional
shares worth $9,000 (0.5 x $9,000 = $4,500). Hence, she can short
90 more shares. If she were to do so, her account position would
look as shown in Fig. 2.3.

Question 2.8 We keep hearing about a term called the Uptick Rule
in the context of short selling in US markets. What does this rule signify?

We will first define a tick. The #ick or tick size in a market, is
the smallest amount by which two prices can differ. For instance, on
the NSE, it is five paise or Rs 0.05. In the US, until the year 2000,
the tick size was one-sixteenth of a dollar or 6.25 cents. Now, that
the system has been decimalized, the tick size is 0.01 dollars or one
cent. The tick size could also vary along with the share price. For
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Figure 2.3 Trading Account Position If Additional Shares Are
Sold Short

Liabilities

Assets

190 Shares at $ 100 = $ 19,000 Credit Balance = $ 28,500

Owner’s Equity =$ 9,500

($ 19,500 + $ 9,000)

instance, on the Tokyo Stock Exchange (TSE), the tick size varies
with the stock price as per the following schedule.

Tick Sizes on the TSE

Price Range Tick Size
0<P <£2,000 yen 1 yen
2000 < P < 3,000 yen 5yen
3000 < P <30,000 yen 10 yen
30,000 < P <50,000 yen 50 yen
50,000 < P < 100,000 yen 100 yen
100,000 < P < 1,000,000 yen 1,000 yen
P >1,000,000 yen 10,000 yen

Source: www.se.or.jp

Current prices are classified with respect to the previous prices. The
price is said to be on an uptick if it is higher than the last observed
price, on a downtick if it is lower, and on a zero tick if it is the same
as the last observed price. Zero tick prices are further classified
depending upon the last different price that was observed. If the
last different price was higher, then the price is said to be on a zero
downtick, whereas if the last different price was lower, it is said to be
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on a zero uptick. We will illustrate these concepts with the help of a
table.

Table lllustration of Price Moves Corresponding to

2.2 Upticks, Downticks, and Zero Ticks

Previous to Last Current Term

Last Price Price Price
72.00 72.00 72.10 Uptick
72.00 72.00 71.90 Downtick
72.10 72.00 72.00 Zero Downtick
71.90 72.00 72.00 Zero Uptick

In the US, the Securities Exchange Commission (SEC), the New
York Stock Exchange (NYSE) and the National Association of
Securities Dealers (NASD) have rules that prevent short selling,
unless the sale is at a price that is higher than the last different
price. That is, the trade must be on an uptick or on a zero uptick.
The objective is to prevent short sales from sending the market on
a downward spiral as sustained short selling in a declining market
can cause the market to crash.

Question 2.9  Cash and carry arbitrage is ruled out if the implied
repo rate is less than the borrowing rate. Is there an equivalent condition to
preclude reverse cash and carry arbitrage?

We will first illustrate reverse cash and carry arbitrage with
the help of a numerical example.

Assume once again that TISCO is selling for Rs 100 per share, and
that the company is not expected to pay any dividends for the next
six months. Let the price of a forward contract for one share of
TISCO to be delivered after six months be Rs 104.

Consider the case of an arbitrageur who can lend money at the
rate of 5% per six-monthly period. Such an individual can short sell
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a share of TISCO and invest the proceeds at 5% interest for six
months. Simultaneously, he can go long in a forward contract to
acquire the share after six months for Rs 104.

We are assuming however, that the arbitrageur can lend the
proceeds from the short sale. In practice, the amount has to be
deposited with the broker who of course, can invest it to earn
interest. In a competitive market, brokers will pass on a part of
the interest income to the client who is short selling. This is called a
Short Interest Rebate. However, the effective rate of return earned by
the short seller will be lower than the prevailing market rate.

His effective borrowing cost is
(104 — 100)
100
which is less than the lending rate of 5%.

=0.04 = 4%

Consequently, there is a profit to be made by employing a reverse
cash and carry strategy under such circumstances. This is because

F<S(1+r)
or, in other words, the forward contract is underpriced.

The cost of borrowing funds under a reverse cash and carry strategy
is called the Implied Reverse Repo Rate. Thus, reverse cash and carry
arbitrage is profitable only if the implied reverse repo rate is less
than the lending rate.

By engaging in a reverse cash and carry strategy, the investor has
ensured the sale of a zero coupon instrument with a face value of
Rs 104, for a price of Rs 100. Hence, a combination of a short
position in the stock and a long position in a forward contract is
equivalent to a short position in a zero coupon instrument. Thus,
we can express the relationship as

—Spot + Forward = —Synthetic T-bill.

Cash and carry arbitrage is ruled out if F < S(1 + r), while reverse
cash and carry arbitrage is ruled out if ¥ > S(1 + r). Thus, in order
to rule out both forms of arbitrage, we require that F = S(1 +r).
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Question 2.10  The above no-arbitrage condition is obviously valid
Jor assets that do not make any payouts during the life of the forward contract.
If the asset were to make payouts, what will be the no-arbitrage condition?

If a person who is holding an asset in his inventory were to
receive income from it, then such an inflow would obviously reduce
the carrying cost. The carrying cost can now be defined as rS — 1
where [ is the future value of the income as calculated at the time of
expiration of the forward contract. Consequently, in order to rule
out cash and carry arbitrage we require that

F—-S<rS—I=F<S(1+4r)—1

Similarly, from a shortseller’s perspective, the effective income
obtained by investing the proceeds from the short sale will be
reduced by the amount of payouts from the asset, since he is required
to compensate the lender of the asset for the payouts. Hence, reverse
cash and carry arbitrage is profitable only if

F—-S<rS-1
Thus, to rule out reverse cash and carry arbitrage we require that
F—S>rS—1=F>S1+r)—1

Therefore, to preclude both forms of arbitrage it must be the case
that

F=S14r)—1

We willillustrate cash and carry arbitrage in the case of assets making
payouts, with the help of a numerical example. The extension to
reverse cash and carry arbitrage is straightforward.

Numerical Illustration

Let us go back to the case of the TISCO share. Assume that the
share is selling for Rs 100, and that the stock is expected to pay
a dividend of Rs 5 after three months, and another Rs 5 after six
months. Forward contracts, with a time to expiration of six months,
are available at a price of Rs 96 per share. We will assume that
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the second dividend payment will occur just an instant before the
forward contract matures.

Consider the case of an investor who can borrow at the rate of 10%
per annum. Such an individual can borrow Rs 100 and buy a share
of TISCO, and simultaneously go short in a forward contract to
sell the share after six months for Rs 96. After three months he will
get a dividend of Rs 5 which can be invested for the remaining
three months at a rate of 10% per annum. And finally, just prior to
delivering the share under the forward contract, he will receive a
second dividend of Rs 5.

Thus, at the time of delivery of the share, the total cash inflow for
the investor will be
0.10
9% +5x |1+ T +5=106.125

Hence, the rate of return on the synthetic T-bill is

(106.125 — 100)
100

which is greater than the borrowing rate of 5% for six months.

= 0.06125 = 6.125%

Consequently, cash and carry arbitrage is profitable. This is because
F+1>S8(1+r)

where I is the future value of the payouts from the asset as calculated
at the point of expiration of the forward contract.

Question 2.11  While financial assets generate cash inflows for the
investor, physical assets require the payment of storage costs and related
expenses like insurance premia. How will this affect the no-arbitrage
condition?

A costis nothing but anegative income. Hence, if as calculated
at the time of expiration of the forward contract, the future value
of all storage related costs were to be Z, then I = —Z. Thus the
no-arbitrage pricing relationship can be expressed as

F=S1+r)—(-Z2)=8S(14+r)+Z
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If this relationship were to be violated, then arbitrage profits can be
made. We will demonstrate this in the case of an overpriced gold
forward contract.

Numerical Ilustration

Assume that the spot price of gold is $500 per ounce and that storage
costs are $5 per ounce for a period of six months, payable at the
end of the period. Forward contracts are available with a time to
expiration of six months and the price per ounce of gold is $535.

Consider the case of an investor who can borrow at the rate of 10%
per annum. Such a person can borrow $500 and buy one ounce of
gold, and simultaneously go short in one forward contract. At the
end of six months, he will get $535 when he delivers the asset. His
interest cost for six months is $25 and the storage cost of gold is $5.
Thus the effective carrying cost is $30.

In this case, the rate of return on the investment, which is

(535 — 500)
—==007T="7
500 %
is greater than the effective carrying cost, which is
(530 — 500)
—— = =0.06=6
500 @

Hence, cash and carry arbitrage is profitable. Such a strategy yields
a profit because

F>S(1+r)+Z

where Z is the storage cost. In order to rule out both cash and carry
as well as reverse cash and carry arbitrage, we therefore require that

F=S1+r)+Z

OQuestion 2.12  The facility for short selling of assets seems to be
imperative for ensuring that the no-arbitrage condition holds in practice. Is
short selling of assets always feasible? If not, what are the consequences?
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Short selling of assets need not always be feasible. Conse-
quently, assets can be divided into two categories, Pure or Investment
assets, and Convenience or Consumption assets.

An investment asset, as the name suggests, is one that is held by the
investor as an investment. Hence, the owner of the asset will not
mind lending it for a period of time, provided he receives the asset
back intact at the end of the period during which he wishes to hold
it as an investment. He would also require to be compensated for
any payments that he would have received in the interim, had he
not parted with it. In other words, he will be amenable to lending
the asset to facilitate short selling on the part of another investor.
All financial assets fall in this category. A precious metal like gold
is also an investment asset.

However, an agricultural commodity like wheat is often held for
reasons other than potential returns. Consider the situation from
the perspective of a person who chooses to hoard wheat before
a harvest. Prices of commodities normally rise before harvesting
is completed, and fall thereafter. Consequently, such an investor
not only has to incur storage costs, but also faces the spectre of
a capital loss. Therefore, from an investment angle, it makes little
sense to hoard wheat prior to a harvest. The fact that the investor still
chooses to do so implies that he is getting some intangible benefits
from hoarding the commodity. For instance, he may wish to ensure
that he does not have to close his wheat mill during an unanticipated
shortage resulting from a cyclone or a monsoon failure. The value of
such intangible benefits is called the Convenience Value. If the holder
of an asset is getting a convenience value from it, he will not part
with it to facilitate short sales.

The question that one may ask is, isn’t the convenience value a form
of implicit dividend? Therefore, can we not compensate the holder
of the convenience asset and induce him to part with it? There are
however two key differences between such implicit dividends and
explicit payouts like dividends from shares. Firstly, the convenience
value cannot be quantified. Secondly, the perception of such value
will differ from holder to holder.
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Therefore in the case of those assets which are being held for
consumption purposes, we can only state that

F<S(1+r)+2Z

The possibility of earning profits through a cash and carry strategy
will help ensure that

F#S1+r)+Z

However, F may be less than S(1 +r) + Z without giving rise to
arbitrage, because facilities for short sales may not exist.

Question 2.13  While borrowing an asset Jor short sales, the lender
of the asset has to be compensated for any payouts that he would have received,
had he not parted with it. However, in the case of physical commodities,
a person who lends an asset will actually save on storage costs. What
consequences does this have for reverse cash and carry arbitrage?

In the case of reverse cash and carry arbitrage involving
financial assets, the arbitrageur, who is also the short seller, has to
compensate the lender for any income which he foregoes by parting
with the asset.

However, in the case of physical assets, the lender would not have
received any payouts had he chosen to hold on to the asset. On
the contrary, he would have incurred storage costs had he held
on to the asset rather than lend it for a short sale. Under such
circumstances, it is clear that reverse cash and carry arbitrage may
often be profitable only if the arbitrageur receives the savings in
storage costs experienced by the lender of the asset.

We willillustrate the situation using our earlier example of a forward
contract on gold.

Assume that gold is currently selling for $500 per ounce, and that
the price of a six month forward contract is $525. The cost of storage
is $5 per ounce per six months, payable at the end of the period,
and the borrowing/lending rate is 10% per annum.

F=525<S8S(1+r)+Z =>500(1+0.05)+5 =530

An investor engaging in reverse cash and carry arbitrage will short
sell the asset, in this case one ounce of gold, and will receive



The McGrawHill Companies

Valuation :: 77

$500. This amount will be lent at the rate of 10% per annum.
Simultaneously, he will go long in a forward contract to acquire the
asset after six months for $525. Thus, at the end of six months his
cash inflow will be $525, which will be the same as his cash outflow.
Therefore, in order for him to make a profit from this strategy, he
ought to be compensated by the lender of the asset with an amount
equal to the storage cost saved by the lender, which in this case is

$5.

In practice however, such an arrangement may not be feasible.
Does this therefore mean that such a mispriced contract cannot be
exploited? The answer is no.

Consider the situation from the perspective of an investor who owns
one ounce of gold. He can sell the gold in the spot market and lend
the proceeds for six months. Simultaneously, he can go long in a
forward contract to reacquire the gold six months later at $525. Six
months hence, he will receive a cash inflow of $525, which will
be just adequate to repurchase the gold. On top of it, he will have
$5 cash in his possession, which represents the storage cost he has
saved.

Such an individual is not an arbitrageur in the conventional
sense, although he has clearly exploited an arbitrage opportunity.
Consequently, such activities are referred to as Quasi-Arbitrage. In
derivatives parlance, we say that the investor has replaced an
actual spot position in gold with a synthetic spot position. Such
quasi-arbitrage will help ensure that

F=S(1+r)+Z

for a physical commodity that is perceived as an investment asset.
For consumption assets, however, even a quasi-arbitrage strategy
will not be able to ensure that F = S(1 + r) + Z. This is because
an asset holder who is receiving a convenience value may not be
willing to substitute his natural spot position with a synthetic spot
position.

Question 2.14  We have used the terms Repo and Reverse Repo
repeatedly in the context of arbitrage. What exactly do these terms signify?
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Repois a short form for a Repurchase transaction. An investor
who needs funds, and is in a position to offer securities as collateral,
can undertake a repurchase transaction. In such a deal, he will sell
the securities to the lender of funds at a price, with a promise to
buy it back subsequently, usually a day later, at a higher price. The
difference between the purchase and sale prices of the securities,
constitutes the interest on the loan. Sometimes both the purchase
and subsequent sale transactions are done at the same price, in which
case the interest is separately calculated and paid. Thus a repo is
nothing but a collateralized loan arrangement. From the perspective
of the borrower, such a transaction is termed a repo, whereas, from
the perspective of the lender it is termed a Reverse Repo. Thus, a
reverse repo is nothing but a repo looked at from a lender’s angle.
In practice, there are money market dealers who will do a repo with
one party and a reverse repo with another. In the process they will
make a spread.

Most repos are done on an overnight basis. In practice, a dealer will
locate a corporation or a Money Market Mutual Fund which has
funds to invest overnight, and will borrow from it. The funds will
then be lent out to a party which has an overnight shortfall. There
are also repos undertaken for longer periods, which are called Term
Repos. The rate of interest on such transactions is higher.

Most repo transactions are done on the strength of government secu-
rities. In the US, other money-market securities such as Commercial
Paper may also be used as collateral for repo transactions. In India,
such transactions are based exclusively on government securities.
They are termed as Ready-Forward (RF) transactions, because the
first leg of the repo is an immediate transaction, while the second
leg is basically a forward contract.

Question 2.15  Does a forward contract have any value? If so, how
does the value of a contract change over time? Does an open futures position
also have value?

When a forward contract is first entered into, its value to
both the parties is zero. That is, neither the long nor the short has
to pay any money to take a position in it. It may be argued that
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both of them need to post margins. But remember, a margin is a
performance bond and not a cost.

Before we proceed to discuss the evolution of a forward contract’s
value over time, let us first understand the difference between the
Forward Price and the Delivery Price.

The delivery price is the price that is specified in the forward
contract. That is, it is the price at which, as per the contract, the
short agrees to deliver, and the long agrees to accept delivery.

What then is the forward price? At any point in time, the forward
price is the delivery price of a contract that is being negotiated at
that particular instant. Once a contract is entered into, its delivery
price will remain unchanged. However, the forward price will keep
changing as new trades are negotiated.

To put things in perspective, if a person were to come and say that
he had entered into a forward contract a week ago, we would ask,
“What was the delivery price?” and not, “What was the forward
price at that time?”, although both would mean the same thing.
However if we were to negotiate a contract at the current point in
time, we would ask, “What is the forward price?” If the contract
were to be sealed, the prevailing forward price would become the
delivery price of the contract.

At the time a contract is entered into, its value will be zero. However,
as time passes, a preexisting contract will acquire value. Let us
consider a long forward position that was taken at some point of
time in the past and which has a delivery price of K. In order to
offset this position, the investor will have to take a short position,
which will obviously be executed at the prevailing forward price, F.
Thus, after taking a counterposition, the investor will have a payoff
of (F — K) awaiting him at the time of expiration of the contract.
The value of the contract is nothing but the present value of this
payoff.

Assume that a forward contract exists that expires at time 7, and has
a delivery price of K. Let F be the forward price that is currently
prevailing for a contract expiring at 7, and let r be the risk-less rate
of interest for the period between now and 7. Then the value of the
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long forward position is
F—-K
1+r

Quite obviously, the value of a short forward position with a delivery
price of K will be

F—K_K—F
1+r 147

We will now give a numerical illustration.

Numerical Illustration

Assume that a forward contract with nine months to expiration was
entered into three months ago at a delivery price of $100. Let today’s
forward price for a six month contract be $120. The risk-less rate of
interest for six months is 10%. The value of a long forward position
with a delivery price of $100 will therefore be

120 — 100
1.10

The value of a short forward position with a delivery price of $100
will be —18.18. Thus, once a forward contract is sealed, a subsequent
increase in the forward price will lead to an increase in value
for holders of a long position, while a subsequent decrease in the
forward price will lead to an increase in value for holders of a short
position.

= 18.18

Now let us turn to futures contracts. When a trade is executed,
neither the long nor the short has to pay to get into a position.
However, as the futures price changes subsequently, an open futures
position will acquire value. But the difference, as compared to a
forward contract, is that at the end of every day, the profit/loss is
calculated and credited/debited to the margin account. The position
is then reinitialized at the settlement price. This process of marking
to market is nothing but a settlement of built-up value. Once the
contract is reinitialized, the value will once again revert to zero.
Thus, futures contracts accumulate value in the period between two
successive calculations of the settlement price. Once the marking to
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market procedure is undertaken, the value of both long and short
positions will be zero.

Question 2.16 If the contracts expire at the same time, is the price
of a forward contract on an asset the same as the price of a futures contract
on the same asset?

Under certain conditions, if the expiration date of the
contracts is the same, the price of a forward contract on an asset
will be the same as the price of a futures contract on the same asset.
More specifically, if the risk-less rate of interest is a constant, and
is the same for all maturities, then forward and futures prices will
be identical. Thus, under such circumstances, all the no-arbitrage
conditions that we have derived for forward contracts will be equally
valid for futures contracts.

Question 2.17  In real life, interest rates are random and not
constant. For contracts with the same time to expiration, what will be the
impact of this on the relationship between forward and futures prices?

The fundamental difference between forward and futures
contracts is that the latter are marked to market, and consequently
lead to cash flows on a daily basis, whereas the former are not
marked to market, and hence give rise to a cash flow only at the
time of expiration.

Let us first consider a situation where interest rates and futures prices
are positively correlated. If the futures price were to rise, then the
corresponding interest rate will also be high. Rising futures prices
lead to cash inflows for investors with long futures positions. Thus,
the longs will be able to invest their profits at high rates of interest.
At the same time, rising futures prices will lead to cash outflows for
investors with short futures positions, who will consequently have
to finance these losses at high rates of interest. On the contrary, if
futures prices were to decline, the corresponding interest rates will
be low. Declining futures prices will lead to losses for the longs and
profits for the shorts. Thus, the longs can finance their losses at low
rates of interest while the shorts will have to invest their profits at
low interest rates.
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An investor with a long futures position will be better off as
compared to an investor with a long position in a forward contract,
as the latter will not be affected by interest rate movements in the
interim. By the same logic, a person with a short futures position
will be worse off as compared to an investor with a short forward
position. Therefore, as compared to a forward contract, a person
taking a long futures position should be required to pay a higher
price for this relative advantage. Or, as viewed from the short’s
angle, a person taking a short futures position should receive a
higher price for this relative disadvantage. Hence, if interest rates
and futures prices are positively correlated, futures prices will
exceed forward prices.

A similar argument will demonstrate that if interest rates and futures
prices are negatively correlated, then futures prices will be less than
the corresponding forward prices.

Question 2.18  What do we mean when we say that a market is at
Full Carry?

Let us first define the term Net Carry. It refers to the net
carrying cost of the underlying asset, expressed as a fraction of its
current spot price. Therefore, if the risk-less rate of interest is 7, and
the future value of payouts from the asset is Z then

r§S—1 1

Net C = =r—-
et Carry S r—g

For physical assets that entail the payment of storage costs

V4
Net Carry =r + 5

We know that for investment assets

F=S1+r)—1or

F=S1+r)+2Z
as the case may be. Therefore, in either case

F = § + (Net Carry)S
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In the case of convenience assets

F<S(1+r)+2Z

= F=S(1+r)+Z—Y =S+ (Net Carry)S — Y

where the variable Y, which equates the two sides of the relationship,
is the marginal convenience value.

If Y =0, then we say that the market is at Full Carry. Thus, investment
asset markets will always be at full carry, whereas convenience asset
markets will not.

Question 2.19  What do the terms Backwardation and Contango
mean?

If the futures price for an asset exceeds its spot price, or if the
price of a near month contract is less than the price of a far month
contract, then we say that there is a Contango market.

However, if the futures price is less than the spot price, or if the
price of a near month contract is more than the price of a far month
contract, then the market is said to be in Backwardation.

We will illustrate these situations with the help of an example.
Consider the following hypothetical spot and futures prices for
cashew nuts. Table 2.3 depicts a backwardation market, whereas
Table 2.4 depicts a contango market.

Table Backwardation Market
2.3
Contract Price
Spot 500
March Futures 485
June Futures 470
September Futures 450
December Futures 440
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For financial assets, the net carry can either be positive or negative,
depending on the relationship between the financing cost, 7.5, and
the future value of the payouts from the asset, I A positive net carry
will manifest itself as a contango market, whereas a negative net
carry will reveal itself as a market in backwardation.

In the case of physical commodities, if the market is at full carry,
then we will have a contango market. However, if the market is not
at full carry, then we may either have a backwardation or a contango
market, depending on the relative magnitudes of the net carry and
the convenience yield.

Contango Market

Contract Price
Spot 500
March Futures 510
June Futures 520
September Futures 525
December Futures 540

Question 2.20  Arbitrage refers to the ability to make a cost-less
risk-less profit. In practice, are cash and carry and reverse cash and carry
strategies really devoid of risk?

In our discussion, we have presented cash and carry arbitrage
and reverse cash and carry arbitrage as if the outcomes of the two
strategies are virtually certain. However, in practice, for a variety of
reasons, both the strategies are characterized by an element of risk.

Let us recapitulate the cash and carry arbitrage strategy. It requires
the arbitrageur to borrow and finance the purchase of the asset
and simultaneously go short in a futures contract. In our discussion
we have assumed that he is able to borrow at an interest rate that
remains constant for the entire period. In practice, he may have to
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borrow for a shorter period and roll over the loan. In such cases,
there is a risk that interest rates may rise subsequently. This is called
Financing Risk.

Also, in the case of assets that make payouts, the decision to engage
in cash and carry arbitrage is taken after forecasting the payouts that
the asset is likely to make during the life of the contract. If the asset
does not make payouts as forecasted, the expected profit may not
materialize. This risk is called Payout Risk or Dividend Risk.

What about reverse cash and carry arbitrage? This strategy requires
the arbitrageur to short sell the asset, lend the proceeds, and
simultaneously go long in the futures contract. As should be obvious,
both interest rate risk and dividend risk are also factors in this case.

Question 2.21  We ofien hear of a term Risk Arbitrage. What

exactly does it mean?

We have already discussed the financing risk and payout risk
inherent in arbitrage strategies. However, there is a third element
of risk as well. In the case of contracts that specify more than one
acceptable grade of the asset for delivery, the option as to which
grade to deliver is always given to the short. As seen earlier, the short
will choose the cheapest to deliver grade at the time of delivery.
This grade however, need not be the same as the one that was
originally sold short by the arbitrageur in a reverse cash and carry
operation. Therefore, in the event of the short delivering a different
grade, the arbitrageur will have to acquire the asset which he had
originally sold short, at the prevailing market price, and deliver it.
The net result could be an ex-post implied reverse repo rate that is
higher than the lending rate. Consequently, reverse cash and carry
arbitrage under such circumstances is fraught with danger, and is
more appropriately termed as Risk Arbitrage.

To understand this issue, let us first examine cash and carry arbitrage
in a situation where multiple grades are permitted for delivery.
Assume that the arbitrageur goes long in one unit of grade i of the
asset. Normally, when only one grade is permissible for delivery,
cash and carry arbitrage and reverse cash and carry arbitrage entail
spot-futures positions in the ratio of 1:1. That is, if the cash and carry
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arbitrageur goes long in one unit of the asset, he will short one futures
contract. Similarly, when a reverse cash and carry arbitrageur short
sells one unit of the underlying asset, he will go long in one futures
contract.

The situation is different when multiple grades are specified for
delivery, and a multiplicative system of price adjustment is used.
Assume that a cash and carry arbitrageur goes long in one unit of
grade 7 of the underlying asset, and takes a short position in /4 futures
contracts. When he delivers the asset at expiration, he will receive
a; Fr. His profit from marking to market will be 4(F, — Fr). For the
strategy to be risk-less, we require that

a; Fr + /’l(FO — FT) =aqa; Fj

= h=aq;

Thus, the appropriate number of futures contracts is equal to the
price adjustment factor of the grade in which the arbitrageur takes
a long position.

The very fact that a cash and carry arbitrage strategy was initiated,
signifies that the ex-ante implied repo rate is greater than the
borrowing rate. That is

a; Fo — Sio -
Si0

At expiration, there are two possibilities. Grade i may be the
cheapest to deliver, in which case the arbitrageur will deliver it.
Or else, some other grade, grade j, may have become the cheapest
to deliver. If so, the arbitrageur can sell the unit of grade 7 in his
possession at its prevailing spot price, and acquire a; units of grade
j to deliver under the futures contract.!

The inflow will be
Sit +a; x (a;Fr) +a;(Fy — Fr)

I'We have used the symbol S; o to denote the spot price of the ith asset at time 0, and S; 7 to
denote its spot price at time 7 Similarly, F and Fr denote the futures prices at times 0 and
Trespectively.
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The outflow will be
a; S]',T
The net inflow will therefore be

Sit+a; x (ajFT) +a,’(F0 - FT) - aiSj,T

= Sir+a;Sjr +ai(Fy— Fr)—a;Sjr

Si S;
= Cl,'F() + a; |:—’T — ‘—‘]’T:|
a; a;
> a; Fy

because if, by assumption, grade j is the cheapest to deliver, then
its delivery adjusted spot price 22T will be lower than that of grade
a .

i, and will be equal to the futures }J)rice, Fr.Thus, if a cash and carry
arbitrage strategy is initiated because it looks profitable at the outset,
then the profit can either be the anticipated profit, or else be greater
than it. In other words, the ex-post implied repo rate will be greater
than or equal to the ex-ante implied repo rate, which by assumption
was greater than the borrowing rate. Consequently, there is no risk
as such.

However, what if a reverse cash and carry strategy is initiated? The
very fact that such a strategy is being initiated, implies that

a; Fo — Sio -
Si0

If the short were to deliver grade i at the end, then the anticipated
arbitrage profit will be realized. However, consider a situation where
the arbitrageur who has gone long, is forced to take delivery of
another grade, j, because the short finds that it is the cheapest to
deliver. If so, the arbitrageur would have to sell this grade in the
spot market and acquire grade 7 at its prevailing spot price to cover
his short position.

The outflow is

ai(ajFT) + Si,T
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The inflow is
a,‘Sj,T -+ ai(FT — FO)
The net outflow is

ai(ajFr)+ Sir —a;Sjr — ai(Fr — Fy)

= a,-Sj,T + Si,T - a,-Sj,T — ai(FT — F())

S; S;
:aiFo—Fai |: ;‘T — ;—’T]
i J
>Cl,'F0

Consequently, the ex-postimplied reverse repo rate could be greater
than the ex-ante implied reverse repo rate, and perhaps even greater
than the lending rate. Thus, what looked like a profitable reverse
cash and carry arbitrage opportunity may end up as a reduced
arbitrage profit or perhaps even as a loss. Consequently, in such
cases, reverse cash and carry arbitrage is fraught with danger, and
is therefore termed as Risk Arbitrage.

Question 2.22 1t has been demonstrated that a cash and carry
arbitrage strategy tantamounts to making an investment in a synthetic T-bill.
Is it possible to create a forward contract itself synthetically ?

From our understanding of cash and carry arbitrage, we know
that

Spot — Forward = Synthetic T-bill

Expressed in words, it means that a long position in the underlying
asset, coupled with a short position in a forward contract, is
equivalent to an investment in a zero coupon asset. Thus, if we
have natural positions in two assets, the third position can be created
artificially. Rewriting the above equation, we can see that

Spot — T-bill = Synthetic Forward

Thus, by taking a long position in the underlying asset and borrow-
ing at the risk-less rate, we can create a synthetic long position in a
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forward contract. Similarly,
T-bill + Forward = Synthetic Spot

That is, a long position in the underlying asset can be replicated by
taking a long position in a forward contract and investing in T-bills.

Short positions in forward contracts and spot contracts can similarly
be created.

Question 2.23  What is Quasi-Arbitrage? Can quasi-arbitrage
opportunities exist in the absence of the potential for pure arbitrage?

As we have just seen, if we have two natural positions, we
can synthetically create a position in the third asset. For instance, if
we go long in the spot commodity and short in forward contracts,
then we can effectively create a long position in a synthetic T-bill.
Consequently, a person who is contemplating a risk-less investment
has two alternatives. He can either buy T-bills in the market, or
else he can invest in synthetic T-bills by buying the asset underlying
the forward contract and taking a short forward position. This is
akin to cash and carry arbitrage, except that the investor is not an
arbitrageur in the conventional sense. Unlike an arbitrageur who is
looking to make a cost-less risk-less profit, this kind of an investor is
seeking avenues to earn an additional return on investment. Such
strategies which entail the use of traded assets to create synthetic
investments are referred to as Quasi-Arbitrage, and the investors who
employ them are called Quasi-Arbitrageurs. In this case, unlike
a pure arbitrageur who will compare the implied repo rate with
his borrowing rate, a quasi-arbitrageur will compare it with his
alternative lending rate, which is the rate of return that can be earned
by investing in natural T-bills.

Quasi-arbitrage opportunities can exist even if there is no potential
for pure arbitrage. As we have seen, a pure arbitrageur will compare
the implied repo rate from a cash and carry strategy with his
borrowing rate, whereas a quasi-arbitrageur will compare it with the
rate of return on natural T-bills. There could be situations therefore,
where the implied repo rate, although not high enough to make
pure arbitrage profitable, is greater than the rate of return that can be
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earned by investing in natural T-bills. Under such circumstances, an
investor who is contemplating an investment in T-bills, will choose
to undertake an investment in synthetic T-bills. This is but one
example of a case where it may be more profitable to take a synthetic
rather than a natural position. Consequently, quasi-arbitrage may
be profitable in situations where pure arbitrage is not.

Question 2.24  While deriving the no-arbitrage pricing relation-
ships, we assume that arbitrageurs will exploit perceived opportunities for
profit till these opportunities are eliminated, and that consequently, such
opportunities are ephemeral. Is this true for quasi-arbitrage as well?

While deriving the pricing relationships for forward and
futures contracts, it was assumed that arbitrageurs could borrow
and lend unlimited amounts of money at the market rate of interest.
Under such conditions, arbitrage opportunities are unlikely to
persist for significant periods.

However, there is a crucial difference between arbitrage and quasi-
arbitrage. Unlike a pure arbitrageur, a quasi-arbitrageur faces a
constraint of funds. Let us go back to the case of the quasi-arbitrageur
who is contemplating an investment in synthetic T-bills. His ability
to take a long position in the asset underlying the forward contracts,
which is an integral part of the strategy, is constrained by the funds
at his disposal. That is, he cannot invest more in the spot position
than he could otherwise invest in T-bills. Thus, the quasi-arbitrage
strategy can be employed only until his resources are exhausted. It
may be argued that he can always borrow additional amounts and
invest in synthetic T-bills. But remember that this will be tantamount
to pure arbitrage. And pure arbitrage may not always be profitable
in a situation where quasi-arbitrage is attractive.

Thus each quasi-arbitrageur faces his own budget constraint, and
as a consequence, such opportunities persist for relatively longer
periods of time as compared to pure arbitrage opportunities.

Question 2.2 5 In the context of futures prices, we hear of terms like
Normal Backwardation and Normal Contango. Do they mean the same as
the terms backwardation and contango respectively ?
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There is a fundamental difference between the concepts of
Backwardation and Contango on one hand, and Normal Backwar-
dation and Normal Contango on the other.

The terms backwardation and contango are used to describe the
relationship between the current futures price of an underlying asset
and its prevailing spot price. If the futures price exceeds the spot
price, we say that the market is in contango. However, if the futures
price is less than the spot price, then we say that the market is in
backwardation.

The terms normal backwardation and normal contango on the other
hand are used while making a comparison between the current
futures price and the current expectation of the futures price that is
likely to prevail at the time of expiration of the contract.

What do we mean by expectation of the terminal futures price?

Remember that the futures price at expiration will not be revealed
until that point in time. Consequently, at any prior instant, this price
is a random variable. As with all random variables, we can have
only an expectation of the value that it is likely to take, where the
term expectation refers to a probability-weighted average of all the
possible values that the variable can take.

In the case of futures contracts, the terminal futures price will
also be equal to the terminal spot price. Hence, if we denote the
current point in time by # the point of contract expiration by
T, and the current expectation of the futures price as E(Fr), the
terms normal backwardation and normal contango refer to the
relationship between F, and E[Fr] or equivalently E[S7]. The terms
backwardation and contango, however, are used in the context of a
comparison between F; and S;.

Question 2.26  What is the significance of normal backwardation
and normal contango?

The theory of normal contango states that F; > E[Fr]. This
would imply that investors with a short futures position can expect
to earn a profit, since the futures price is expected to decline.



The McGrawHill Companies

92 :: Futures Markets

On the other hand, the theory of normal backwardation states that
F, < E[Fr]. This theory therefore implies that investors with long
futures positions can expect to earn a profit.

Question 2.27  What is the Unbiased Expectations Hypothesis of
Jutures prices?

This is another hypothesis regarding the relationship between
the current futures price, and the current expectation of the terminal
futures price. It argues that the current futures price is nothing but
an expectation of the terminal futures price. In symbolic terms,

F, = E[Fr| = E[S7]

Thus, according to this theory, on the average, neither the longs nor
the shorts can hope to make a profit.

Ouestion 2.28  Why would we expect either normal backwardation
or normal contango to prevail?

One of the explanations advanced to explain these theories
is based on the requirements of hedgers. This is called the Hedging
Pressure Hypothesis, and has been advanced by eminent economists
like Keynes and Hicks.

We will study hedging in detail in the next chapter. For the moment,
we will merely define a hedger. A hedger is an investor who seeks
to minimize, if not totally eliminate, the risk of an adverse price
movement in the spot market of a commodity in which he has either
along or a short position. Futures contracts can be used for hedging.
If an investor has a long position in the spot market, he will seek to
take a short position in the futures market, and vice versa. A hedger’s
sole motivation is to mitigate risk. He does not hedge because he
anticipates the outcome with hedging to be superior to the outcome
without hedging.

There is another kind of actor in futures markets called a speculator.
Such an investor will take a calculated risk in the hope of realizing
a profit. In other words, such a trader will choose to take a
futures position only if he expects the profit to be positive and
commensurate with the risk that he is taking.
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Keynes and Hicks argued that hedgers are net short in futures
markets. This would then imply that speculators are net long. If
so, these long positions must yield an expected profit and this is
consistent with the theory of normal backwardation.

Can hedging be used as an explanation for normal contango? Yes,
it can, if we reverse the argument and assume that hedgers are net
long in futures contracts. This would imply that speculators are net
short and that therefore short positions must yield an expected profit
on an average.

Question 2.29  Finance theory postulates a relationship between
the risk of an asset’s returns, and the expected return from the asset. Can
this framework be used for futures contracts as well?

The risk-return framework can certainly be used for futures
contracts.

Remember that
Spot — T-bill = Synthetic Futures

T-bills are risk-less. Therefore, the risk of a futures position is equal
to the risk of the underlying asset.

The expected return from a futures position is equal to the expected
return on the asset minus the risk-less rate of return, or in other
words, the return on the T-bill.

Why is it that futures have the same inherent risk as the underlying
commodity, but a lower expected rate of return? The answer is that
to take a position in an asset one has to invest an amount equal to
its spot price. This investment must earn the risk-less rate of return
plus a premium for the risk being taken. Futures contracts however,
do not require any up front investment. Consequently the expected
return is equal to the risk premium on the underlying asset.

From the Capital Asset Pricing Model, we know that the rate of
return on asset %, E(r;), is given by

E(ri) =rp+ BilE(ru) —ry]
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where r; is the risk-less rate of return, ), is the rate of return on
the market portfolio, and B; is a measure of the systematic risk of
asset 1.

Thus the expected rate of return on a long futures position on the
asset should be

BilE(ru) — ry]

If the underlying asset has a beta greater than zero, then a
long futures position will have a positive expected return. For a
short futures position, the relationship is just the opposite. If the
underlying asset has a positive beta, then a short futures position
will have a negative expected return.

We can draw one more conclusion from this relationship. The Un-
biased Expectations Hypothesis will be valid only if the underlying
asset has a zero systematic risk, or in other words, its beta is zero.

Question 2.30  Backwardation and contango are related to the cost
of carry of an asset, and the convenience value from it, if any. Does this
have any implications for the optimum time of delivery of an asset during a
prescribed delivery period? After all, the short does have a choice.

Take the case of a futures contract on a commodity, with T
periods to expiration. Let r be the continuously compounded rate
of interest. Assume that storage costs are continuously compounded
at a rate z.

If interest rates and storage costs are assumed to be continuously
compounded, then the equivalent no-arbitrage condition for a
futures contract on a commodity is F < Sert3T which implies that

Fe'T — Se(r+z)T

We have modelled the convenience yield as a continuously com-
pounded variable. This is legitimate, since the convenience yield is
nothing but a measure of an implicit dividend that will equate the

LHS and the RHS.

Therefore F = Sel" 27T = §el'~0=2)IT  From the perspective of a
short, (y — z) represents the benefit from holding the asset by way of
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a convenience yield, net of the storage cost involved. rrepresents the
cost of financing the asset, which is either an actual interest outflow
or an opportunity cost.

In a contango market, F > S. This implies thatr > (y — z). In other
words, it is costing the short more by way of financing costs to keep
the asset in his possession as compared to what he is gaining from
holding on to it. It is therefore obvious that the short would like
to deliver the asset as early as possible under these circumstances.
Thus, in a contango market, it is optimal for the short to deliver at
the commencement of the delivery period.

In a backwardation market however, F < S. This implies that
r < (y — z). In other words, the cost of financing the asset is less
than the net benefit received by holding on to it. Under such
circumstances, the short would like to delay delivery as much
as possible. Consequently, in a backwardation market, it will be
optimal for the short to deliver at the end of the prescribed delivery
period.

This analysis has a significant implication for the pricing of futures
contracts. We denote the time to expiration of a futures contract,
in general, by 7. In a case where a time interval is prescribed for
delivery, the value of T to be used for computing the no-arbitrage
price would obviously depend on whether the short is expected to
deliver right at the outset of the delivery period or at the end of
it. From the above arguments, it is obvious that futures prices in
a contango market ought to be calculated under the assumption
that delivery will take place right at the outset, whereas in a
backwardation market, the logical assumption is that delivery will
take place at the end of the stated period.

Test Your Concepts

1. If cash and carry arbitrage is possible:
(a) The implied repo rate is greater than the borrowing rate
(b) The futures contract is overpriced
(c) The implied reverse repo rate is less than the lending rate
(d) (a) and (b)

2. Consider the following price sequences. At the terminal value
of which sequence could a short sale order have been placed:
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(a) 92,91, 91
(b) 92,92,91
(c) 90,91, 91
(d) None of the above

If a market is at full carry:

a) Cash and carry arbitrage is not feasible
Reverse cash and carry arbitrage is not feasible

The asset is pure
All of the above

Which of these price sequences is a manifestation of backwar-

dation:

(a) Spot = 100; 1 Month Futures = 105; 2 Month Futures =
108

(b) Spot = 100; 1 Month Futures = 108; 2 Month Futures =
112

(c) Spot=100; 1 Month Futures = 98; 2 Month Futures = 95

(d) None of the above

If an asset is in Contango:

(a) The net carry is positive

(b) The marginal convenience value is zero
(c) The market is at full carry

(d) None of the above

Financing risk and payout risk are faced by:

(a) Cash and carry arbitrageurs

(b) Reverse cash and carry arbitrageurs

(c) Both (a) and (b)

(d) Neither (a) nor (b)

In the case of arbitrage using contracts with multiple deliver-

able grades:

(a) The implied repo rate may be lower than anticipated

(b) The implied reverse repo rate may be higher than antici-
pated

(c) The implied reverse repo rate may be lower than antici-
pated

(d) (a) and (c)

From the Capital Asset Pricing Model, we can deduce that the

Unbiased Expectations Hypothesis is valid only if:

(a) The asset has zero risk

= I
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The asset has a rate of return equal to the risk-less rate

)
)
(d) (b)and (c)
As per Keynes and Hicks:
(a) Hedgers as a group are net short in futures
(b) Speculators as a group are net long in futures
(c) Hedgers as a group are net long in futures
(d) (a) and (b)
It is optimal for the short to deliver at the beginning of the

delivery period if:
) The market is in Backwardation
(b) The market is in Contango
) The market is in Normal Contango
) None of the above
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Chapter 3

HEDGING AND SPECULATION

Question 3.1  What is hedging?

A Hedger, by definition, is a person who wants to protect
himself against an unfavourable movement in the price of the
underlying asset. Quite obviously, a person who seeks to hedge has
already assumed a position in the underlying asset. If he already
owns the asset, or in other words, has a long position, his worry
will be that the price of the asset may fall subsequently. On the
other hand, if he has made a commitment to buy, or in other words
has taken a short position, his worry will be that the price of the
asset may rise subsequently. In either case, his desire to hedge is a
manifestation of his wish to avoid risk.

Notice that we have defined a short position in a broader sense
than in the case of a short sale involving an asset. In the case of
a short sale, the short seller borrows an asset from a broker in
order to sell, and therefore has a commitment to buy it back at a
future date and return it. Now take the case of a company which has
imported goods from the US and has been given 90 days credit by
the American supplier. The company, therefore, has a commitment
to buy dollars after 90 days. Just like in the case of the short seller,
this company too would be worried that the price of the asset, in
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this case the USD, may go up by the time it is procured. Thus, in
a more general sense, a short position connotes a commitment to
buy an asset at a future date. An example in the case of physical
commodities would be the case of a wheat mill which knows that it
will have to procure wheat after the harvest, which we will assume is
one month away. Consequently, its worry would be that the harvest
may be less plentiful than anticipated, and that in consequence, the
price of the wheat in the spot market may turn out to be higher than
what is currently expected. Such an entity too may exhibit a desire
to hedge.

Question 3.2 How do Jutures contracts help investors to hedge their
positions?

Futures contracts can help people to hedge, irrespective of
whether they have a long or a short position in the underlying
asset. Consider a person who owns an asset and fears that he may
subsequently have to sell it at a lower price. Such a person can hedge
by taking a short position in a futures contract. If the price of the
underlying asset were to fall subsequently, he can still sell at the
original futures price, since the other party is under an obligation to
buy at this price. We will illustrate this with the help of an example.

Numerical lustration

Gaurav knows that he will have 10,000 kg of rice to sell after three
months. His worry is that the spot price of the commodity may have
declined substantially by then.

Assume that futures contracts on rice are available with a time to
maturity of three months. If each contract is for 100 kg, and the
current futures price is Rs 12 per kilogram, then by going short in
100 futures contracts, Gaurav can ensure that he can sell the rice
three months hence for Rs 120,000.

This amount of Rs 120,000 is guaranteed irrespective of what the
actual spot price at the end of three months turns out to be. Thus, by
locking in this amount, Gaurav can protect himself against a decline
in the price below the contracted value of Rs 12 per kilogram.
However, the flip side is that he will be unable to benefit if the spot
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price at expiration were to be greater than Rs 12, for he is obliged
to deliver at this price.

Now consider the issue from the perspective of a person who has a
short position in the underlying asset and is worried that the price
may rise by the time he acquires it in the cash market. Such a person
can hedge by taking a long position in the futures market. For, if the
spot price were to rise subsequently, he can still buy at the original
futures price as the other party is under an obligation to sell at this
price.

Numerical Illustration

Vinayak has imported goods worth $10,000 from New York, and is
required to pay after one month. He is worried that the dollar may
appreciate by then, or in other words, that the rupee price of the
dollar may go up by then. Assume that a futures contract expiring
after one month is available. Let the contract size be $10,000 and
the futures price be Rs 45 per dollar.

So if Vinayak takes a long position in one futures contract, he can
lock in a rupee value of Rs 450,000 for the dollars. Once again this
would be true irrespective of the spot exchange rate one month later.
So while Vinayak can protect himself against an appreciating dollar,
or in other words, an exchange rate greater than Rs 45 per dollar,
he is precluded from taking advantage of a depreciating dollar, that
is, of the exchange rate falling below Rs 45 per dollar.

Question 3.3 What do the terms Selling Hedge and Buying Hedge
connote?

A Selling Hedge, also known as a Short Hedge, requires the
hedger to take a short position in the futures market to mitigate the
risk faced by him in the spot market.

On the other hand a Buying Hedge, also known as a Long Hedge,
requires the hedger to take a long position in the futures market, in
order to offset his exposure in the spot market.

OQuestion 3.4 What is the difference between an Inventory Hedge
and an Anticipatory Hedge?
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A person will initiate a selling hedge because he expects to
sell the asset at some point of time in the future. However, at the
time of initiating the hedge, he may or may not have the asset in his
possession.

For instance, a farmer who is harvesting wheat and plans to sell it
after three months may go in for a selling hedge. Such a hedger
already has the asset in his inventory and can be said to be hedging
his inventory. This is an example of an Inventory Hedge.

On the other hand, take the case of a company which has exported
goods to Germany and knows that it will be paid in euros after
90 days. It knows that it will have the euros in its possession after
three months, and may therefore go short in futures contracts so as
to hedge the amount that it will effectively receive in rupees. This
kind of a selling hedge is in anticipation of a future event as the euros
are not currently in stock but are expected to arrive in 90 days. This
is an example of an Anticipatory Hedge.

Buying hedges that are used by investors who have a prior com-
mitment to buy on a future date, are obviously always anticipatory

hedges.

Question 3.5 Can options be used for hedging?

Yes, both call and put options can be used for hedging. Let
us consider the case of a call option first. Such an option gives the
holder the right to acquire the underlying asset, at a prespecified
price called the exercise price or the strike price. Thus, a person who
has a short position in the underlying asset can protect himself by
buying a call option. If the price of the underlying asset at the time
of acquisition were to exceed the exercise price of the option, he
can always exercise the option and acquire the asset by paying the
exercise price. Thus, he can protect himself against upward price
movements. However, if the price at expiration is lower than the
exercise price, he can let the option expire worthless and simply
buy the asset in the spot market.
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Numerical Illustration

Assume that Vinayak has bought 100 call options with an exercise
price of Rs 45, and each options contract is for $100.

If the spot rate of exchange after one month is greater than Rs 45
per dollar, he can exercise the option and acquire 10,000 dollars for
a consideration of Rs 450,000. Else if the spot rate after a month is
less than Rs 45 per dollar, say Rs 42 per dollar, then he can forget
the option and simply buy the dollars in the spot market by paying
Rs 420,000.

Similarly, a person who has a long position in the underlying asset
can protect himself by buying a put option. A put option gives
the holder the right to sell the underlying asset at a prespecified
exercise price. Thus, if the price of the underlying asset were to fall
by the time the investor decides to sell it, he can always exercise the
put option and sell it at the exercise price. By this means, such an
investor can protect himself against downward price movements.
However, if the price at expiration is higher than the exercise price,
he can allow the option to expire, and sell the asset in the spot
market.

Numerical Illustration

Assume that Gaurav has bought 100 put options with an exercise
price of Rs 12, where each options contract is for 100 kg of rice.

If the spot price of rice after three months is less than Rs 12 per kilo,
then he can exercise the option and deliver the rice for Rs 120,000.
However, if the spot rate after three months is more than Rs 12 per
kilo, say Rs 14, then he can forget the option and sell the rice in the
spot market for Rs 140,000.

Question 3.6  From the standpoint of hedging, are futures and
options interchangeable instruments?

No, futures contracts and options contracts both facilitate
hedging, but they work differently, and consequently are not
substitutes for each other.
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Consider the case of a person who has a long position in the
underlying asset. One alternative for him would be to hedge by
going short in futures contracts. As shown above, such a strategy
protects him from losses if the price of the asset were to fall
subsequently. However, if the price of the asset were to rise
subsequently, he will be unable to profit from the situation since
he is under an obligation to sell at the original futures price. On the
contrary, the situation would be different if such a person were to
use a put option for hedging. If the price of the asset were to fall
subsequently and go below the exercise price, he can exercise the
put and sell at the exercise price. However, if the price were to rise
subsequently, he can forego the option to exercise and simply sell
his asset in the cash market at a higher price. This is because a put
option is a right and not an obligation.

Now, let us consider the case of a person who has a short position
in the underlying asset. One option would be for him to hedge by
going long in futures contracts. Such a strategy will protect him from
losses if the price of the asset were to rise subsequently. But if the
price of the asset were to fall subsequently, he will be unable to
benefit, since he is under an obligation to buy at the original futures
price. However, the situation would be different if such a person
were to use a call option for hedging. If the price of the asset were to
rise subsequently and exceed the exercise price, he could exercise
the call and buy at the exercise price. On the contrary, if the price
were to fall subsequently, he can forego the option to exercise and
simply buy the asset in the cash market at alower price. Once again,
this is possible because a call option is a right and not an obligation.

Thus, futures contracts lock in the price at which the hedger can
buy or sell the asset, as the case may be. However, options give
protection on one side while permitting the hedger to benefit from
favourable price movements on the other side. In other words, a
person with a long position who uses a put option for hedging is
assured of being able to sell at least at the exercise price. This is
because, if the price in the cash market at the time of sale were to be
higher, he is not precluded from taking advantage of the situation.
Similarly, a person with a short position, who uses a call option for
hedging, is assured of the fact that he need not pay more than the
exercise price. For, if the cash market price were to be lower than
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the exercise price at the time of purchase, he is in a position to buy
at the market price.

Question 3.7 If options give protection to the hedger on one side,
while permitting him to take advantage of favourable price movements in
the other direction, why would anyone want to use futures contracts for

hedging?

In the case of a futures contract, the futures price that is fixed
at the outset, is set in such a way that the value of the contract to
either party is zero. That is, neither the long nor the short need pay
any money to take a position in a futures contract. Of course, they
have to post margins. But, a margin is a performance guarantee and
not a cost.

However, the buyer of an option, whether it is a call or a put, has
to pay a price to the writer of the option in order to acquire the
right. This price, called the option price or option premium, is payable
at the outset, and cannot be recovered if the option is not exercised
subsequently.

Thus, a hedger has a choice. He can pay nothing and lock in a price
using a futures contract, or else, he can pay and acquire an option.
In the latter case, if the price moves against him, he can exercise the
option and transact at the exercise price. Else, if the price moves
in his favour, he can forego the right to exercise and transact at
the prevailing market price. Clearly, the two instruments are not
interchangeable, and the choice of the instrument would depend
on the individual.

We will now use an example to illustrate as to why one strategy
will not dominate the other, where by the word dominance, we mean
having superiority under every conceivable outcome.

Numerical lustration

Xanadu, a software firm based in San Mateo, California has a
receivable of 5,000,000 GBP two months hence.!

IGBP is the standard symbol for the British pound in foreign currency markets, as is USD for
the US dollar.
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The exchange rate for a two month futures contract is
1.50 USD/GBP. Put options with an exercise price of 1.50
USD/GBP are available at a premium of 0.005 USD/GBP or at
0.5 cents.

Let us first consider a futures hedge. If the company goes short in
futures contracts written on British pounds, it is guaranteed a dollar
inflow of

5,000,000 x 1.50 = $7,500,000
irrespective of the spot exchange rate prevailing at expiration.

However, if it were to use put options with an exercise price of 1.50
USD/GBP for hedging, it will receive

5,000, 000 x 1.50 — 5,000,000 x 0.005 = 7,500,000 — 25,000
= 17,475,000

if S7, the spot rate at expiration were to be less than 1.50 USD/GBP,
for under these circumstances the options would be exercised.

However, if S; were to be greater than 1.50 USD/GBP, then the
firm will opt to sell the pounds in the spot market. In this case, it
will receive

5,000,00087 — 25,000

We can see that if the exchange rate at expiration were to be
1.505 USD/GBP, then the outcome for the firm will be the same
irrespective of whether it had chosen futures or options for hedging.
This can be seen by equating the payoffs in both cases.

7,500,000 = 5,000,00087 — 25,000 = S7 = 1.505

If the terminal exchange rate were to be higher, then the options
hedge would yield a superior outcome. However, for values of Sy
less than 1.505 USD/GBP, the outcome with a futures hedge would
be better.

Therefore, clearly a futures hedge cannot be said to dominate an
options hedge or vice versa. Market participants will have different
perceptions about the future spot rate. Consequently, while one
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party may decide in favour of an options hedge, others may prefer
to hedge using futures.

Question 3.8 It appears that a hedger who uses Sutures contracts
may end up regretting his decision ex-post, for it is possible that he may have
been better off if he had not hedged. Is this true?

Yes, this could indeed be the case. Take the case of Vinayak
who went long in futures to acquire $10,000 at Rs 45 per dollar. If
the dollar appreciates and the spot exchange rate at the end turns
out to be greater than Rs 45 per dollar, then his decision to hedge
would certainly be perceived as wise and sound.

But, if the dollar depreciates and the spot exchange rate at expiration
were to be less than Rs 45 per dollar, Vinayak would end up looking
a little foolish. For, had he decided not to hedge, he could have
bought the dollars at a lower cost in terms of rupees.

The problem is that a priori, Vinayak cannot be expected to be
certain as to whether the dollar would depreciate or appreciate. So,
if he is a risk-averse individual, then he may very well decide to
hedge his risk, notwithstanding the possibility that ex-post, he may
end up on the losing side.

Thus, an investor will hedge if he feels uncomfortable leaving his
exposure to price risk open, price risk being the risk that the spot
price of the asset may end up moving in an adverse direction from
his perspective. He cannot however guarantee that ex-post, his
decision will be vindicated. Hindsight as they say is a Perfect Science.
A normal individual cannot be expected to be prescient, and if he
were, he certainly would not need derivatives in order to hedge.

It is not just in the case of a futures hedge that an outcome without
hedging may subsequently appear superior to the hedged outcome.

Let us take the case of Xanadu and assume that it used put options
for hedging.

The payoff in terms of dollars would be
7,475,000 if S < 1.50
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and
5,000,00087 — 25,000 if S7 > 1.50

On the contrary, had the firm chosen to stay unhedged, its payoff
would have been

5,000,00087

It can be seen that for values of Sy greater than 1.495 USD/GBP, it
would have been better if Xanadu had stayed unhedged. This can
be seen by equating the payoffs in the two cases.

7,475,000 = 5,000,00087 = St = 1.495

A priori, one would not know for sure whether S; will be below
1.495 or exceed it. Therefore, in the case of an options hedge as
well, there exists a substantial possibility of ex-post regret.

Question 3.9  The above illustrations assume that the Jutures
contracts are settled by delivery. Will our conclusions change if the contracts
were to be cash settled?

The effective price at which a hedger is able to sell if he takes a
short futures position, or buy if he takes a long futures position, will
be equal to the futures price prevailing at the time of initiation of
the futures position, irrespective of whether the contract is delivery
settled or cash settled.

Let us first take the case of a hedger who goes short in futures
contracts. If the contract is cash settled, his total profit from marking
to market would be Fy — Fr. He will have to sell the asset in the
spot market at a price of Sy. His overall cash inflow will be

St + (Fo— Fr)=F

because by the no-arbitrage condition, Fr = Sr. Notice that the
profit from the futures position has to be added to determine the
effective inflow. If it is a positive number, that is, it actually is a
profit, then it will lead to a higher effective inflow. Else if it is a
negative number, that is, it is a loss, then it will lead to a lower
effective inflow.
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Numerical Illustration

Let us take the case of Gaurav who went short in 100 futures
contracts at a price of Rs 12 per kilogram. Assume that the futures
price, or equivalently, the spot price at expiration is Rs 13.50 per
kilogram.

Gaurav’s cumulative profit from marking to market will be

100 x 100 x (12.00 — 13.50) = —Rs 15,000

He can sell the rice in the spot market for Rs 13.50 per kilogram or
Rs 135,000 in all. The effective amount received for 10,000 kg of
rice is

Rs 135,000 — Rs 15,000 = Rs 120,000
which amounts to Rs 12 per kilogram.

The same is true for a hedger who goes long in futures. If the contract
is cash settled, his cumulative profit from marking to market will be
Fr — F). He will then have to buy the asset in the spot market by
paying Sy. His overall cash outflow will be

—Sr + (Fr — Fy) = —F,

Notice that the profit from the futures position is added to the outflow
in the spot market so as to determine the effective outflow. Thus, a
profit, or an inflow from the futures market, will reduce the effective
outflow, whereas a loss, or an outflow from the futures market, will
increase the effective outflow.

Numerical lustration

Take the case of Vinayak who went long in a futures contract at a
price of Rs 45 per dollar. Assume that the terminal spot price, or
equivalently, the futures price is Rs 42 per dollar. His cumulative
profit from marking to market will be

10,000 x (42 — 45) = —$30,000

He can acquire $10,000 in the spot market by paying Rs 420,000.
His effective outflow is therefore Rs 450,000, which translates into
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an exchange rate of Rs 45 per dollar, that is, the same as the initial
futures price.

Question 3.10  What is a Perfect Hedge?

A hedge using futures contracts which can lock in a selling
price for an investor with a long position in the spot market, or a
buying price for an investor with a short position in the spot market,
with absolute certainty, is called a Perfect Hedge. Both the examples
given earlier are illustrations of a perfect hedge. In the first case,
Gaurav was assured of a selling price of Rs 12 per kilogram, while
in the second case, Vinayak was assured of a buying price of Rs 45
per dollar.

Question 3.11  What are the conditions necessary for a hedge to be
perfect?

The conditions that must hold if we are to ensure that the
hedge is perfect are the following.

1. The date on which the hedger wishes to buy or sell the
underlying asset must coincide with the date on which the
futures contract being used is scheduled to expire.

2. The number of units of the underlying asset, which is sought to
be bought or sold by the hedger, must be an integer multiple
of the size of the futures contract.

3. Futures contracts must be available on the commodity which
the hedger is seeking to buy or to sell.

Question 3.12 Why is it important that the date on which the
asset is bought or sold by the hedger be the same as the expiration date of the
futures contract?

For ease of exposition, let us assume that the futures contract
specifies a single delivery date rather than a delivery period.

Take the case of a hedger who has gone short in futures contracts.
We will denote the initial futures price by Fj, and the terminal spot
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and futures prices by Sy and Fr respectively. Now assume that the
hedger wishes to sell the goods in his possession on day *, where
0 < t* < T. That is, he wishes to sell the goods prior to the date of
expiration of the futures contract. If he does so, then he will have to
offset the futures position on that day by taking a counterposition.

The cumulative profit from the futures market due to marking to
market will be Fy — F;-. The proceeds from the sale of the good in
the spot market will be S;-. Thus the effective sale proceeds will be

St*+(FO_Ft*):FO+(St*_Ft*)

Now if t* were to be the same as 7', then S, would be equal to F;-
and so the effective price received would be Fj. In other words,
the hedge would be perfect, for the initial futures price would have
been locked in. But in general, when ¢* is a date prior to the date
of expiration of the futures contract, F,- will not be equal to S;-.
Thus, the effective price received ultimately would depend on both
F;« and S;-. Since, until the end, these are unknown variables, there
will always be uncertainty regarding the effective price that will
ultimately be received by the hedger.

A similar argument can be advanced for the case where the hedger
takes a long position in the futures contract. If the asset is bought
on day t* and the futures position offset, the effective outflow on
account of the asset will be

—S[* + (F[* - F()) - —F(] - (St* — Fl*)

Once again, there will be uncertainty about the effective price at
which the asset will be bought.

Thus, since spot-futures convergence is assured only at the time
of expiration of the futures contract, it is necessary that the date on
which the transaction in the underlying asset takes place be the same
as the expiration date of the futures contract, in order to ensure that
the hedge is perfect.

Question 3.13  In order to ensure that the hedge is perfect, why is
it essential that the number of units that the hedger is seeking to buy or sell,
be an integer multiple of the size of the futures contract?
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Assume that a farmer has 1,050 units of a commodity that he
wishes to sell after one month. Futures contracts on the commodity,
expiring after one month, are available, and each contract is for 100
units. So this farmer theoretically needs to go short in 10.5 futures
contracts. In practice, he can go short either in ten contracts or in
11. In either case, the effective price received per unit will not be
certain.

Case-A: The farmer uses 10 contracts

The profit from marking to market will be
10 x 100 x (FO — FT)

The proceeds when the goods are sold in the spot market will be
1,05087. The effective price received per unit of the good will be
1,05087 + 1,000(Fy — Fy)
1,050

5087 + 1,000F,
N 1,050

Since St is a random variable whose value will be known only at
the end, the effective price that will be received per unit will not be
certain.

Case-B: The farmer uses 11 contracts

The profit from marking to market will be
11 x 100 x (Fy — Fr)
The proceeds from the sale of goods will be 1,050S57. The effective

price received per unit of the good will be
1,05087 + 1,100(Fy — Fr)
1,050

~ 1,100F, — 5087
- 1,050
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Once again there will be uncertainty regarding the effective price
that will be received.

Question 3.14  What would be the consequences if the hedger is
unable to find a futures contract on the commodity whose price he wishes to
hedge?

If a contract is not available on the commodity whose price
one wishes to hedge, there is no option but to use a contract on
a related commodity, if such a contract is available. The use of
a contract on a closely related commodity is called cross hedging.
When we say closely related, we mean that the prices of the
two commodities should move together. The higher the degree of
positive correlation, the greater the effectiveness of the hedge will

be.

By considering a short hedge, we will now show as to why a cross
hedge will not be perfect.

Let S7 be the spot price of the asset that the hedger is selling on day 7.
We will assume that day 7 is the expiration date of a futures contract
on a related commodity that is being used for hedging. Let F be
the initial futures price of this contract and F; the terminal futures
price. S = F7, is the terminal spot price of the asset underlying the
futures contract.

On day T, the hedger will sell his asset at its prevailing spot price
and collect his profit/loss from the futures market. The effective
price received per unit will be

St + (Fy — F7) = Fy + (St — Fy)

In this case, S7 will in general not be equal to F; as they represent
two different commodities. Consequently, there will be uncertainty
regarding the effective price.

Question 3.15  Let us assume that Jutures contracts are available
on the commodity whose price we wish to hedge, and that the transaction
size is an integer multiple of the size of the futures contract. However, the
scheduled transaction date will rarely coincide with the expiration date of
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the futures contract. What will we do under these circumstances, and what
is the inherent risk?

The only option under such circumstances would be to choose
a futures contract that expires after the date on which the hedger
wishes to transact. For if we use a futures contract that expires earlier,
then we will subsequently have an open or uncovered position,
which would mean that we would not be hedged or protected till
the transaction date.

If we use a contract that expires after the transaction date, then such
a contract would have to be offset on the transaction date. For a
short hedger, the effective price received under such circumstances
will be

FO + (St* - Ft*)

The uncertainty in this case arises because S+ need not equal F-.
The same holds true for a hedger who takes along position in futures
contracts.

At any point in time, £, S; — F; is called the basis, and is denoted
by b;. At the time of expiration of the futures contract, Sy is
guaranteed to equal Fr, and we can be sure that the basis will
be zero. However, prior to expiration we cannot make such an
assertion. Consequently, a hedger who is forced to offset the futures
contract prior to expiration will face uncertainty regarding the basis,
or what is called Basis Risk.

We have defined the basis as S, — F;.2

In a contango market, the basis, as per our definition, will be
negative. If it becomes more negative over time, it is said to widen.
Whereas, if it becomes less negative, it is said to narrow.

In a backwardation market, the basis will be positive. If it were to
become more positive over time, we would say that it has widened.
However, if it were to become less positive, it would be said to have
narrowed.

2Some authors prefer to define it as the futures price minus the spot price.
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Thus, the terms widening and narrowing connote changes in the
absolute value of the basis.

For a short hedger, the effective price received is F + b,. Thus, the
higher the value of the basis, the better it is for him.

However, for a long hedger, the effective outflow is F; + b,. Thus,
the lower the value of the basis, the smaller is the outflow.

Therefore, short hedgers benefit from an increasing value of the
basis while long hedgers benefit from a declining value. We know
that longs benefit from rising prices while shorts benefit from
declining prices. Hence, if we were to treat the basis itself as a price
(for after all it is nothing but a difference of two prices), we can say
that a short hedger is long the basis, while a long hedger is short the
basis.

Question 3.16 How is basis risk measured, and why would a
hedger wish to hedge despite knowing that he is exposed to basis risk?

The basis is defined as S; — F;. In Finance theory, we measure
risk by the variance of the random variable. So, using this yardstick

o%(b) = o*(S) + o*(F) — 2p(S, F)o (S)o (F)

where o (S) is the standard deviation of the spot price, o (F) is the
standard deviation of the futures price, and p(S, F) is the correlation
coefficient between the two variables.

Consider a person who is planning to sell an asset at time 7*. He is
exposed to uncertainty regarding the price at ¢*, namely S;.. This
risk, as measured by the variance of the spot price, is called the price
risk.

If the investor were to choose to hedge, he would be exposed to
uncertainty regarding the basis at time ¢*, that is, the basis risk as
measured by the variance of the basis. Thus, hedging replaces price
risk with basis risk.

An investor would therefore choose to hedge only if he were to be
of the opinion that the basis risk is less than the price risk to which
he would otherwise be exposed. As you can see from the expression
for the variance of the basis, the higher the correlation between the
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spot and the futures price, the lower will be the variance of the basis,
that is, the basis risk.

Question 3.17 If we decide to terminate the hedge on a particular
date, and wish to choose a futures contract expiring at a later date, which
contract month should we select? For, in practice, contracts for a number of
delivery months are usually available at any point in time.

In general, we would not choose a futures contract that expires
in the same month as the month in which we wish to terminate
the hedge. For instance, take the case of an investor who has a
long position in a commodity that he wishes to unwind on 15
September. Assume that futures contracts expiring on 21 September
are available.

If the investor takes a short position in such a contract, he would
have to offset by going long on 15 September. The problem is that
futures prices often behave erratically during the delivery month,
and the hedger would not like to be exposed to such erratic price
movements.

In the case of a long hedger who is planning to acquire the asset on
15 September, there is another reason why the hedger may not like
to use the September contract.

Assume that the long hedger is based in St. Louis. His intention is
to procure the asset in the local market on 15 September. However,
there are no futures contracts being traded in St. Louis. The nearest
futures exchange offering contracts on the commodity is in Chicago,
and the contracts specify that delivery ought to take place in
Chicago.

If such a hedger were to take a long position on the Chicago
exchange, it will be solely because he wants to mitigate price risk, as
he obviously will have no intention of taking delivery in Chicago.
The problem is that assuming that the delivery period commences
before September 15, he, being the holder of a long position, may be
called upon to take delivery on or before this date. This is because
the delivery process is initiated by the shorts, and if a particular long
happens to have the oldest outstanding long position, he cannot
refuse to accept delivery. For this reason, a long will generally avoid
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a contract that expires in the month in which he wishes to terminate
the hedge.

So if the September contract is ruled out, then we clearly need
a contract expiring after that. Assume that contracts expiring in
October, November, and December are available. Which one
should the hedger select?

It turns out that the further away the expiration month, the greater
will be the basis risk. So in our case, the hedger will prefer the
October contract. Thus the principle to be followed while choosing
a futures contractis, ‘choose an expiration month after the month in which
the hedge is to be terminated, but as close to it as is possible’.

OQuestion 3.18 Wy is it that the further away the expiration date

of the contract, the greater is the basis risk?

Let #* denote the point in time at which we wish to terminate
the hedge by offsetting our futures position. The issue of concern to
us is the basis at that time, which is expressed as

bt* = (Sl‘* —_— FI*)

Atany point in time, the spot and futures prices are being influenced
by virtually the same economic factors. The difference is that the
spot market is discovering the price for a trade at that particular
instant, whereas the futures market is discovering the price for a
trade at a point of time in the future. If the expiration date of the
futures contract is very near, then both the spot as well as the futures
markets will be discovering the price for a trade at virtually the same
point in time. Thus, the difference between the two prices, which
is nothing but the basis, may be expected to converge to a fairly
predictable value. However, if the expiration date of the futures
contract is far away, then the spot and futures prices are likely to
be influenced by different supply and demand factors reflecting
different sets of information. Consequently, we could expect to
observe much greater variability in the basis.

Question 3.19 I it true that a trader may deliberately go in for
a cross hedge, even though futures contracts are available on the commodity
whose price risk he wishes to hedge?
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This happens at times in practice, because of thin trading in
the contracts on the commodity in which the hedger has a position.

In a thin or illiquid market, prices may deviate substantially from
the true or fair value of the asset. Every investor, whether he is taking
a position or offsetting a position, would like to do so at a price that
is perceived to be an accurate measure of economic value.

So for instance, because of perceived illiquidity, a cocoa farmer
may not be comfortable taking a short position in cocoa futures
even though such contracts happen to be available. In such a case,
assuming for the sake of argument, that cocoa and coffee prices are
highly positively correlated, he may deliberately choose to cross
hedge using coffee futures.

Question 3.20 I it true that a hedger may sometimes initiate the
hedge with a short term futures contract expiring before the date on which
he wishes to transact, and then subsequently move into a futures contract
expiring later?

Yes, he may. Such a procedure is called a Rolling Hedge. We
will illustrate it with the help of an example. Assume that we are
currently in the month of July and that we wish to sell a commodity
in January next year. So using the logic developed earlier, we would
prefer a contract expiring in February or immediately thereafter.

Assume that February contracts are currently not available, but
contracts expiring in September, November and January are avail-
able. If so, we may first go short in September contracts. As the
expiration date approaches, we will offset the September position
and go short in November contracts. Once again, as this contract
nears expiration, we will offset it and take a position in January
contracts. Assuming that the February contract becomes available
by the end of December, we will at that time offset our January
position and move into the February contract. Finally, in January,
we will sell our asset in the spot market and offset our February
position. Of course, each time we close out a futures position and
take a fresh position, we will make a profit or a loss.

Such a procedure may be employed by us in July even if contracts
expiring in February of the following year were to be available.
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This would be the case if we were to feel that February contracts are
illiquid in July. Remember, liquidity is a key factor while designing
a hedging strategy. In practice, however, we may not roll forward
too frequently, because each time we unwind an existing position
and take a position afresh, we will incur transactions costs.

Question 3.21  Assuming that the investor’s position in the under-
lying asset is an integer multiple of the size of the futures contract, is it
necessary that he should use a hedge ratio of 1:1? In other words, should
he ensure that the number of units of the underlying asset represented by the
Jutures contracts, be the same as the number of units of the asset to which he
has an exposure in the spot market?

Let O be the number of units of the underlying asset in which
the investor has along position in the spot market. Assume that each
futures contract is for Nunits, and that C'contracts are being used. So
the total number of units of the underlying asset being represented
by the futures contracts is Oy = NC.

The question being asked is, is it always optimal to set O = Q, or
in other words, should we use a hedge ratio of 1:1.

Let us look at the effective revenue for the hedger. It can be
represented as

R=QS++ (Fy— F+)Qy

If t* = T, that is, the hedge is terminated on the expiration date of
the futures contract, then it would obviously make sense to have Q ¢
= @, so that R = QF,, an amount about which there would be no
uncertainty.

However, when t* < T, that is, the futures position is offset prior to
expiration, it turns out that a hedge ratio of 1:1 need not be optimal.
If we define the hedge ratio as h = %, then Q y =h Q. We can then
write

R - QSI* + (FO - Ft*)hQ

The issue is, what is the value of & that will minimize the variance
of the revenue. We can determine this optimal hedge ratio by
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differentiating the variance of the revenue with respect to 4, and
setting it equal to zero, in order to calculate the minima.
It turns out that the optimal hedge ratio is given by

l’l* — pas

of

where oy is a measure of the variance of AS = (S — 8), oy is a
measure of the variance of AF = (F« — Fy), and p is a measure of
the correlation between the two.

So in general the minimum variance hedge ratio will not be equal
to 1.0.

Question 3.22  Can we estimate the optimal hedge ratio using
historical data?

Yes we can run a linear regression of the form

AS =a+ BAF +¢

The slope coefficient is a measure of the minimum variance hedge
ratio.

Question 3.23  How can we measure the effectiveness of a hedge?

We can define the hedging effectiveness as
a’(b)
o*(S)
If the basis risk is equal to the price risk, then the risk reduction is
nil, and the hedging effectiveness will be zero. However, if the basis

risk is zero, it would mean that we have a perfect hedge, and the
hedging effectiveness will be 1.0.

In practice, when we run a linear regression of the form
AS =a+ BAF +¢

the R? of the regression is a measure of the hedging effectiveness.

Question 3.24  What do we mean by the term Tailing a Hedge?
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Assume that we get into a long forward contract at a price of
F), and that the spot price at expiration is S7. Our profitis Sp — Fj.

Now assume that we get into a futures contract at the same time,
with the contract being scheduled to expire on the same date as the
forward contract. Also assume that the interest rate is a constant and
is the same for all maturities. If so, the initial futures price will be F;
and the profit from the futures position will be Sy — Fj.

The problem is that in the case of the futures contract, the profit
does not arise all of a sudden at the time of expiration. Rather, it is
the sum of profits and losses paid and received on a daily basis due
to the process of marking to market. Consequently, if we take into
account the fact that any interim profits can be invested while any
interim losses have to be financed, then our profit from the futures
position will be different from Sy — Fy.

Tailing is a procedure that attempts to ensure that the effective profit
from a futures contract is equal to what would have been received
from an identical forward contract on the same asset.

Let us assume that each forward/futures contract is for one unit
of the underlying asset and that we wish to take a position in Q
contracts. Let r be the daily rate of interest and assume that there
are 1'days to maturity.

Oy
(1+7r)
tracts. The profit/loss from marking to market at the end of the first
day will be

Consider a strategy where you start with futures con-

T-1

Oy

)T—l

(F}—-Fh)x Zrl?f———

This amount can be invested/financed for the remaining 7 — 1 days
atadaily rate of 7, so as to yield Q s (F; — Fy) at the time of expiration
of the contract.

Now at the end of the first day, increase your futures position to

Oy

(1+r)"?
end of the second day can be invested/financed for the remaining

futures contracts. By the same logic, the profit/loss at the
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T — 2 days to yield Q ¢(F, — F)) at the time of expiration.

Continue with this strategy, that is, at the end of day nincrease your

Oy

7—,—7 futures contracts.
+r)

position to
If we sum up all these cash flows at expiration we will get an
accumulated value of

Q/(Fi—F)+ (Fo— F)+ (Fs— F) +...(Fr — Fr_y)]

= Q(Fr — Fy)

which is exactly equal to the amount that we would have got had
we used forward contracts instead of futures contracts.

Thus, had we started off with Q ; futures contracts from the outset,
it would have amounted to overhedging. This could be profitable
ex-post if we end up making sustained profits. However, were we to
end up with a series of losses, we would regret the fact that we had not
tailed. Once again, like rolling, tailing also entails transactions costs.
So in practice, one may not tail everyday. Also, tailing is feasible only
if Qs is large, because in practice, when we are dealing with a small
number of contracts, we cannot buy and sell fractional contracts.

Ouestion 3.25 Whatis speculation?

Unlike a hedger, whose objective is to avoid risk, a speculator
is a person who consciously seeks to take risk, hoping to profit from
subsequent price movements. Such a person is either betting that
the price will rise, in which case he is said to be bullish, or else he
is hoping that it will fall, in which case he is said to be bearish.

Question 3.26 I speculation the same as gambling?

From the standpoint of Finance theory, speculation and
gambling are two different phenomena. A speculator is a person
who evaluates the risk of an investment and the anticipated return
from it, prior to committing himself. Such a trader will therefore
take a position only if he feels that considering the risk that he is
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taking, the anticipated return is adequate. In other words, he may
be said to be taking a calculated risk.

A gambler on the other hand is someone who takes a risk purely
for the thrill of taking it. While taking a decision to gamble, the
expected return from the strategy is of no consequence for such a
person.

Question 3.27 Why are speculators important ?

Active speculation adds depth to a market and makes it more
liquid. A market characterized solely by hedgers will not have the
kind of volume required to make it efficient. In practice, when a
hedger seeks to take a position, very often the opposite side of
the transaction will be taken by a speculator. Divergence of views,
and a desire to take positions based on those views, is a sine qua
non for making the free market system a success. Thus speculators,
along with hedgers and arbitrageurs, play a pivotal role in financial
markets.

Question 3.28  How can futures contracts be used for speculation?

Consider an investor who is of the view that the price of
an asset is going to rise. One way that he could take a speculative
position is by buying the asset in the spot market and holding on to
it, in the hope of offloading it subsequently at a higher price.

However, buying the asset in the spot market would entail incurring
substantial costs. In addition, in the case of a physical asset, the
investor has to face the hassle of storing and insuring it.

All this can be avoided if futures contracts are used for speculation.
If the investor takes a long futures position, then he can lock in a
price at which he can subsequently acquire the asset. If his hunch
is true and the spot price at the time of expiration of the futures
contract is high, then he can take delivery at the initial futures price
as per the contract and sell it at the prevailing spot price, thereby
making a profit.

The advantage of using futures is that the entire value of the asset
need not be paid at the outset. All that is required is a small margin.
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In other words, as we have studied before, futures contracts provide
leverage.

Numerical lustration

Futures contracts on rice with three months to expiration are
available at a price of Rs 12 per kilogram. Abhishek Bose is of
the opinion that the spot price of rice three months hence will be
at least Rs 15 per kilo. Therefore, he chooses to speculate by going
long in 100 futures contracts, each of which is for 100 kilos.

If his hunch is right and the spot price after three months is Rs 16
per kilo, then Abhishek will make a profit of

100 x 100 x (16 — 12) = Rs 40,000

However, there is always a possibility that Abhishek may have been
wrong. Let us assume that he read the market incorrectly and the
price at expiration turns out to be Rs 9 per kilo. If so, he would have
to acquire the rice at Rs 12 per kilo and sell it in the spot market at
Rs 9 per kilo, thereby making a loss of

100 x 100 x (9 — 12) = —Rs 30,000

Thus, speculation using futures can give rise to substantial gains if
one is right, but can lead to significant losses if one misjudges the
market.

Now let us take the case of a bear, who is of the opinion that the
market is going to fall. He too can speculate, but this is by going
short in a futures contract. If his hunch turns out to be right, and
the market price at the time of expiration of the futures contract is
indeed lower than what the futures price was at the outset, he can
buy at the prevailing market price and sell it at the contract price,
thereby making a profit.

Numerical Hlustration

Nisha, like Abhishek, observes that the futures price for a three-
month contract on rice is Rs 12 per kilo. However, unlike Abhishek,
she is of the opinion that in three months time, rice will be selling
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for Rs 9 or less per kilo in the spot market. Assume that she takes a
short position in 100 futures contracts.

If her hunch is right and the price of rice after three months is Rs 8
per kilo, Nisha will make a profit of

100 x 100 x (12 — 8) = Rs 40,000

However, if the market were to rise to say Rs 15 after three months,
Nisha would incur a loss of

100 x 100 x (12 — 15) = —Rs 30,000

So while bears like bulls can use futures to speculate, in their quest
for substantial gains, there is always a risk that they could make
substantial losses.

Question 3.29 I it possible to use options Jor speculation?

Yes, options too can be used for speculation. A trader who
believes that the market will rise, can buy a call option. If his hunch
turns out to be right, he can exercise the option, acquire the asset
at the exercise price, and sell it profitably at the prevailing market
price.

Numerical lustration

Let us assume that call options on rice for delivery three months
hence are available, with an exercise price of Rs 12 per kilo. Assume
that each contract is for 100 kg. Abhishek Bose who is optimistic
about the market buys 100 call option contracts.

Assume that his hunch is right and that the price of rice after three
months is Rs 16 per kilo. He can then exercise the option, acquire
the rice at Rs 12 per kilo, and immediately dispose it of for Rs 16
per kilo. In the process he will make a profit of

100 x 100 x (16 — 12) = Rs 40,000
If we assume that an option premium of 10 paise per kilo was paid,
then the net profit will be
Rs 40,000 — 100 x 100 x 0.10 = Rs 39,000
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Else, if Abhishek reads the market wrong and the spot price turns
out to be Rs 9 per kilo, he will simply refrain from exercising the
option. The loss will be equal to the premium paid for the options,
that is Rs 1,000.

Similarly, a person who believes that the market will fall, can
speculate by buying a put option. If the market does indeed fall, he
can acquire the asset at the market price, and sell it at the exercise
price by exercising the option, thereby making a profit.

Numerical Hlustration

Assume that put options on rice for delivery three months hence
are available with an exercise price of Rs 12 per kilo, and that each
contract is for 100 kg. Nisha is pessimistic about the market and
therefore decides to go long in 100 put option contracts.

If she is right and the market price for rice does crash, say to Rs 9
per kilo, she can acquire the rice in the spot market and deliver it
under the options contract at Rs 12 per kg. Thus, she would make
a profit of

100 x 100 x (12 —9) = Rs 30,000

Assuming an option premium of 8 paise per kilo, the net profit will
be

Rs 30,000 — 100 x 100 x 0.08 = Rs 29,200

However, if it turns out that her prediction was wrong and the spot
price after three months turns out to be Rs 15 per kilo, then she
will simply refrain from exercising the option. In this case, only the
option premium of Rs 800 would constitute a loss.

Question 3.30  From the standpoint of speculation, are futures and
options similar?

Once again, the answer is no. Consider the case of the
speculator who goes long in a futures contract. If he is right and the
market does rise, then as you have seen, he makes a profit. What if
he is wrong and the market actually falls? If so, he will make a loss
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which may be substantial, because he is under an obligation to buy
at the contract price, whereas the price at which he can now sell
in the market will be much lower. Similarly, a speculator who goes
short in a futures contract, can also make substantial losses if his
forecast of the market turns out to be wrong. This is because if the
price were to rise, he will have to acquire the asset in the marketata
price that will be higher than the price he will get when he delivers
it as per the contract.

Speculation with options is different. A person who speculates by
buying a call, will benefit if prices rise. However, if he is wrong
and prices fall subsequently, he will simply refrain from exercising
and let the option expire worthless. In this case, his loss will be
limited to the option premium that he paid at the outset. The
case of a speculator who buys a put option is similar. If prices fall
subsequently, he will obviously benefit. However, if it turns out that
he was wrong, and prices rise subsequently, he need not exercise
the option and can allow it to expire worthless.

Does this mean that everyone who seeks to speculate will always
prefer options to futures? The answer, as before, is no. For one can
speculate with futures by merely depositing a margin, whereas one
has to pay a price to acquire an option. This price is irrecoverable
if the option were not to be exercised. Options and futures are
therefore not interchangeable from the standpoint of speculation.
In other words, one strategy cannot be said to dominate the other.

Test Your Concepts

1. Futures and options are interchangeable from the standpoint
of:
(a) Hedging
(b) Speculation
(c) Both (a) and (b)
(d) Neither (a) nor (b)
2. The ex-post outcome without hedging will always be inferior
if:
(a) Futures are used for hedging
(b) Options are used for hedging



The McGrawHill Companies “

Hedging and Speculation :: 127

(c) Futures or options are used for hedging
(d) None of the above

. A hedger plans to terminate the hedge on 15 September.
Futures contracts expiring on the 21st of every month are
available. The hedger will choose:

(a) September futures

(b) October futures

(c) November futures

(d) December futures

. The minimum hedge ratio will always be:
(a) Equal to 1.0

(b) Greater than 1.0

(c) Less than 1.0

(d) None of the above

. A calculated risk taker is known as:

(a) A hedger

(b) A speculator

(c) A gambler

(d) None of the above

. An exporter in India who is expecting a payment in USD
would hedge using:

(a) A short position in futures

(b) A long position in futures

(c) A long position in put options

(d) (a)and (c)

. Frequent adjustments of the futures position will lead to greater
transactions costs for the following strategy:

(a) Rolling the hedge

(b) Tailing the hedge

(c) Both (a) and (b)

(d) Neither (a) nor (b)

. If the standard deviation of the spot price is less than the
standard deviation of the futures price, then the minimum
variance hedge ratio:

(a) Will always be greater than 1.0

(b) Will always be less than 1.0

(c) Will always be equal to 1.0
(d)

None of the above
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9.

10.

The basis will be equal to zero on the expiration date of the

futures contract:

(a) Only if the market is in Contango

(b) Only if the market is in Backwardation

(c) Irrespective of whether the market is in Contango or
Backwardation

(d) None of the above

The further away the expiration date of the futures contract
chosen for hedging, the greater is the basis risk for:

(a) Buying hedges

(b) Selling hedges

(c) Both buying as well as selling hedges

(d)

None of the above
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Chapter 4

ORDERS AND EXCHANGES

Question 4.1  What are orders?

An order is a trade instruction given to a broker or to an
exchange. In other words, when a trader wishes to buy or to sell
an asset, he needs to place an order to indicate what he wishes to
accomplish, and the terms and conditions subject to which he wants
his instructions to be carried out.

Question 4.2 What kind of information must an order contain so
that it is meaningful?

Firstly, the trader needs to indicate as to whether he wishes
to take a long position or a short position. A desire to go long is
communicated by placing a buy order, while a wish to go short is
conveyed by placing a sell order. In addition, he needs to clearly
identify the security that he wants to be bought or sold on his behalf.
For instance, let us assume that we are standing on January 2, 2004,
and wish to go long in Reliance futures. We would obviously place
a buy order. However, on this date, we find that futures contracts
expiring in January, February, and March are available. Each of
these contracts is a different security. Hence we need to clearly
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specify the security in which we wish to go long. Let us assume
that we decide to buy the March futures contracts on Reliance.

The next issue is the number of contracts that we wish to buy. This
is called the Order Size, and obviously needs to be specified at the
outset. To continue with our example, let us assume that we place a
buy order for 200 March futures contracts.

Then comes the question of price. Are we prepared to accept the
best price that is currently available in the market? If not, assuming
that we wish to buy, what is the maximum price at which we are
willing to buy? Else, if we wish to sell, what is the minimum price
that we are prepared to accept?

Traders who are prepared to accept the best terms available in the
market place what are called Market Orders. Others who wish to place
a price ceiling or a price floor, depending on whether they wish to
buy or to sell, place what are called Limit Orders. The corresponding
price ceiling or floor is called the Limit Price.

Let us assume that we place a limit buy order with a limit price of
Rs 595.

Finally, we need to specify the duration for which we wish our order
to remain valid, as there can be a delay in execution due to the
unavailability of a suitable matching order on the other side of the
market. For instance, a trader may specify that his order should
either be executed on submission or else be cancelled. Others may
specify a period of time for which they are prepared to wait if a
suitable match were to be currently unavailable. In practice, an
exchange will not allow an order to stay alive indefinitely, and will
specify a maximum validity period. If an order were to fail to get
executed within this period, it would automatically stand cancelled.

Let us assume that we place a Day Order. In such a case, if a suitable
match is not found by the end of the day on which the order is
entered, it will automatically be cancelled. We also need to specify
as to whether it is acceptable to partially fill our order. For instance,
in our case we have placed a buy order for 200 contracts. It may
so happen that a suitable counter-party is found for 100 contracts.
The question is, should our order be partially executed and the
remaining order for 100 contracts be kept in abeyance until another
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suitable match is found? If we do not wish this to happen, we will
place an All-or-nothing or All-or-none (AON) order. In these cases, an
order must either be filled completely or else remain unexecuted.

Question 4.3 When a market order is specified, quite obviously no
price limit is mentioned. In practice, at what price will such an order get
executed?

A market buy order will get executed at the best available
price from the standpoint of the trader. This price will be the lowest
of the limit prices specified by all those traders who have placed limit
sell orders prior to the placement of the market order in question,
and whose orders have not been executed so far.

Similarly, when a market sell order is placed, it will be executed
at the highest of the limit prices specified by all those traders who
have placed limit buy orders prior to the placement of the market
order in question, and whose orders are still pending.

Question 4.4  In order to ensure that incoming market orders get
executed at the best available prices, quite obviously the unexecuted but
valid limit orders at any point in time, have to be sorted according to some
priority rules. What are these priority rules?

Yes, there are two priority rules that are used to sort limit
orders. The first is called the Price Priority Rule. According to this, a
limit buy order with a higher limit price, ranks higher than all other
limit buy orders with lower limit prices. Similarly, a limit sell order
with a lower limit price, ranks higher than all other limit sell orders
with higher limit prices. Thus, an incoming market buy order is
guaranteed to get executed at the lowest available price on the sell
side of the market, while an incoming market sell order is assured
of getting executed at the highest available price on the buy side of
the market.

The next obvious question will pertain to the ranking of two or more
buy orders, or sell orders, with the same limit price. In such cases,
the Time Priority Rule comes into effect. That is, the order which
comes in first is automatically accorded priority.
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These priority rules can of course easily be enforced in a modern
electronic or screen-based system. We will see later, as to how
these rules are enforced in the traditional or open-outcry system
of trading, where traders crowd around a trading ring or pit and
attempt to have their orders executed.

Question 4.5 What is a Limit Order Book, and how do orders
build up in a book?

A Limit Order Book (LOB), at any point in time, contains
the details of those limit orders which are currently valid, but have
not been executed thus far due to the unavailability of a suitable
match. Earlier, the LOB used to be physically maintained in the
form of abook of orders, and hence the name. These days, of course,
everything is maintained in an electronic form.

We will illustrate an LOB, and changes in its composition over time
with the help of an example. This elaborate example should be
helpful in comprehending how, based on the priority rules, orders
are arranged, and how matching between orders on opposite sides
of the market takes place.

Ilustration

Assume that today is January 2, 20XX, and that March futures
contracts on Reliance have just commenced trading.! Assume that

in the first half-hour of trading, the following 9 orders are placed as
shown in Table 4.1.

Now let us see how the LOB will build up, and examine the changes
in it over a period of time.

At 10:01 a.m., Arvind’s order will enter the system. Since it is the
very first order, it obviously cannot be matched with an existing
order on the other side of the market. Being a buy order, it will go
to the top of the buy side of the LOB.

At 10:03 a.m., Beena’s buy order will enter the system. It too, cannot
be matched, for at that point in time, there are no sell orders in the
book. So, the order will queue up on the buy side of the LOB. And,

IThe symbol 20XX denotes a general year in the 21st century.



The McGrawHill Companies ‘

Orders and Exchanges :: 133

T2b1|e Chronological Sequence of Incoming Orders

Time Trader Order Side Order Size  Limit Price
a.m.

10:01 Arvind Buy 100 600.00
10:03 Beena Buy 200 600.20
10:07 Charu Sell 200 600.10
10:10 Dhiraj Sell 500 600.25
10:15 Ejaz Buy 200 600.00
10:18 Francis Buy 400 Market
10:20 Gauri Sell 500 600.00
10:25 Harish Sell 200 599.90
10:30 Leena Buy 500 599.75

since Beena has specified a limit price of Rs 600.20, which is higher
than the price of Rs 600.00 specified by Arvind, her order will get

priority based on the price priority rule.

At 10:07 a.m., Charu’s sell order will enter the system. It has a limit
price of Rs 600.10 indicating that she is prepared to sell provided
she can do so ata price of Rs 600.10 or more. The system will try and
match it with the best buy order in the LOB, which is Beena’s. Beena
has given a limit price of Rs 600.20, indicating that she is prepared
to pay up to Rs 600.20. Quite obviously, a trade is feasible under
these circumstances.

Table Snapshot of the LOB at 10:01 a.m.
4.2
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 - = =
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ij?le Snapshot of the LOB at 10:03 a.m.
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Beena 200 600.20 - - -
Arvind 100 600.00 - - -

Charu has sought to sell 200 contracts while Beena has sought to
buy 200 contracts. So in the process of execution, both the orders
will be completely filled.

One question that remains however, is the price at which the trade
will be executed. On the NSE, an incoming or active order, will get
executed at the price of the existing or passive order with which it is
matched. So, in this case, the trade will be executed at the price of
Rs 600.20 specified by Beena.

ijie Snapshot of the LOB Following the Trade
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 - - -

At 10:10 a.m., Dhiraj’s sell order will enter the system with a limit
price of Rs 600.25. The best, in this case the only, buy order, has
a limit price of Rs 600.00. Quite obviously, a trade is not feasible.
Consequently, Dhiraj’s order will take its place on the top of the sell
side of the book.

At 10:15 a.m., Ejaz’s buy order for 200 contracts with a limit price
of Rs 600.00 will come in. It obviously cannot get matched with the
best sell order. In terms of the limit price, it has equal priority with
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Table Snapshot of the LOB at 10:10 a.m.
4.5
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 600.25 500 Dhiraj

Arvind’s order. However, Arvind’s order will be accorded greater
priority on the basis of the time priority rule.

Snapshot of the LOB at 10:15 a.m.

Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 600.25 500 Dhiraj
Ejaz 200 600.00 - - -

At 10:18 a.m., Francis’ market buy order for 400 contracts will come
in. This kind of an order is assured of execution, provided there are
one or more orders on the other side whose cumulative order size
is greater than or equal to the size of the incoming order. In this
case, since there is an order on the sell side for 500 contracts, the
incoming order will be fully filled at a price of Rs 600.25.

At 10:20 a.m., Gauri’s sell order for 500 contracts will come in,
with a limit price of Rs 600.00. The system will try and match it
with Arvind’s order and a trade will obviously result. However,
Gauri’s order will not be fully filled in the process, since Arvind’s
order is only for 100 contracts. The system will then try and match
the remainder of Gauri’s order with Ejaz’s. Once again a trade will
result and Ejaz’s order will be fully filled. However, Gauri’s order
will only partially be filled since for the balance 200 contracts, there
is no possibility of a match. Consequently, the unfilled portion will
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Snapshot of the LOB Following the Trade at 10:18

Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 600.25 100 Dhiraj
Ejaz 200 600.00 - - -

continue to stay in the LOB. It will go to the top of the sell side
of the LOB since the limit price of Rs 600.00 specified by Gauri is

lower than the price of Rs 600.25 specified by Dhiraj.

Snapshot of the LOB Following the Trade at 10:20

Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
- - - 600.00 200 Gauri
- - - 600.25 100 Dhiraj

At 10:25 a.m., Harish’s sell order with a limit price of Rs 599.90 will
enter. Based on the price priority rule, it will get precedence over
Gauri’s order.

At 10:30 a.m., Leena’s buy order with a limit price of Rs 599.75
will come in. A trade is not feasible as it cannot be matched with
Harish’s order.

Question 4.6  What would happen if a market order enters the
system and there is no limit order in the queue on the opposite side of the
market?

Every exchange has its own convention for dealing with this
situation. On the NSE, if this kind of a situation were to occur during



The McGraw-Hill Companies ‘

Orders and Exchanges :: 137

Table Snapshot of the LOB at 10:25 a.m.
4.9
Buyers Sellers
Trader Order Limit Limit Order Trader

Size Price Price Size

- - - 599.90 200 Harish

= — — 600.00 200 Gauri

= = = 600.25 100 Dhiraj

Table Snapshot of the LOB at 10:30 a.m.
4.10
Buyers Sellers
Trader  Order  Limit Limit Order  Trader
Size Price Price Size
Leena 500 599.75 599.90 200 Harish
- - - 600.00 200 Gauri
- - - 600.25 100 Dhiraj

a business day, then the incoming market order will become a limit
order with a limit price equal to the last recorded trade price.

For instance, assume that the LOB at a particular instant looks as
shown in Table 4.11.

Let us assume that the last recorded trade took place at a price of
Rs 599.80. If a market sell order for 500 contracts placed by Raghu
were to enter the system at this point in time, then quite obviously it
will not be possible to find a suitable match. The order will therefore
be converted to a limit sell order with a limit price of Rs 599.80,
and will consequently take its place at the top of the sell side of the
book. The book will then look as follows:
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Table Snapshot of the LOB Prior to the Submission
4.11 of the Market Order
Buyers Sellers
Trader Order Limit Limit Order  Trader

Size Price Price Size

— - - 599.90 200 Harish

= - - 600.00 200 Gauri

= = - 600.25 100 Dhiraj

Table Post Submission Snapshot of the LOB
4.12
Buyers Sellers
Trader Order Limit Limit Order  Trader
Size Price Price Size

_ - - 599.80 500 Raghu
- — - 599.90 200 Harish
- = - 600.00 200 Gauri

- = - 600.25 100 Dhiraj

If a market order were to enter the system at the start of trading on
a given day, then in the absence of a limit order on the other side,
the incoming order will be converted to a limit order with a limit
price equal to the previous day’s closing price.

Question 4.7  Is it true that placing a limit order is more sensible
than placing a market order? Limit orders do seem to give the investor more
control over the trade.

Yes. Limit orders allow traders to control the price at which
their orders will get executed. A limit buy order will ensure that the
buyer will not end up paying more than the limit price specified by
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him, whereas a limit sell order will ensure that the seller will not
end up getting less than the limit price specified by him.

However, when an investor places a limit order, there is no
guarantee that a suitable match on the other side can be found within
a reasonable period of time.

Consider the following LOB at a given point in time. The last trade
price was Rs 600.20.

Table Snapshot of the LOB at the Outset
4.13
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 600.25 500 Dhiraj

- - - 600.30 300 Solomon
- - - 600.30 1,700 Suniti

- - - 600.40 1,500 Sunil

- - - 600.50 1,000 Kumar

- - - 600.50 1,000 Swamy

Assume that Ejaz places a buy order for 200 contracts with a limit
price of Rs 600.00. It can obviously not be matched with an existing
limit sell order, and consequently will have to take its place in the
system.

Now assume that Simeran places a market buy order for 1,500
contracts. It will obviously get executed immediately. 500 contracts
will be bought at Rs 600.25, and 1,000 contracts at Rs 600.30. So
the last trade price that is reported will be Rs 600.30.

Once again, let us assume that another market buy order is placed
immediately thereafter for 1,500 contracts, this time by a trader
called Rahul. It too will get executed. The last reported trade price
will now be Rs 600.40.
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Table Snapshot of the LOB after Ejaz’s Order
4.14
Buyers Sellers
Trader Order  Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 600.25 500 Dhiraj
Ejaz 200 600.00 600.30 300 Solomon
- - - 600.30 1,700 Suniti
- - - 600.40 1,500 Sunil
- - - 600.50 1,000 Kumar
- - - 600.50 1,000 Swamy

Snapshot of the LOB after Siemen’s Order

Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Arvind 100 600.00 600.30 1,000 Suniti
Ejaz 200 600.00 600.40 1,500 Sunil
- - - 600.50 1,000 Kumar
- - - 600.50 1,000 Swamy

Seeing the market price jump from Rs 600.20 to Rs 600.40 in a
short span of time, other traders who desire to place buy orders
may place limit orders with prices higher than that of the best order
on the buy side. Let us assume that Pooja places a buy order for 500
contracts at Rs 600.10 followed by Ajay who places a buy order for
1,500 contracts at Rs 600.15. The LOB will then look as shown in
Table 4.17.
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Table Snapshot of the LOB after Rahul’s Order
4.16
Buyers Sellers
Trader Order  Limit Limit Order  Trader
Size Price Price Size
Arvind 100 600.00 600.40 1,000 Sunil
Ejaz 200 600.00 600.50 1,000 Kumar
- - - 600.50 1,000 Swamy

Table Snapshot of the LOB at the End
417
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Ajay 1,500 600.15 600.40 1,000 Sunil
Pooja 500 600.10 600.50 1,000 Kumar
Arvind 100 600.00 600.50 1,000 Swamy
Ejaz 200 600.00 - - -

As you can see, Ejaz’s order has been pushed back in the queue.
There is no way of telling as to when it will get executed, or whether
it will get executed at all. On the other hand, if Ejaz had placed a
market order at the outset, it would have immediately been executed
at a price of Rs 600.25.

The advantage with a market order therefore is that execution is
guaranteed, provided there exist enough limit orders on the other
side of the market. The problem however, is that the trader has no
control over the execution price, for the trade will get executed at
the limit price of the limit order with which it is matched.
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Question 4.8  What is a Marketable Limit Order?

The odds of alimit order being executed on submission would
depend on the limit price that is specified by the trader. For a buy
order, the higher the limit price, the greater is the chance of early
execution. Similarly, for a sell order the lower the limit price, the
greater the possibility of early execution. Limit buy orders with high
limit prices and limit sell orders with low limit prices are said to be
aggressively priced.

In most cases, a limit buy order will be placed at a price that is lower
than the best price available in the market, which is the price of the
best sell order in the LOB. Similarly, a limit sell order will usually
be placed at a price that is higher than the price of the best buy
order in the LOB. However, at times, a trader could price his limit
order very aggressively.

A marketable limit order, by definition, is a limit order that can be
executed upon submission.

Let us take the case of the following LOB.

Table Snapshot of an LOB
4.18
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Anil 500 600.00 600.25 1,300 Prasad
Ashraf 1,000 599.90 600.40 1,200 Ahmed
Mohan 1,500 599.75 600.50 1,500 Kumar

A limit buy order with a limit price of Rs 600.25 or more will be
executed as soon as it enters the system, as will a limit sell order
with a limit price of Rs 600.00 or less. Thus, the limit price for a
marketable limit buy order must be greater than or equal to the
best offer that is available. Similarly, the limit price of a marketable
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limit sell order must be less than or equal to the best bid that is
available.

Question 4.9 A marketable limit order seems to be fairly similar to
a market order. Why then would a trader prefer to use such an order instead
of a conventional market order?

Both market as well as marketable limit orders embody a
desire for quick execution on the part of the trader. However, while
in the case of a market order a trader has no control over the
execution price, in the case of a marketable limit order he can
prescribe a price ceiling or a price floor depending upon whether it
is a buy or a sell order. The freedom to specify a floor or a ceiling for
the price can acquire significance if circumstances were to preclude
a marketable limit order from getting executed as planned.

Let us go back to the situation depicted in Table 4.18. Assume that
a trader named Ravi issues a limit buy order with a limit price of
Rs 600.30 for 300 contracts. His expectation at the time of issuing
the order is that it will be matched with the best offer on display,
which in this case is at Rs 600.25.

However, it may so happen that another market order manages
to enter the system before Ravi’s order. Remember that traders
around the country are constantly monitoring the situation, and a
split-second’s delay in entry of the order can lead to another order
or orders acquiring priority.

For instance, let us assume that a large market buy order for 3,000
contracts comes in prior to Ravi’s order. It will push the trade price
up to Rs 600.50. Since Ravi has specified a price limit of Rs 600.30,
his order will not get executed under the circumstances. Instead, it
will go the top of the buy side as the best bid.

If Ravi were to be of the opinion that although the speed of execution
is a major factor, the execution price is not inconsequential, then
issuing a marketable limit order would make sense. For, had he
issued a market order instead, in this case, he would have ended
up buying 300 contracts at Rs 600.50, an outcome that he may not
desire. Thus, the marketable limit order gives the trader control
over the execution price. But there is a corresponding cost because
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a limit order, whether marketable or not, always exposes the trader
to execution uncertainty.

Question 4.10 Whatisa Stop-Loss order, and why is it termed as
such?

A Stop or a Stop-Loss order will be placed by a trader who
has a position in the market, and would like to cut his losses and quit
immediately, if conditions were to turn adverse. Such a person may
have no desire to close out his position at the time of placing the
order. For instance, he may be long in a particular futures contract
and may be expecting that the futures price will rise. However, in
the event of a sudden unanticipated decline in the market, he may
like to ensure that his loss does not exceed an acceptable level. Let
us assume that the threshold loss in his opinion corresponds to a
price of P*. In such a case, he can specify a stop order with an
attached trigger price of P*. The stop instruction will prevent the
order from getting activated until and unless the trigger is hit or
breached. Once the trigger is hit or penetrated, the order will get
triggered off and will become a market order.

We will now illustrate a stop-loss sell order.

Assume that the LOB at a point in time looks as shown in Table 4.19.

Vijay, a trader based in Pune, has taken a long position in 800
contracts. He has no desire to offset, for he expects a further rise
in the futures price. However, he has in mind a threshold price of
Rs 599.60 and if the market were to trade at that level or below, he
would like to exit it immediately. In this case, Vijay can place a stop
sell order with a trigger price of Rs 599.60.

Assume that a market sell order for 4,000 contracts comes in. It will
ensure that Aarti’s, Anita’s, Aakanksha’s, Anamika’s, and Anushua’s
orders are fully filled. The last trade price will be Rs 599.25, which
is less than the trigger of Rs 599.60 specified by Vijay. This will
immediately cause Vijay’s order to get activated and it will enter
the system as a market sell order. In this case it will be executed at
Rs 598.00.
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Table Snapshot of an LOB Prior to the Placement
4.19 of a Stop Sell Order
Buyers Sellers
Trader Order Limit Limit Order Trader
Size Price Price Size
Aarti 1,200 600.00 600.20 500 Arvind
Anita 1,000 599.85 600.30 1,000 Anurag
Aakanksha 500 599.75 600.35 500 Amitabh
Anamika 800 599.55 600.40 700 Arjun
Anushua 500 599.25 600.50 300 Ajay
Anjali 1,000 598.00 602.00 1,000 Avinash

The trigger price specified in the case of a stop sell order will always
be less than the best price that is available at the time of placing the
order, which in Vijay’s case was Rs 600.00.

Stop-loss orders can also be placed by traders who wish to take long
positions in the event of adverse market conditions. For instance,
assume that Rajiv has a short position in 800 contracts. He expects
the market to fall further. However, if there were to be a rise in
prices and the price were to hit or cross Rs 600.50, he would like to
offset and exit the market immediately.

Let us assume that Rajiv places a stop buy order with a trigger price
of Rs 600.50. Now suppose that a large market buy order for 3,000
contracts enters the system. It will ensure that Arvind’s, Anurag’s,
Amitabh’s, Arjun’s, and Ajay’s orders are completely filled. The
last trade price will be Rs 600.50 which corresponds to the trigger
specified by Rajiv. His stop order will immediately get activated and
will become a market buy order which in this case will get executed
at a price of Rs 602.00.

Once again Rajiv’s intention was to control his losses. However,
since he had a short position to start with, the trigger point, in this
case Rs 600.50, was greater than the best price available in the
market at the time of placing the order, that is, Rs 600.20.
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Since such orders enable traders to control the potential loss in the
event of an adverse market movement, they are termed as stop-loss
orders.

Question 4.11  What is a Stop-Limit order?

A Stop-Limit order is also an instruction to hold an order
in abeyance until the specified trigger is breached. However, the
difference between a stop order and a stop-limit order is that
the latter, if and when it is activated, will become a limit order.
Consequently, such orders require that two threshold prices be
specified. The first corresponds to the trigger price which will
cause the limit order to be activated. The second is the limit price
corresponding to the limit order.

The need for stop-limit orders can be understood by reexamining
the illustration used in the previous question. In Vijay’s case, his sell
order eventually got executed at a price of Rs 598.00, even though
he had specified a trigger of Rs 599.60. He had no control over the
execution price because the stop order became a market order on
activation.

If Vijay was uneasy about such an eventuality, he could instead have
placed a stop-limit order with a trigger price of 599.60 and a limit
price of say Rs 599.25. Had he done so, his order when activated,
would have become a limit sell order with a limit price of Rs 599.25.
He would therefore have been assured of being able to offset at a
minimum price of Rs 599.25.

Similarly, when Rajiv placed a stop buy order, it eventually got
executed at Rs 602.00 even though the specified trigger was
Rs 600.50. To protect himself against the possibility of such an
outcome, Rajiv could have placed a stop-limit order with a trigger
price of Rs 600.50 and a limit price of say Rs 601.00. Had he done
so, his order when activated would have become a limit buy order
with a limit price of Rs 601.00. He would then have been assured
of being able to offset at a maximum price of Rs 601.00.

Question 4.12 Whatisa Market-if-Touched (MIT) order and how
is it different from a stop order?
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A Market-if-Touched order is an order that will get activated
if the price touches or breaches a prespecified trigger point. Such
an order will become a market order if and when activated. In this
respect, it is similar to a stop order.

However, there is a crucial difference between the two types of
orders. In the case of a stop-loss sell order, the trigger price will
be less than the best available price in the market. For stop-loss buy
orders, the trigger will be greater than the best price that is currently
available. In the case of an MIT buy order however, the trigger price
will be less than the best price currently available, while in the case
of an MIT sell order, the trigger price will be more than the best
available price.

Thus, while a stop buy order will get activated if the market rises
and breaches the trigger, an MIT buy order will get activated if the
market falls and hits or goes below the trigger. Similarly, while a
stop sell order will get activated if the market falls and breaches the
trigger, an MIT sell order will be activated only if the market rises
and hits or goes above the trigger.

This would therefore appear to suggest that an MIT order is similar
to a limit order. However, there is a crucial difference. On activation,
an MIT order will become a market order and will get executed at
the best available price. On the contrary, a limit order can only
trade at the limit price or at a better price. Thus, while MIT orders
are virtually guaranteed to be executed on activation, they expose
the trader to uncertainty regarding the execution price.

Consider the following LOB position depicted in Table 4.20.

Take the case of a trader called Rohit who has just placed an MIT
buy order for 500 contracts with a trigger price of Rs 600.15. Let
us also assume that a market sell order for 500 contracts enters the
system immediately after Rohit has placed his order.

The last trade price after this market order is fully filled will
be Rs 600.15. Under these circumstances, Rohit’s order will be
activated, and will become a market order which in this case will
be executed at Rs 600.25.
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Snapshot of an LOB Prior to the Placement
of an MIT Buy Order
Buyers Sellers
Trader Order  Limit Limit Order Trader
Size Price Price Size
Vikram 1,000 600.15 600.25 500 Rajesh
Vijay 200 600.00 600.25 200 Ravi
Virender 600 599.80 600.35 800 Ramesh
Vinay 900 599.75 600.40 700 Ruchir
Vasudev 500 599.60 600.50 800 Rishi

Had Rohit specified a limit order with a limit price of Rs 600.15
instead of an MIT order, his order would have continued to remain
in the system. He would be assured of a trade price of Rs 600.15,
but his order would have been subject to execution uncertainty.

Question 4.13  How long is an order valid for? What are the
different validity instructions that a trader can specify?

In his quest to find a suitable match, a trader can specify a
validity instruction to indicate the period of time for which he wishes
his order to remain valid.

In principle, such instructions can be specified for any kind of
order. They are however particularly important for limit orders and
stop orders. This is because such orders will usually not trade on
submission, and many such orders will stay in the system for long
periods of time. In fact, some of these orders may eventually never
trade.

We will now consider the various time conditions that can be
specified.
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Day Orders

Such an order is valid only for the duration of the day on which it is
submitted. If it remains unexecuted at the end of the day, then the
system will automatically cancel it after the close of trading.

Some exchanges in fact permit only day orders. For instance, since
1999, the Stock Exchange of Singapore, has been permitting only
what are called good today limit orders. Every morning therefore, the
system will start with a clean slate with no backlog of orders from
the previous day.?

Good Till Cancelled Orders

Such orders remain in the system until they are explicitly cancelled
by the trader. Thus, if they are not executed by the close of trading
on a given day, they will automatically be carried forward to the
next business day.

However, an order cannot remain in the system forever. Con-
sequently, the exchange will notify a maximum period of time
after which if such orders were to remain unexecuted, they would
automatically be cancelled.

In order to ensure that a trader does not lose track of his unexecuted
orders, many brokers periodically provide their clients with a list of
unfilled orders. Sometimes, a broker may automatically cancel such
an order at the end of a prespecified time period, without waiting
for an explicit instruction to do so from the client. This is done to
avoid the administrative costs involved in constantly monitoring
stale orders.

Good Till Days Orders

In such cases, the trader can specify a period for which he desires
the order to remain valid. The implicit instruction is that the order
ought to be cancelled if it is not executed by then. The length of the
period specified by a trader cannot obviously exceed the maximum
length of time for which good till cancelled orders can stay in the

2See Mclnish (2000).
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system. There are various types of such orders, such as Good-this-
week (GTW) and Good-this-month (GTM) orders.

Immediate or Cancel Orders Such an order has to be exe-
cuted as soon as it is released into the system, failing which it stands
cancelled. Sometimes, due to the unavailability of a sizeable order
on the other side, only a partial match may be found in which
case a part of the incoming order will be executed, and the unfilled

portion will be cancelled. In some markets, such orders are known
as Fill-or-kill (FOK) or Good-on-sight orders.

Question 4.14  What are spread orders?

A spread order is essentially a combination of two orders, one
to buy an instrument, and the other to simultaneously sell another
instrument. For instance, an order to simultaneously go long in
February 2004 futures contracts on WIPRO and short in March
2004 futures contracts on the same company, would constitute a
spread order.

A spread order can be a market order or alimit order. In the case of a
limit spread order, the trader has to specify a limit for the acceptable
difference between the two prices. This limit has to be specified as a
premium to either the buy side or to the sell side. What this means
is the following:

For example, if the trader wants to sell a higher priced security
and buy a lower priced security, then the premium will be on the
sell side. Such an order can be filled only if the difference between
the sale and purchase prices of the two contracts is greater than or
equal to the specified limit. On the other hand, if the trader wishes
to buy a high priced security and sell a low priced security, then the
premium will be on the buy side. Such an order can be filled only
if the difference between the purchase and sale prices of the two
contracts is less than or equal to the specified limit.

Ouestion 4.15 Whaat is the meaning of the concept of Basket
Trading that is available on the NSE?
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As shown earlier, implementation of the cash and carry
arbitrage strategy requires the arbitrageur to take a long position
in the underlying asset and go short in the futures contract.

In the case of futures contracts written on stock indices, the
underlying is an index representing a basket of securities. Going
long in the index would therefore mean going long in each of the
components of the index, with the corresponding position in each
constituent asset being based on the weight of that particular asset
in the index. This is obviously a task which requires a computer,
particularly if the index has a large number of stocks.

In such a strategy, speed is the essence, for by the time the
arbitrageur is able to take a position in each of the assets constituting
the index, the prices of one or more stocks may have changed. As a
consequence, a strategy that looked profitable at the outset may no
longer remain so.

For this reason, the NSE has introduced a facility for Basket Trading.
Using this facility, a trader can take a position in all the stocks
constituting the index by placing a single order to buy or to sell.
The system will automatically compute the quantities in which the
assets have to be bought or sold, based on their respective weights
in the portfolio.

Question 4.16  What is the Open- Outcry system of trading?

Until recent years, most derivatives exchanges employed
what is called a continuous bilateral oral auction trading mechanism
or the Open-Outcry system.

In such a system, traders are not faceless entities anonymously
submitting their orders to the computerized network. Rather, they
meet face to face on the floor of the exchange in a central location
called the Pit. The traders who congregate on the floor will cry out
their bids and offers in order to attract the attention of others who
may be willing to match them. Most traders will also simultaneously
keep their ears open for orders being shouted out by others. A trade
will take place when a buyer accepts a seller’s offer for sale, or when
a seller accepts a buyer’s bid to buy. If a buyer wishes to accept an
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offer, he will typically shout out “take it” to indicate his acceptance.
A seller who accepts a bid will typically shout out “sold” to signal
his acceptance.3

When a trader shouts out an order, the others can make out whether
he wishes to buy or to sell based on the following convention.
Bidders always call out the price first followed by the quantity
whereas sellers always call out the quantity first followed by the
price. In exchanges like the CBOT, traders use an elaborate and
well understood system of hand and finger signals to indicate their
intentions, their limit prices, and the quantities which they wish to
trade.

Question 4.17 What are the order priority rules in open-outcry
systems, and how are they enforced in practice?

The first rule that is expected to be followed by all traders
is the open-outery rule. That is, a trader who wants other people to
respond to his intention to trade, must first publicly express his bid
or offer by shouting out aloud. Once a person shouts out an order,
any trader standing in the pit can respond to it. Often traders take
turns in making bids and counter offers, and offers and counter
bids, before they ultimately agree upon a price and quantity. The
first person who accepts a bid or an offer gets to trade with the trader
who has made the corresponding bid or offer.

The primary order precedence rule is based on price priority. That
is, a buyer can only accept the lowest offer and a seller can only
accept the highest bid. Such a rule is self-enforcing in practice since
a buyer will always look for the lowest price while a seller will always
search for the highest price.

In order to prevent inferior quotes from adding to the noise and
confusion, most open-outcry systems will not allow a trader to bid
below the best bid that is currently available, or offer above the
best offer that is currently available. Consequently, any trader who
wishes to acquire priority must either improve upon the best bid

3See Harris (2003).
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by bidding higher, or improve upon the best offer by offering at a
lower price.

In most oral auctions, a floor time preference rule is used. That is,
priority is given to the trader who was the first to bid or offer at a
given price that improved upon the previous bid or offer. As long as
this trader is enjoying time preference, no other trader is allowed to
bid or offer at the same price. Of course, another trader can always
gain priority by bidding higher or offering at a lower price. This
rule encourages price competition among traders. For if a trader
is aggressive, the only way that he can get ahead of someone who
already has time preference is by improving upon the price.

The time preference rule, unlike the price preference rule, is not
self-enforcing. For, from the standpoint of a potential counter-party,
it is immaterial as to whose bid or offer he is accepting, as long as
he is getting the best possible price. Consequently, a trader who has
acquired time preference may have to vocally defend it. That is, if
someone else were to bid or offer at the same price, he will have to
shout out, “That’s my bid” or, “That’s my offer”, to ensure that he
continues to enjoy priority.

The difference between the floor time preference rule and the strict
time preference rule followed by electronic systems is that in an oral
auction, once a trade is consummated at a particular price, anyone
may bid or offer at that price, and all orders at that price will
have equal priority. In contrast, the strict time preference criteria
rank orders at a given price strictly in accordance with the time of
submission.

It must also be remembered that in an oral auction a bid or an
offer is valid only momentarily. A trader who wishes to maintain
his priority must shout out his order periodically in order to convey
that he continues to be interested in trading.

Once a bid or an offer is accepted by a counter-party, the resulting
trade will take place at the price proposed by the trader whose quote
was accepted.

Question 4.18  Is an electronic trading system always preferable to
an open-outcry system? What are the pros and cons?
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The hallmark of a successful system is its ability to provide
liquidity, and reduce costs for market participants. Costs in this
context, can take on two forms. Firstly, there are the direct
transactions costs or commissions. Secondly, there are indirect costs
like lost revenues due to illiquidity or a lack of market depth.

In an oral-auction system, liquidity is supplied by traders called locals
who constantly stand ready to buy and sell on their own account.
However, the problem is that a local is restricted at any point in
time to a single pit while in practice, futures contracts on different
assets trade in different pits. A local obviously cannot keep running
back and forth between pits. Consequently, he has little choice but
to be present at his usual pit even when the trading activity there is
considerably reduced.

In contrast, if a trader is using an electronic system and finds that
activity in a particular futures contract is slackening, he can shift to
a different screen displaying the LOB for a different asset. Thus, for
relatively inactive contracts, electronic trading is clearly preferable.

In the emerging economies, where derivatives trading is often
characterized by low volumes, electronic systems are the preferred
modes of trading.

Even in the advanced economies, exchanges are increasingly
feeling the need to switch to electronic systems. In earlier years,
derivatives trading was characterized by high volumes in most
contracts, because such instruments provided innovative features
that were simply not available earlier. Consequently, although the
underlying assets were not necessarily sophisticated, traders were
still attracted to such derivative securities. However, as time has
passed, the financial instruments that are now emerging tend to
be highly specialized and are able to attract the attention only
of select professional clienteles. The same is true for derivatives
on such financial products. Consequently, derivatives on new
products are characterized by relatively lower volumes, thereby
encouraging established exchanges to switch over to screen based
systems of trading. Some exchanges like the CBOT and the Chicago
Mercantile Exchange (CME) continue to use both types of trading
platforms.
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Traditional exchanges have also faced declining volumes in re-
cent years due to enhanced competition from newly established
exchanges. Increasingly, this is providing an impetus to them to
embrace electronic systems. Electronic systems are also indispens-
able for cross-border trading, that is likely to increase steadily as the
economies of the world integrate. From an operational standpoint,
electronic systems can considerably reduce the probability of errors
in recording and reporting trades.

Exchanges which are switching over to an electronic trading plat-
form from an open-outcry system are finding that the operational
costs for these systems are lower. Screen based trading typically
requires less labour, skill, and time. Open-outcry systems entail
greater fixed costs due to the need to employ a greater number
of personnel. Overhead costs in terms of buildings and back-office
facilities also tend to be higher for these systems.

However, it is not as if the open-outcry system does not have any
advantages of its own. Sarkar and Tozzi (1998) argue that highly
active contracts are better traded on open-outcry systems. Traders
on such exchanges are more accomplished at executing large and
complex orders, with a minimal impact on prices.

Traders in oral-auction systems also have the advantage of being
able to get to know the trading behaviour of the competitors and
counterparties with whom they interact on a regular basis. For a
trader who is seeking to implement a particular trading strategy, this
kind of knowledge can be invaluable in predicting the response of
others. In contrast, in a faceless electronic system, the counterparties
remain unidentified.

Finally, in an open-outcry system, order revision is simpler because
a quote is valid only for an instant. However, on an electronic
system, a trader who seeks to modify or cancel an order issued
earlier, has to give explicit instructions and hope that the original
order does not get executed before it is cancelled.

Question 4.19  What are ticker symbols?
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A ticker symbol is a symbol that is used to identify a traded
security while disseminating information about it. Every exchange
has its own naming convention.

In the US, for futures contracts, the symbols consist of one or two
character codes that indicate the underlying asset, followed by a
number that indicates the expiration year, and a letter that indicates
the delivery month. For instance, on the CBOT, ZC is the symbol
for corn on the electronic trading platform. Thus a symbol like
ZC4U would indicate the September 2004 corn futures contract. U
is obviously the symbol for September. The symbols for the various
months of the year are as follows.

Symbols for the Various Expiration Months
Month Code
January F
February G
March H
April J
May K
June M
July N
August Q
September U
October A%
November X
December Z

On the NSE, the symbol for a futures contract consists of the
instrument type, followed by the symbol of the underlying security,
followed by the expiration date of the contract. The codes for the
instrument types are the following.
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Table Symbols for the Instrument Type
4.22
Instrument Symbol
Stock Futures FUTSTK
Nifty Index Futures FUTIDX
CNX IT Index FUTIDX
Interest Rate Derivatives FUTINT

Each underlying asset has its own symbol. Here are the symbols for
a few selected assets.*

Symbols for Selected Underlying Assets
Asset Symbol

S&P CNX Nifty Index NIFTY
CNX IT Index CNXIT
Notional 91 day T-bills NSETBI1D
Notional 10 year coupon bearing bonds NSE10Y06
Notional 10 year zero coupon bonds NSE10YZC
Associated Cement Co. Ltd. ACC
Bank of India BANKINDIA
WIPRO Ltd. WIPRO

Question 4.20  What are the trading hours on the major derivatives
exchanges?

4The symbols for all the stocks on which futures contracts are currently available, are listed
in Chapter 6.
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The trading hours on the NSE are from 09:55 a.m. till 15:30
p-m. Trading is entirely screen-based.

The CBOT offers an open-outcry platform as well as an electronic
platform for trading. The timings for the open auction trading vary
from commodity to commodity, as do the timings for electronic
trading. Here is a partial list of futures contracts and their trading
hours.

Trading Hours on the CBOT
Commodity Open Auction Electronic
Trading Hours Trading Hours
Corn 09:30 - 13:15 19:30 — 06:00
Wheat 09:30 - 13:15 19:32 - 06:00
30 year T-bonds 07:20 - 14:00 19:00 - 16:00
Dow Jones Index 07:20 - 15:15 19:15 - 07:00
Gold N/A 19:16 - 16:00
Silver N/A 19:16 - 16:00

The CME too offers both open-outcry based as well as electronic
trading. The timings for both the platforms vary across commodi-

ties. A partial list of futures contracts and their trading hours is shown
in Table 4.25.

Many exchanges schedule their trading activities so as to suit the
convenience of traders located in other parts of the globe. Both
the CBOT and the CME run trading sessions throughout the night
for the benefit of overseas traders. Within the US, the Pacific Stock
Exchange on the West Coast opens at 06:30 a.m. Pacific Time, while
the Chicago Stock Exchange opens at 08:30 a.m. Central Time. The
opening of these exchanges is scheduled so as to coincide with the
commencement of trading activities on the NYSE, which opens at
09:30 a.m. Eastern Time.
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Trading Hours on the CME
Commodity Open Auction Electronic
Trading Hours Trading Hours
Live Cattle 09:05 - 13:00 09:05 - 13:00
Canadian Dollars 07:20 - 14:00 17:00 - 16:00
NASDAQ-100 Index 08:30 - 15:15 15:30 - 08:15
Eurodollars 07:20 — 14:00 17:00 — 16:00
13 week T-bills 07:20 — 14:00 17:00 — 16:00
Test Your Concepts

1. In which of these cases is a buy order placed at a price that is
below the best price that is available in the market:
(a) Stop-loss order
(b) Limit order
(c) Market-if-touched order
(d) (b) and (c)

2. In which of these cases is a sell order placed at a price that is
below the best price that is available in the market:
(a) Stop-loss order
(b) Limit order
(c) Market-if-touched order
(d) (b)and (c)

3. Which of these orders will become a market order if triggered

off:

(a) Stop-loss orders
(b) Stop-limit orders
(c) Market-if-touched orders
(d) (a) and (c)

4. Which of these rules is self-enforcing in an open-outcry system:
(a) Price priority

(
(

b) Time priority
(c) Both (a) and (b)
d) Neither (a) nor (b)
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10.

If a market order enters the NSE system after trading has

commenced on a given day, and there is no limit order on

the other side, it will become:

(a) A stop-limit order with a trigger price equal to the last
traded price

(b) A stop-limit order with a limit price equal to the last traded
price

(c) A market-if-touched order with a trigger price equal to the
last traded price

(d) None of the above

A limit order that is executable on submission is called:
(a) A stop-limit order

a)
(b) A market-if-touched order
(c) An immediate or cancel order
(d) None of the above

A trader who has short sold an asset and is worried that the
price may abruptly move in an adverse direction, is likely to
place:

(a) A stop sell order

(b) A stop buy order

(c) A stop-limit buy order

(d) (b)or (c)

The limit price for a marketable limit buy order should be:
(a) Greater than or equal to the best available bid

(b) Less than or equal to the best available bid

(c) Less than or equal to the best available ask

(d) Greater than or equal to the best available ask

Which of these orders gives the trader control over the trade
price:

(a) Limit orders

(b) Stop-limit orders

(c) Stop-loss orders

(d) (a) and (b)

A ‘good today’ limit order is:
(a) A fill-or-kill order

(b) A good till cancelled order
(c) A day order

(d) None of the above

=
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Chapter 9

T'HE UNDERLYING FINANCIAL
ASSETS: KEY CONCEPTS

Question 5.1  Waat are equity shares?

Equity shares or shares of common stock of a company are
financial claims issued by the firm, conferring ownership rights on
the shareholders. Every shareholder is a part owner of the company
which hasissued the shares. A shareholder’s stake in the firm is equal
to the fraction of the total share capital of the firm to which he has
subscribed.

When a firm makes a profit, it will typically pay out a percentage of
it in the form of cash to its shareholders. This income that is received
from the firm is called a Dividend. It is not necessary that a firm that
desires to pay out dividends in a particular year should have earned
a profit in that financial year. Depending on the laws of the country,
a loss making company may declare dividends out of the profits
that it has accumulated from its operations in previous years, or
what are known as the Reserves and Surplus of the firm. In practice,
a firm will rarely pay out its entire profit for the year as dividends.
A part of the profits will be reinvested in the firm to meet future
requirements, and these are called Retained Earnings. The earnings



The McGraw-Hill companies

The Underlying Financial Assets: Key Concepts :: 163

that are retained in a particular year will manifest themselves as an
increase in the reserves and surplus account on the balance sheet of
the firm.

The rate of dividends is not fixed and nor is the payment of
dividends contractually guaranteed. That is, a shareholder cannot
demand a dividend as a matter of right. Dividends can, in principle,
fluctuate substantially from year to year, although firms generally
try to keep them at an acceptable level even in years of financial
hardship, so as to avoid sending unwanted distress signals to the
market.

Equity shares have no maturity date. Thus, they continue to be
in existence as long as the firm itself continues to be in existence.
Shareholders have voting rights and a say in the election of the
Board of Directors. If the firm were to declare bankruptcy, then the
shareholders would be entitled to the residual value of the assets
after the claims of all the other creditors have been settled.

Question 5.2 We hear of a term called the ex-dividend date. What
does it signify?

In the context of a dividend payment, there are four dates
that are important. The first is called the declaration date. 1t is
the date on which the decision to pay a dividend as well as its
amount is declared by the Directors of the company. The dividend
announcement will mention a second date called the record date.
Only those shareholders whose names appear on the record date in
the register of shareholders being maintained by the company, will
be eligible to receive the forthcoming dividend.

A third important date is called the ex-dividend date, and is specified
by the exchange on which the shares are traded. An investor who
purchases shares on or after the ex-dividend date, will not be
eligible to receive the forthcoming dividend. Quite obviously, the
ex-dividend date will be such that transactions prior to that date
will be reflected in the register of shareholders on the record date,
whereas transactions on or after that date will be reflected in the
books only after the record date. Thus, in order to help the share
registrar complete the administrative formalities, the ex-dividend
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date will be set a few days before the share transfer book is scheduled
to be closed.

For instance, on the NYSE, a T + 3 settlement cycle is followed.
That is, if a trade occurs on day T, then delivery of shares to the
buyer and payment of funds to the seller occurs on day 7 + 3.
Consequently, anyone who purchases shares two days before the
record date or later will not be able to ensure that he is the owner
of record as of that date. Hence, on the NYSE the ex-dividend date
for an issue is specified as two business days prior to the record date
announced by the firm.

Prior to the ex-dividend date, the share will be traded cum-dividend,
which implies that the buyer of the share will receive the coming
dividend. On the ex-dividend date the shares begin to trade ex-
dividend, which connotes that a potential buyer will no longer be
eligible to receive the dividend if he were to acquire the share.

On the ex-dividend date, the share ought, in theory, to decline by
the amount of the dividend. For instance, if the cum-dividend price
is Rs 50 per share, and the quantum of the dividend is Rs 2 per
share, then from a theoretical standpoint, the share should trade at
Rs 48 ex-dividend. In practice, the magnitude of the price decline
may not equal the size of the dividend, a phenomenon for which
various theories have been advanced.

Finally we have a date called the distribution date, which is the date
on which the dividends are actually paid or distributed.

Question 5.3  What is a Stock Dividend?

A Stock Dividend, or what is called a Bonus Share in India, is
a dividend that is distributed in the form of shares of stock rather
than in the form of cash. The issue of additional shares without
any monetary consideration entails the transfer of funds from the
reserves and surplus account to the share capital account. This is
known as the capitalization of reserves.

From a theoretical standpoint, bonus shares do not create any value
for an existing shareholder. For instance, assume that a shareholder
owns 500 shares of a firm which has issued a total of 500,000 shares.
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So this individual owns th of the firm. If the firm announces a

’

10% stock dividend', or one additional share for every ten existing
shares, it will have to issue 50,000 shares, of which this investor will
receive 50. Thus, after the issue of the additional shares, he will be

1
Oth of the total number of

in possession of 550 shares which is

shares issued by the firm, that is 550,060. His stake in the company
will therefore remain unaltered.

From the company’s point of view, the issue of additional shares
does not tantamount to any changes in its asset base or its earnings
capacity. Thus, the share price should theoretically decline after a
stock dividend is declared.

Let us go back to our illustration and assume that the share price
prior to the bonus issue was Rs 55 per share. The ex-bonus price,
P, should be such that

500,000 x 55 = 550,000 x P
= P =50

However, the ex-bonus price may not fall to its theoretically
predicted value. This is because the market may interpret the
bonus issue as a signal of enhanced future profitability from the
management. The rationale for this is that companies in general
desist from lowering their cash dividend payouts, unless they are
compelled to do so by extremely adverse circumstances. When a
bonus issue is declared, the number of shares outstanding will go
up. So in future, cash dividends will have to be paid on an increased
number of shares. If the dividend payout per share is not likely to
decline, then quite obviously the firm must be anticipating greater
profitability. If market participants were to interpret the bonus issue
in this manner, then the demand for the shares of the company
will rise. Consequently, although the ex-bonus price will in general
be lower than the cum-bonus price, it will be higher than what the
theoretical calculation would suggest.

Tn India the practice is to express the bonus share as a ratio. Thus, a 10% stock dividend
would be described as a 1:10 bonus issue.
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Sometimes, a company may declare a bonus issue prior to the
payment of a cash dividend. The impact on the share price may
be determined as follows.

Let us assume that the company which has 500,000 shares outstand-
ing and whose shares are being traded at Rs 55 each, announces a
cash dividend of Rs 2 per share and a bonus issue of 10%. Assume
that the cash dividend will also be paid on the additional shares that
are to be issued.

The cum-bonus cum-dividend price is obviously Rs 55. The market
value of 500,000 shares is therefore

500,000 x 55 = 27,500,000

The market value of 550,000 ex-bonus cum-dividend shares will
also be Rs 27,500,000 since the bonus issue by itself does not add any

value. Thus, the theoretical price of ex-bonus ex-dividend shares
will be

27,500,000 — 2 x 550,000
550,000

= Rs 48

Question 5.4  What are Stock Splits and Reverse Splits?

An n:m Stock Split means that n new shares will be issued to
the existing shareholders in lieu of m existing shares. For instance
a 11:10 split means that a holder of ten existing shares will receive
11 shares. Thus this stock split is exactly analogous to a 10% stock
dividend. However, as explained earlier, stock dividends entail the
capitalization of reserves, whereas stock splits do not. What happens
in such cases is that the par value of existing shares is reduced. Since
the number of shares will increase proportionately, the product of
the par value and the number of shares outstanding, which is nothing
but the issued share capital, will remain unchanged after the split.

The share price after a split will behave in the same way as it would
after an equivalent stock dividend. Take the case of our investor
who is holding 500 shares worth Rs 55 each. If the company were
to announce a 11:10 stock split, he will have 550 shares after the
split, with the theoretical value of each share being Rs 50.
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Companies generally go in for a split when their share prices
become too high, and it is felt that the scrip has become out of reach
for small and medium investors. What constitutes a high price is of
course subjective, but in practice, it is believed that most managers
have a feel for the popular price range for their stock. In other words,
they are believed to be aware of the price range within which their
stock should trade, if it is to attract adequate attention from investors.

A company which perceives its stock price to be too low can go
in for a reverse split. A very low stock price can lead to greater
transactions costs for traders wishing to take large positions in the
stock. Besides, very low share prices can lure uninformed traders
into taking long positions in anticipation of extra-ordinary profits.
For instance, if a share were to be trading at Re 1, a naive investor
may be tempted to buy it, with the hope that a mere one rupee rise
in the price would translate into a 100% return. This is known as
the Penny Stock Trap. Such investors fail to realize that a stock that
is trading at Re 1, is priced so low because this is probably what
it is worth, and that a gain of the magnitude of 100%, while not
impossible, is highly improbable.

The difference between an n:m split and an n:m reverse split is that
in the first case n will be greater than m whereas in the second case
it will be less. For instance, assume that the company announces a
9:10 reverse split instead of a 11:10 split. Thus a holder of 500 shares
would have 450 shares after the split. The post reverse split share
price would be

~ 500,000 x 55
450,000

= Rs 61.11

Question 5.5  What are preemptive rights?

The laws governing companies in various countries usually
require that existing shareholders be given preemptive rights to new
shares as and when they are issued.? That is, the new shares must
first be offered to the existing shareholders in order to enable them
to maintain their proportionate ownership in the company. From

%In this case we are talking about shares being issued for a monetary consideration.
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the company’s standpoint, such a rights issue represents a low-cost
alternative to the more common underwritten approach for issuing
shares to the general public.

Often, the rights issue is made at a price that is lower than the
prevailing market price of the share. If so, then the right acquires
a value of its own. The existing shareholders can in this case either
exercise their rights and acquire additional shares, or else sell the
rights to someone else.

What is the value of a right? Let us suppose that a company has
500,000 shares outstanding and that shareholders are entitled to
purchase one new share for every ten shares that are currently being
held. So in all, 50,000 shares will be issued. Let us assume that the
prevailing market price is Rs 50 per share, whereas the existing
shareholders are being given the right to acquire additional shares
at Rs 40 per share. The market value of the firm prior to the rights
issue is

500,000 x 50 = 25,000,000
The post-issue theoretical value of the firm will therefore be
25,000,000 + 50,000 x 40 = 27,000,000
The ex-rights price should therefore be

27,000,000
550,000

Considering the fact that the shareholder is getting a share worth
Rs 49.09 at Rs 40, the value of the right is Rs 9.09.

=49.09

Atfirst glance it may appear that the existing shareholders are losing,
since the ex-rights market price is Rs 49.09 which is lower than the
cum-rights price of Rs 50. However, it must be remembered that
the shareholders have been given the opportunity to buy new shares
at Rs 40, and that this opportunity makes up for the decline in the
share price. For instance, if we take the case of a person who owns
50 shares, the value of these shares prior to the issue of rights is
Rs 2,500. If he decides to exercise his rights, he can acquire five
additional shares by paying Rs 40 for each share. The value of his
shares after the issue is
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49.09 x 55 = 2,700 = 2,500 4+ 5 x 40
Thus, there is no dilution in terms of value.

If on the other hand, he decides not to exercise his rights, he can
renounce them in favour of another investor. In this case, the rights
can be sold for Rs 9.09 per share. The value of his position after
renouncing the rights will be

49.09 x 50 4+ 9.09 x 5 = 2,500

In practice, the ex-rights price may be higher than the theoretically
predicted value. This is because the rights issue may be perceived as
an information signal by investors. The very fact that the company
has chosen to issue additional shares may be construed as a signal
of enhanced future profitability. One reason could be that investors
believe that the new funds raised in this manner will be used for
initiating more profitable projects. Another reason could be that
considering the fact that in the medium term, cash dividends are
usually maintained at existing levels, the shareholders believe that
the issue of additional shares is an indicator of greater profitability
from the existing ventures of the firm. Both these factors could cause
the demand for shares to rise, as a consequence of which the decline
in the price will be less than what is theoretically being predicted.

Question 5.6 How are futures contracts adjusted for dividends,
bonus shares, stock splits/reverse splits, and rights issues?

We will examine the impact of each of the above corporate
actions on an existing futures position. At times, the procedures
adopted differ across exchanges. The illustrations given below
describe the procedures followed at international exchanges like
One Chicago, and at the NSE, in the case of dividends, bonus
shares, and stock splits/reverse splits. In the case of rights issues,
we have chosen to illustrate the procedure followed by the One
Chicago exchange.
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Dividends

On certain exchanges, a cash dividend will have no consequences
for a futures contract. The procedure followed by the NSE depends
upon the magnitude of the dividend as described below.

A dividend declaration will have consequences for a futures contract
written on the stock only if the dividend is perceived to be
extraordinary. An extraordinary dividend is defined as a dividend
in excess of 10% of the market value of the underlying asset. The
market price of the share used to determine whether or not a
dividend is extraordinary, is the closing price on the day previous
to the date on which the company declares the dividend after the
meeting of its Board of Directors. There could be cases in practice
where the dividend announcement is made after the close of the
market for that day. In such cases, the closing price of the share
on the declaration date is used for evaluating as to whether or
not a dividend is extraordinary. There could also be situations
where the rate of dividend suggested by the Board of Directors
is subsequently changed by the shareholders of the company at the
Annual General Meeting (AGM). If so, the exchange will consider
the rate of dividend communicated to it after the AGM has been
held. The relevant market price for the purpose of comparison will

be the closing price of the scrip on the day previous to the date of
the AGM.

For instance, let us assume that the Board of Directors declare
a dividend of 150% on a stock with a par value of Rs 10. So
the dividend per share is Rs 15. Assume that the share price of
the company at the close of trading on the previous day was
Rs 125. Rs 15 is 12% of the share price. So the dividend is clearly

extraordinary.

The adjustment to the futures contract will be made as follows. In
every case, be it an extraordinary dividend or any other relevant
corporate action, changes to the futures settlement price and the
contract size, will only be made at the end of the last day on which
the security is traded on a cum basis, that is cam-dividend or cum-
bonus etc., as the case may be.

In the case of a futures contract, whenever an extraordinary
dividend is declared, the previous day’s settlement price will be
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reduced by the amount of the dividend, when the contract is marked
to market on the ex-dividend date.

For instance, assume that the futures settlement price on the
ex-dividend date is Rs 135, while that on the previous day was
Rs 146. Let us assume that each contract is for 100 shares. For
the purpose of marking to market on the ex-dividend date, the
previous day’s settlement price will be taken as Rs 146-Rs 15 =
Rs 131. That is, the dividend will be subtracted from the settlement
price. Consequently, the profit for a trader who has a long position
in one contract will be

(Rs 135 — Rs 131) x 100 = Rs 400

There will be no adjustment made to the contract size.

Stock Dividends

Let us assume that a company declares a 40% stock dividend. This
means that for every five shares held by an investor, he will be
eligible for an additional two shares. The ratio of additional to
existing shares may be denoted as 2:5 or in general as A:B.

The adjustment factor in this case is which in this case is 1.4.

On the ex-bonus day, the contract size will be multiplied by the
adjustment factor. For instance, if the futures contracts on a stock
have a contract size of 1,000 shares, the post-adjustment contract
size will be 1,400 shares.

For the purpose of marking to market on the ex-bonus date,
the settlement price on the previous day will be divided by the
adjustment factor. For instance, let us assume that the futures
settlement price on the previous day was 133. If so, it will be adjusted

to —2° = 95,
°74

So if the settlement price on the ex-dividend date is Rs 100, the
profit from marking to market for an investor with a long position
in one contract would be

1400 x (100 — 95) = Rs 7,000
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Stock Splits/Reverse Splits

The adjustment for stock splits and reverse splits is analogous to the
system followed for a stock dividend. Assume that a firm undergoes

an A:B split or reverse split. The adjustment factor in this case is 7

For instance, if a stock undergoes a 3:5 reverse split, the adjustment
factor will be 0.60.

The contract size will be multiplied by this factor. And while
marking to market on the ex-date, the previous day’s settlement
price will be divided by this factor.

For instance, if the original contract size was 1,000 shares, it would
be adjusted to 600. Let us assume that the previous day’s settlement
price was 127.50 while the settlement price on the ex-date is 225.

127.5
Thus the adjusted settlement price will be 060 = 212.50.

The profit from marking to market for a person with a long futures
position will be

600 x (225 — 212.50) = Rs 7,500

Rights Issues

The procedure for a rights issue varies from exchange to exchange.
Let us examine the convention followed on One Chicago.

Let us assume that a company announces a preemptive rights issue
where an existing shareholder is entitled to two shares for every five
shares that he is holding. The right can be exercised at a price of
$40 per share. Assume that at the end of the day prior to the expiry
of the right, the share price is $42. Consequently it is profitable to
exercise the right. If the rights are exercised, the value of the share
will drop to

5x 42+ 2 x 40
7
which is a decline of $0.57. Consequently on the next day, while

marking to market, the settlement price for the previous day will be
reduced by $0.57. If the rights were not exercised on the previous

=41.43
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day, no adjustment would be made. In any case, no adjustment
would be made to the contract size.

Question 5.7  What is a stock index?

A stock index is a summary measure of the performance of
the market based on the prices, or the market capitalization, of a
predefined set of stocks. The index value is intended to serve as a
barometer of the performance of the stock market, or of a particular
segment of the stock market. Consequently, the stocks constituting
the index ought to be chosen so as to be representative of the market
or the market segment as the case may be.

Question 5.8 What is a price weighted index and how is it
computed?

A price weighted index is computed by considering only the
prices of the component stocks.

At the time of computation of the index, the current prices of all the
component stocks will be added up and divided by a number known
as the Divisor. On the base date, or the date on which the index is
being computed for the first time, the divisor can be set equal to
any arbitrary value. One sensible value is the number of stocks that
constitute the index. Subsequently, whenever there is a relevant
corporate action such a split/reverse split or a stock dividend, the
divisor will be adjusted as described later.

So if we are standing at the end of day ¢, and the closing price of the
ith stock on the day is P; ;, then the index level I, is given by

N

P,

I = :
! ZDiv,

i=1

where Div, is the applicable value of the divisor for the day, and N
is the number of stocks comprising the index.
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Numerical Illustration

Let us assume that we are standing on the base date of an index,
which has been defined to comprise five stocks. The starting value
of the divisor has been chosen to be 5.0. Let the closing prices of
these five stocks at the end of the day be as shown below.

Tgb1|e Prices of the Constituent Stocks on the Base Date

Stock Price
ACC 907
Bombay Dyeing 81
Colgate Palmolive 211
Escorts 68
Hindustan Lever 732
Total 1,999

1,999

The end of the day index value will therefore be = 399.80.

Let us suppose that at the end of the following day the prices of the
stocks are as follows.

Table Prices of the Constituent Stocks on the
5.2 Following Day
Stock Price
ACC 925
Bombay Dyeing 90
Colgate Palmolive 225
Escorts 75
Hindustan Lever 750
Total 2,065
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2,065

The value of the index on this day will be = 413, and we will

conclude that the market has moved up. In this case, it would be
the correct deduction for, as can be seen by comparing Tables 5.1
and 5.2, every stock has risen in value.

Question 5.9  When and how will the divisor be changed?

The divisor has to be adjusted if one or more of the following
events were to occur.

m A split or a reverse split in one of the constituent stocks
m A stock dividend on one of the constituent stocks

m A change of composition. That is, a replacement of an existing
stock(s) by a new stock(s).

We will illustrate the mechanics of adjustment by considering a
scenario where one of the constituent stocks undergoes a split.

Assume that ACC undergoes a 3:1 split at the end of the base date.
Let the prices of the constituent stocks at the end of the following
day be as follows.

Table Prices of the Constituent Stocks on the Following
5.3 Day, Assuming a Stock Split In ACC
Stock Price
ACC 308
Bombay Dyeing 90
Colgate Palmolive 225
Escorts 75
Hindustan Lever 750
Total 1,448

When we compare Table 5.3 with the previous table, we find that
all the other stocks have the same value as before, except for ACC
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1
whose value is approximately 3 rd of the value it would have had

in the absence of the split.

If we were to use a divisor of 5.0 under these circumstances, we

1,448

will get an index value of = 289.6. The conclusion would

then be that the market has crashed as compared to the base date.
However, this is clearly an erroneous deduction, for every stock
including ACC, has risen in value as compared to the base date.
The perceived decline in the index is entirely due to our failure to
take the split into account.

If the index has to continue to be an accurate barometer of the
market, then clearly an adjustment needs to be made. In practice we
would adjust the divisor as follows. First, we would list the theoretical
post-split values at the end of the day on which the split is declared.
The split will affect only the price of the stock whose shares have
been split. In this case, the theoretical post-split price of ACC will
be one-third of its pre-split value of Rs 907.

Tgkﬂe Theoretical Post-Split Stock Prices
Stock Price
ACC 302.33
Bombay Dyeing 81
Colgate Palmolive 211
Escorts 68
Hindustan Lever 732
Total 1,394.33

The new divisor, Divy, should be such that when the post-split index

level is computed using new divisor, the pre- and post-split index

1,394.
values for the base date are the same. That is, M should equal
LUN

399.80. The new divisor is therefore 3.4876. If we use this value of
the divisor to compute the index level on the following day, we
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1,448

3.4876
earlier observation that the market has risen.

will get a value of = 415.1852, which is consistent with our

We will continue to use the new divisor until another stock
undergoes a split or a reverse split, or until a firm declares a stock
dividend. The adjustment procedure for a stock dividend is identical
to that for a stock split since the two are mathematically equivalent.
So for instance, if a firm were to declare a stock dividend of 40%,
it would be equivalent to a 7:5 split, and consequently would be
treated as such.

Question 5.10  How will the divisor be adjusted if a price weighted

index undergoes a change in its composition ?

The adjustment procedure that will be followed if such an
event were to occur, is illustrated with the help of an example.

Let us assume that at the end of the day following the base date,
Escorts, which has a prevailing market price of Rs 75, is replaced
by Ranbaxy, which has a price of Rs 120. As computed earlier, the
index level prior to the change is 415.1852. The prices of the stocks
contained in the reconstituted index will be as shown below.

JELIS Prices of the Component Stocks of the
5.5 Reconstituted Index

Stock Price
ACC 308
Bombay Dyeing 90
Colgate Palmolive 225
Ranbaxy 120
Hindustan Lever 750
Total 1,493
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The new divisor, Divy, should be such that

1493 .
— = 415.1852 = Divy = 3.5960
1IVN

Question 5.11  Isittrue thata higher priced stock carries a greater
weight in a price weighted index than a lower priced stock? Why is this
considered undesirable?

Yes, it is true that higher priced stocks tend to have a greater
impact on price weighted indices than lower priced components of
the same indices. Let us take the following data for our five stock
index on a particular day. Assume that the divisor is 5.0.

T;b6|e Prices of the Constituent Stocks on a Given Day

Stock Price
ACC 900
Bombay Dyeing 90
Colgate Palmolive 200
Escorts 30
Hindustan Lever 700
Total 1,970

1,970

= 394.

The index level is

Consider two possible situations for the following day. In Case A,
ACC'’s price has gone up by 20%, whereas in Case B, Colgate’s
price has gone up by 20%.

In the first case, the index value is 430, representing an increase of
9.14% as compared to the previous day. In the second case, the index
value is 402, representing an increase of only 2.03% as compared
to the previous day. Clearly, a change of 20% in the price of ACC,
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Table Prices on the Following Day: Two Different
5.7 Scenarios
Case A Case B

Stock Price Price
ACC 1,080 900
Bombay Dyeing 90 90
Colgate Palmolive 200 240
Escorts 80 80
Hindustan Lever 700 700
Total 2,150 2,010

which is a high priced stock, has had a greater impact than a similar
change in the price of Colgate, which is priced considerably lower.

Finance theorists hold the view that the importance accorded to a
company ought to be based on its market capitalization and not its
share price, where market capitalization is defined as the share price
multiplied by the total number of shares outstanding. A model like
the Capital Asset Pricing Model is consistent with this viewpoint,
for it defines the Market Portfolio as a market capitalization weighted
portfolio of all assets. Thus, a price weighted index can in a sense
be regarded as a less than perfect barometer of the stock market.

Question 5.12  What is a value weighted index and how is it
computed in practice?

A value weighted index takes into consideration the market
capitalization of a component stock and not merely its price.

Let us assume that we are standing on day ¢ and let us denote the
starting or base date of the index by . We will use P;, and P;, to
denote the market prices of the ith stock on days ¢and brespectively,
and Q;, and Q;; to denote the number of shares outstanding on
those two days.

On the base date, the index can be assigned any value. Let us assume
that it was set equal to 100. The level of the index on day ¢is then
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defined as

1 (ZZN1 Pi,tQi,t) « 100

: M
DlV, Zi:l Pi,b Qi,b

Div, represents the value of the divisor on day ¢ The divisor is
assigned a value of 1.0 on the base date. Subsequently it will be
adjusted as and when required. However, the circumstances under
which it needs to be adjusted are different, as compared to the case of
the divisor that was used in connection with a price weighted index.
Also note that we have used Mto denote the number of component
stocks on the base date and Nto denote the number of component
stocks on day ¢ In practice, M need not equal N. That is, an index
may subsequently be modified to include more or less number of
stocks than it had on the base date.

Numerical Illustration

We will take the same five stocks as before and use the prices shown
in Table 5.8. The difference is that we will now also consider the
number of shares issued by each firm.

Tabl Prices, Number of Shares Outstanding, and Market
able Capitalization of the Components of a Value
5.8 Weighted Index on the Base Date
Stock Price(P)  # of Shares (Q) Market
Capitalization
ACC 907 1,000,000 907,000,000
Bombay Dyeing 81 500,000 40,500,000
Colgate Palmolive 211 700,000 147,700,000
Escorts 68 200,000 13,600,000
Hindustan Lever 732 1,500,000 1,098,000,000

The total market value is

5
Z P.0; = 2,206,800,000

i=1
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Let us assign the index a value of 100. The corresponding value for
the divisor is obviously 1.0.

Let us suppose that on the following day, the prices and number of
shares are as depicted in the following table.

Table Prices, Number of Shares Outstanding, and Market
Capitalization of the Components of a Value
5.9 Weighted Index on the Following Day
Stock Price(P)  # of Shares (Q) Market
Capitalization
ACC 925 1,000,000 925,000,000
Bombay Dyeing 90 500,000 45,000,000
Colgate Palmolive 225 700,000 157,500,000
Escorts 75 200,000 15,000,000
Hindustan Lever 750 1,500,000 1,125,000,000

The total market value is

5

Z P Q; = 2,267,500,000

i=1
The value of the index on this day is therefore

2,267,500,000
2,206,800,000

Our conclusion would therefore be that the market has moved up.

x 100 = 102.7506

Question 5.13  Does the divisor have to be adjusted in the event of
a split/reverse split or a stock dividend? Why or why not?

There is no need to adjust the divisor if one of the components
of the index were to undergo a split or a reverse split or if a firm
that is present in the index were to declare a stock dividend. This is
because, from a theoretical standpoint, such corporate actions will
not have any impact on the market capitalization of the firm.



The McGraw-Hill companies

182 :: Futures Markets

In the case of a stock split or a stock dividend the share price will
decline, whereas in the case of a reverse split the share price will
rise. However, in the first two cases the number of shares outstanding
will rise whereas in the last case it will decline. The changes in the
number of shares outstanding will always be such that there is no
impact on the market capitalization. We will now give an illustration
of this phenomenon.

Numerical Illustration

Assume that Hindustan Lever has a market price of 750, and that
the number of shares outstanding is 1,500,000. Assume that the firm

announces a 20% stock dividend. The share price will immediately

750 x 1,500,000
decline to X = Rs 625. As can be seen the market
1,800,000

capitalization before the stock dividend, which is

750 x 1,500,000 = 1,125,000,000
is the same as the market capitalization after the dividend, which is

625 x 1,800,000 = 1,125,000,000

Question 5.14  n the case of a value weighted index, what are the
circumstances under which the divisor has to be changed?

The divisor would have to be changed whenever there is a
change in the composition of the index. Let us assume that at the
end of day ¢, the prices and number of shares of the companies
constituting the index are as shown in Table 5.9. Assume that
Escorts with a price of 75 and number of shares outstanding equal
to 200,000, is replaced by Ranbaxy which has a price of Rs 120
and number of shares outstanding equal to 100,000. The market
capitalization of the component stocks after the change will be as
depicted in Table 5.10.

The total market capitalization after the change is 2,264,500,000.
The new divisor, Divy, should be such that
1 2,264,500,000

— X x 100 = 102.7506
Divy  2,206,800,000
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Market Capitalization of the Component Stocks

of the Reconstituted Index
Stock Price(P)  # of Shares (Q) Market

Capitalization

ACC 925 1,000,000 925,000,000
Bombay Dyeing 90 500,000 45,000,000
Colgate Palmolive 225 700,000 157,500,000
Ranbaxy 120 100,000 12,000,000
Hindustan Lever 750 1,500,000 1,125,000,000

= Divy = 0.9987

Question 5.15  In India, we hear about the base period capitaliza-
tion of an index being changed. What does this mean?

One of the ways of handling a change in the composition
of a value weighted index is by changing the divisor. This is the
approach taken in the US, in the case of a value weighted index
such as the Standard & Poor’s 500 index. In such cases the market
capitalization of the component stocks on the base date will always
stay frozen at its initial level. Subsequent changes in composition
will be handled by adjusting the divisor as demonstrated above.

In India, a different but equivalent approach is adopted in the case
of value weighted indices such as the Sensex and the Nifty. In the
case of a change in the composition of these indices, the divisor is
notrecalculated. Instead it is always maintained at the initial value of
1.0. The market capitalization on the base date is however changed
to reflect the change in the composition of the index.

Let us take the data depicted in Table 5.10. If we denote the modified
base period capitalization by B PCly, then it should be such that
2,264,500, 000
BPCy

x 100 = 102.7506

= BPCy = 2,203,880,075
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For all subsequent calculations, until there is another change in the
composition of the index, the new value will be used for the base
period capitalization.

Question 5.16 What is an equally weighted index, and how is it
computed?

An equally weighted index is yet another alternative for
tracking the performance of a market. Let us assume that we decide
to form an index consisting of Nstocks. In this case, like in the case
of a price weighted index, only the prices of the component stocks
are considered.

The value of the index on day ¢is defined as

1 N

P,
Il:It_lx_ :

N~ P
i=1

P,

The ratio of the prices, —— 5 may be expressed as (1 + r; ;) where
i,t—1

ri, is the arithmetic rate of return on the ith stock between day ¢

and day t — 1. Therefore

1 N N
NZ ‘tl §1+rlt

i=1

1 N
_1+N;rl’[_l+rt

where 7, is the arithmetic average of the returns on all the
component stocks between day # — 1 and day & Thus

Il == I[—l X (1 +7{)

Question 5.17  Iuwestors talk of holding portfolios that track or

mimic an index. How is this accomplished in practice?
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It is possible to hold a portfolio that imitates the behaviour
of a market index. The method of forming such a portfolio would
depend on the nature of the index that is being tracked.

To imitate an equally weighted index, one has to put an equal
fraction of his wealth in all the assets that constitute the index. So if
we start with a capital of Rs W, and the index consists of N stocks,

w
then we will have to invest an amount of m in each security.

In order to track a price weighted index one has to hold an identical
number of shares of each of the companies that are present in the
index.

Finally, forming a portfolio to track a value weighted index is the
most complex task. To imitate such an index, the fraction of our
wealth that is invested in each asset should equal the ratio of the
market capitalization of that particular asset to the total market
capitalization of all the assets that constitute the index.

Question 5.18 Oncea tracking portfolio is formed, will it continue
to track the index under all conditions? Are there circumstances that will
warrant adjustment or rebalancing of the portfolio?

In the case of every index, be it equally weighted, price
weighted, or value weighted, there will arise circumstances when
the tracking portfolio will have to be rebalanced.

Equally Weighted Portfolios

Equally weighted tracking portfolios need to be rebalanced very
frequently. For unless none of the component stocks undergoes a
change in price from one day to the next, an index that is equally
weighted on a particular day, will no longer be equally weighted
on the following day. We will now illustrate as to why an equally
weighted portfolio will require rebalancing with the sheer passage
of time.
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Assume that we have Rs 500,000 and decide to form an equally
weighted portfolio consisting of the following four stocks whose
prices are shown below.

Prices of the Stocks Constituting an Equally

Table Weighted Index at the Time of Formation of
5.1 the Portfolio
Stock Price
Alfa Laval 50
Atlas Copco 100
Sandvik 40
Sulzer 125

Since we have Rs 500,000, we will have to invest Rs 125,000 in
each stock. So we will buy 2,500 shares of Alfa Laval, 1,250 shares
of Atlas Copco, 3125 shares of Sandvik, and 1,000 shares of Sulzer.
If we assume that the index value is 100, our portfolio is worth 5,000
times the index.

On the next day, assume that the prices of the companies are as
follows.

Prices of the Stocks Constituting an Equally
Weighted Index on the Following Day

Stock Price
Alfa Laval 40
Atlas Copco 125
Sandvik 50
Sulzer 100

The amounts invested in the stocks will be Rs 100,000, Rs 156,250,
Rs 156,250, and Rs 100,000 respectively. The total portfolio value
will be Rs 512,500 of which 19.51% each will be in Alfa Laval and
Sulzer, and 30.49% each will be in Atlas Copco and Sandvik.
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Quite obviously the portfolio is no longer equally weighted. If we
have to reset the weights to 0.25 each, then we will have to rebalance
by selling part of our holdings in Atlas Copco and Sandvik, and
investing the proceeds in Alfa Laval and Sulzer.

The total value of the portfolio is Rs 512,500 which means that we
would need to have Rs 128,125 in each stock. For this, we would
need to buy 703.125 shares of Alfa Laval, and 281.25 shares of Sulzer.
We would need to sell 225 shares of Atlas Copco, and 562.50 shares
of Sandvik.

The inflow is 225 x 125 + 562.50 x 50 = Rs 56,250
The outflow is 703.125 x 40 + 281.25 x 100 = Rs 56,250

Thus, we can rebalance at zero net cost. It can be verified that the
amount invested in each company is Rs 128,125.

The new index level is 100 x (14 7,).
(—0.20 4 0.25 + 0.25 + —0.20)  0.10

4 4

Therefore the new value of the index is 102.50. The total value of the
portfolio is Rs 512,500 which is 5000 times the value of the index.
Hence the portfolio continues to mimic the index.

r,—

=0.025

Price Weighted Portfolios

A portfolio that is used to track a price weighted index has to
be rebalanced whenever there is a split or a reverse split, a stock
dividend, or a change in the index composition.

Consider a price weighted index consisting of the four stocks
depicted in Table 5.11. Assume that the divisor is equal to 4.0 which
would mean that the index level is
50 + 100 + 40 + 125
4.0

= 78.75

Assume that we form a tracking portfolio by buying 1,000 shares of
each of these companies. The value of our tracking portfolio will be

1,000 x (50 + 100 + 40 + 125) = Rs 315,000 = 4,000 x 78.75

Thus our portfolio is worth 4,000 times the index.
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Now assume that Atlas Copco undergoes a 2:1 split, which means
that its post-split theoretical value will be Rs 50. The new divisor,
Divy, should be such that

50 + 50 + 40 + 125

= T78.75
DiVN

= Divy = 3.3651

In order to ensure that our portfolio continues to mimic the index,
we need to rebalance in such a way that our portfolio value remains
unchanged. Let us denote the number of shares of each stock held
before the split by N,, and the number of shares required after the
split by Ny. If the value of our portfolio is to remain unchanged, it
should be the case that

Ny x Div, x I; = Ny x Divy x I;

Divy
In our example, the number of shares of each stock required after
the split is
1,000 x 4.0
3.3651

Assuming that fractional shares can be bought and sold, we will
have to buy 188.672 shares of Alfa Laval, Sandvik, and Sulzer, and
sell 811.328 shares of Atlas Copco.

The inflow is 811.328 x 50 = Rs 40,566.40
The outflow is 188.672 x (50 4 40 + 125) = Rs 40,564.48

=1,188.672

Once again, if we ignore transactions costs, we can rebalance at
zero net cost. The difference between the inflow and the outflow is
entirely due to rounding errors.

Value Weighted Portfolios

Assume that there is a value weighted index consisting of 5 stocks,
whose prices and number of shares outstanding are as follows.

3Remember that we would have 2000 shares of Atlas Copco after the split.
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—galil?)e Components of a Value Weighted Index
Stock Price(P)  # of Shares (Q) Market
Capitalization
MRF 20 100,000 2,000,000
JK. Tyres 40 50,000 2,000,000
Apollo Tyres 50 100,000 5,000,000
Vikrant Tyres 10 100,000 1,000,000

The total market capitalization is Rs 10,000,000. Assume that the
base period market capitalization is Rs 16,000,000 and that the
current divisor is 1. The index level is therefore 62.50.

Take the case of a person with a capital of Rs 200,000, who wants
to create a portfolio to track the index. In order for his portfolio to
mimic the index, he must have

2,000,000
——————— % 200,000 = Rs 40,000 in MRF stock,
10,000,000
2,000,000
——————— % 200,000 = Rs 40,000 in J.K. Tyres stock,
10,000,000
5,000,000
—————— % 200,000 = Rs 100,000 in Apollo Tyres stock,
10,000,000
1,000,000 R
——————— % 200,000 = Rs 20,000 in Vikrant Tyres stock.
10,000,000

Consequently, he must buy 2,000 shares of MRF, 1,000 shares of
J-K. Tyres, 2,000 shares of Apollo Tyres and 2,000 shares of Vikrant
Tyres. In general, the number of shares of the ith stock is given by

o 9
> PO;
where W is the initial wealth. The total portfolio value in this case
is 3,200 times the index value of 62.50.

w

Now assume that Vikrant Tyres is replaced by Ceat, which has a
share price of Rs 35 and has 100,000 shares outstanding. The total
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market capitalization of the four components of the index will now

be Rs 12,500,000. The divisor will have to be adjusted in such a way
that the index level remains unchanged. That is

1 " 12,500,000

Divy 16,000,000

x 100 = 62.50

= Divy =1.25

In order for the portfolio to remain value weighted, the investor
must have

2,000,000
————— x 200,000 = Rs 32,000 in MRF stock,
12,500,000
2,000, 000 .
—————— % 200,000 = Rs 32,000 in J.K. Tyres stock,
12,500,000
5,000,000
————— % 200,000 = Rs 80,000 in Apollo Tyres stock,
12,500,000
3,500,000
———— x 200,000 = Rs 56, 000 in Ceat stock.
12,500,000

Thus, the investor requires 1,600 shares of MRF, 800 shares of ].K.,
1,600 shares of Apollo and 1,600 shares of Ceat. This means that he
will have to sell 400 shares of MRF, 200 shares of ].K., 400 shares of
Apollo and 2,000 shares of Vikrant. He will also have to buy 1,600
shares of Ceat.*

The inflow =400 x 20 4 200 x 40 + 400 x 50 4 2000 x 10 =
Rs 56,000.

The outflow = 1,600 x 35 = Rs 56,000. Thus, if we ignore trans-
actions costs, then once again we can rebalance at zero net cost. The
portfolio value after rebalancing will be Rs 200,000 which is 3,200
times the index level of 62.50.

OQuestion 5.19 Which are the Jamous stock indices in world
Sfinancial markets, and how are they computed?

*The number of shares of the ith stock, is once again given by
Qi

S PO x W.
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The most famous index is undoubtedly the Dow Jones
Industrial Average (DJIA), popularly known as the Dow. Itis a price
weighted average of 30 stocks. The list of constituent stocks as of
February 17, 2005 is as follows.

abl
-g ?48 Constituents of the Dow Jones Industrial Average
3M Alcoa American Express
American International Boeing Caterpillar
Group
Citigroup Coca-Cola E.I. DuPont de
Nemours
Exxon Mobil General Electric  General Motors
Hewlett-Packard Home Depot Honeywell
International
Intel IBM J.P. Morgan Chase
Johnson & Johnson McDonald ’s Merck
Microsoft Pfizer Philip Morris
Procter & Gamble SBC United
Communications Technologies
Verizon Wal-Mart Stores ~ Walt Disney
Communications

The Nikkei Index, which is a barometer of the Japanese stock
market, is also price weighted and includes 225 large Japanese
companies.

The Nifty and the Sensex are both value weighted indices. The Nifty
consists of 50 stocks while the Sensex consist of 30. In the US, the
Standard & Poor’s 500 Index (S&P500) and the Nasdaq 100 index
are both value weighted.



The McGraw-Hill Companies

192 :: Futures Markets

Constituents of the Nifty as on 04-05-2005

ABB ACC Bajaj Auto
BHEL BPCL Bharti Televentures
Cipla Colgate Palmolive Dabur

Dr. Reddy’s Lab. GAIL Glaxo

Smithkline Pharma

Grasim Gujarat Ambuja HDFC Bank
HCL Technologies Hero Honda Motors HINDALCO
Hindustan Lever HPCL HDFC
ITC ICICI Bank IPCL

Infosys Technologies  L&T MTNL

Mahindra & Mahindra Maruti Udyog NALCO

ONGC Oriental Bank of Punjab National

Com. Bank

Ranbaxy Lab. Reliance Energy Reliance Industries
Satyam Computer Shipping Corp. SBI

Services

SAIL Sun Pharma. Tata Chemicals
Tata Motors TCS TISCO
Tata Power Tata Tea VSNL
WIPRO Zee Telefilms

Question 5.20  What is the meaning of the term beta, and how is
the beta of a stock measured?

The return from a stock is obviously risky. The sources of risk
inherent in stock returns may broadly be classified as firm-specific
or idiosyncratic on one hand, and market-wide or economy-wide
on the other. The terms unsystematic and systematic risk are also
used to describe the two sources of risk respectively.
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Constituents of the Sensex as on 04-05-2005
ACC Bajaj Auto Bharti Televentures
BHEL Cipla Dr. Reddy’s Lab
Grasim Gujarat Ambuja Cements HDFC
HDFC Bank Hero Honda Motors HINDALCO
Hindustan Lever HPCL ITC
ICICI Bank Infosys Technologies L&T
Maruti Udyog ~ ONGC Ranbaxy Lab.
Reliance Energy Reliance Industries Satyam Computers
SBI Tata Motors Tata Power
TISCO WIPRO Zee Telefilms

A rational investor will not choose to hold a risky asset in isolation,
for all of us are well aware of the adage, ‘do not put all your eggs in
one basket’. Consequently, sensible investors choose to hold what are
called well-diversified portfolios of risky securities. In the process,
the firm-specific risks of the component stocks get diversified away.
If an individual by the course of his actions is able to ensure that he
is no longer exposed to risk of a particular kind, he should obviously
not receive any compensation for bearing it. Consequently, finance
models postulate that idiosyncratic risk is not priced, or in other
words does not yield any return for the stock holder.

However, no matter how well-diversified a portfolio may be, across
assets, across industries, and these days even across countries, there
will be a level beyond which the risk cannot further be reduced.
This is termed as market or systematic risk. If exposure to such risk
is inevitable, it is obvious that such risk must be priced. Beta is a
measure of this risk. The beta of a stock is given by

B Cov(ri, rm)
p= Var(r,,)

where r; is the rate of return on asset ‘i’, r,, is the rate of return on
the market portfolio, which is a value weighted portfolio of all assets,
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‘Cov’ stands for Covariance, and ‘Var’ stands for the Variance. This
result was deduced in the process of development of a model called
the Capital Asset Pricing Model (CAPM).

In practice, in order to measure the beta of a stock, the vector of
rates of return on the stock has to be regressed on the vector of the
rates of return on a large well-diversified portfolio, like the S& P 500,
which is designated as the market portfolio. The slope coefficient
from the regression is a measure of the beta of the stock.

Question 5.21  What are debt securities, and why are they impor-
tant?

A debt security is a financial claim issued by a borrower to a
lender of funds. Unlike an equity share, a debt security does not
confer ownership rights on the holder of the instrument. These
securities are merely IOUs, that represent a promise to pay interest
on the principal amount at periodic intervals, and to repay the
principal itself at a prespecified maturity date.

With the exception of perpetual debt securities which in practice are
not common, most debt instruments, unlike equity shares, have a
finite life span. Also, the interest payments that are promised at the
outset to the lenders, represent contractual obligations on the part
of the borrowers. The borrowers are thus required to meet these
obligations irrespective of the performance of their firm in a given
financial year.

The interest claims of debt holders have to be settled before any
residual profits can be distributed by way of dividends to the
shareholders. Also, in the event of bankruptcy or liquidation, the
proceeds from the sale of assets of the firm must first be used to settle
all outstanding interest and principal. Only the residual amount if
any can be distributed among the shareholders.

In terms of value, debt securities represent the largest percentage
of the total outstanding securities in the global financial markets at
any point in time.

Companies routinely issue debt instruments to finance their long-
term investments. As discussed earlier, debt securities allow the
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equity shareholders to obtain financial leverage. They also offer a tax
shield to the issuing firm, since unlike the dividends on equity, the
interest on debt is tax deductible. This facility reduces the effective
cost of debt and therefore the overall cost of capital for the issuing
corporation, as the following example will illustrate.

Numerical Ilustration

Consider two firms, A and B, both of whom have reported an
operating profit of Rs 100,000 in a financial year. Firm A is entirely
equity financed, whereas Firm B has issued debt securities with a
principal of Rs 500,000 carrying interest at the rate of 5% per annum.
The applicable tax rate is 30%. Let us analyze the profits to which
the shareholders are effectively entitled.

[llustration of a Tax Shield
Item Firm A Firm B
Operating Profit 100,000 100,000
Less Interest 0 (25,000)
Profit Before Tax 100,000 75,000
Tax 30% (30,000) (22,500)
Profit After Tax 70,000 52,500

In terms of the profit after tax, the shareholders of Firm B are entitled
to Rs 17,500 less than the shareholders of Firm A, even though
the second firm has paid out Rs 25,000 by way of interest. This is
because since the interest is tax deductible, the firm has saved 30%
of Rs 25,000 or Rs 7,500, by way of taxes. Thus, it has effectively
paid only Rs 17,500 by way of interest. The effective rate of interest
is therefore

17,500

500,000
The effective cost of debt is therefore less than the stated cost. If

we denote the stated interest rate by 7, and the tax rate by 7, the
effective interest rate can be written as /(1 — 7).

=0.035 = 3.5%
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Debt is important for corporations in both the public as well
as private sectors of an economy. However, debt is absolutely
indispensable for central (federal), state, and local (municipal)
governments, in order to finance their development activities. This
is because such entities obviously cannot issue equity shares.

Question 5.22  What is the difference between money market
instruments and capital market instruments?

Let us first define the money market. The money market is
a trading arena for securities with a time to maturity of one year or
less at the time of issue. By definition, all money market instruments
are debt securities, since equity shares have no maturity date.

The capital market on the other hand, is a market where assets with
a time to maturity of greater than one year at the time of issue are
traded. All equity shares are capital market assets. Long term debt
securities are also capital market assets.

In terms of their contribution to the free market system, the two
markets perform fundamentally different roles.

A money market provides economic units with the means for
adjusting temporary imbalances in liquidity. This is because, for a
business organization, it will rarely be the case that cash inflows
and cash outflows are perfectly matched at any point in time.
Consequently, most firms will either have a cash surplus which they
will seek to invest profitably for a short duration, or a cash deficit
which would have to be financed over a short period.

A capital market on the other hand performs a very different
economic function. Its purpose is to channelize funds from people
who wish to save, to those who wish to invest in productive assets
for the purpose of generating income in the future.

Medium- to long-term debt securities which trade in the capital
market are known as nofes, bonds, or debentures. The words bonds
and debentures are often used interchangeably, particularly in the
Indian context. In the US, the word debenture connotes an unsecured
debt instrument, or a security for which the issuing firm has not
pledged any assets as collateral.
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Question 5.23  What is the difference between a Treasury Bond, a
Treasury Note, and a Treasury Bill?

In the US, these terms are used to distinguish between
different types of securities issued by the Treasury.

The term Treasury Bond or T-bond refers to a debt instrument with
an original time to maturity in excess of ten years. Treasury Notes
or T-notes are similar to T-bonds, except that their terms to maturity
at the time of issue are between one to ten years. Unlike T-bonds
and T-notes which are capital market instruments, Treasury Bills or
T-bills are money market instruments, and have maturities of either
three, six, or 12 months at the time of issue.

The nomenclature for Treasury securities can vary across countries.
For instance, the term T-note in Australia is used to refer to a money
market security that corresponds to a T-bill in the US.

In India, the Reserve Bank of India currently issues T-bills with 91
days and 364 days to maturity.

Question 5.24  What do we mean by coupon paying bonds?

A conventional bond, referred to as a Plain Vanilla Bond, pays
interest periodically, usually every six months.” The interest rate
expressed as a percentage of the principal amount or what is called
the face value of the bond, is called the coupon rate. The amount of
the coupon can then be calculated as the coupon rate multiplied by
the face value. For instance, if a bond has a face value of Rs 1,000
and pays a coupon of 10% per annum on a semi-annual basis, then
the quantum of the half-yearly coupon will be

0.10
5 x 1,000 = Rs 50

Question 5.25  What are zero coupon bonds?

5For every security, the most basic form or version of it is referred to as the Plain Vanilla
version.
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A zero coupon bond does not pay any interest. So, how does
the lender benefit by subscribing to such a bond? The answer is
simple. In the case of a coupon paying bond, the lender who buys
the bond at the time of issue, will pay the face value to the borrower.
In return, the borrower will pay coupons at regular intervals, and
will return the face value at the end. On the other hand, in the case
of a zero coupon bond, the price paid at the outset by the lender to
acquire the bond will be less than the face value. Subsequently, he
will not receive any payments by way of interest, but will receive
the face value at maturity. The difference between the face value
and the original issue price, therefore represents the interest.

In the US, T-bonds and T-notes are coupon bearing instruments,
whereas T-bills are zero coupon securities.

Question 5.26 How is a bond valued?

A Plain Vanilla bond entitles its holder to a series of cash
flows. Every six months the bond holder will receive a cash flow
equal to the semi-annual coupon. Finally at maturity, he will receive
the coupon for the last semi-annual period plus the face value.

In order to value this bond, we need to value this stream of cash
flows. However, cash flows arising at different points in time cannot
simply be added up. The principle of Time Value of Money states that
arupee to be received in the future is worth less than a rupee today,
or equivalently a rupee received today is worth more than a rupee
to be received in the future. This is because a rupee in hand can
always be invested so as to yield more than a rupee in the future.
Thus, the future cash flows have to be discounted at the required
interest rate in order to derive their Present Value.

The series of semi-annual coupon payments constitutes what is
called an Annuity. An annuity is defined as a series of identical cash
flows occurring at equally spaced intervals of time, with the first
cash flow occurring one period from now. For an N period annuity
paying Re 1 per period, a required interest rate, or what is called
a discount rate, of r%, would imply that the current or the Present
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Value of the annuity is

1 1
r e
where PVIFA stands for Present Value Interest Factor Annuity.

Similarly, the present value of a single cash flow of Re 1 arising after
N periods, can be calculated as

1
1+
where PVIF stands for Present Value Interest Factor.

= PVIF(r, N)

Now consider a bond that pays a coupon of Rs C per annum on a
semi-annual basis. Let the number of coupon periods remaining in
the life of the bond be N, and assume that the next coupon is due
exactly one period from now. Let M represent the principal value
or face value of the bond.

The coupon stream is obviously an annuity and each cash flow is
C
Rs 7 The present value, using a discount rate of %% per period is
1
¢ PVIFA(X,N) B PP
2 2 y N\
(1+3)

The face value which is due at expiration is a one time cash flow.
Its present value is

M x PVIF (3. N) = @
Thus the value of the bond is given by
o, 1 LM
- N N
L)) ()

When a bond is issued, the company will set the coupon rate in
such a way that it is almost equal to the discount rate required by
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investors. Consequently, the value of the bond at the outset will be
equal to its principal or face value, and the lenders will pay the face
value to acquire the bond from the issuing company. A bond whose
price equals its face value is said to trade at par.

Subsequently, in the case of a plain vanilla bond, the coupon rate
will remain unchanged, which means that the cash flows emanating
from the bond will not vary with changes in the market conditions.
However, the discount rate used by investors will vary across time. If
market conditions were to cause the discount rate to rise, discounting
a fixed stream of cash flows at a higher rate would result in a lower
present value or price.

The logic is as follows. If a buyer of a security is entitled to a fixed
income stream from it, the only way that he can extract a greater
rate of return from it, is by paying a lower price for it at the outset.
A bond whose price is lower than its face value is said to trade at a
Discount.

On the other hand, if the discount rate were to decline, the value of
the bond will exceed its face value. Such bonds are said to be selling
at a Premium. The rationale is that an investor who is prepared to
accept a lower rate of return from a fixed stream of cash flows will
bid up the price of the bond until the actual rate of return from it is
equal to his required rate.

The relationship between the discount rate or the required yield,
denoted by y, and the annual coupon rate, denoted by ¢, therefore
determines whether a bond will sell at par, below par, or above par.
The relationship can be summarized as follows.

c=y = P = M= ParBond
c<y = P < M = Discount Bond

¢c>y = P > M= Premium Bond

What about zero coupon bonds? A zero coupon bond is very simple
to value because it gives rise to only a single cash flow, which is equal
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to its face value. Thus

p—_ M — =M x PVIF(%,N)

o)

for a bond maturing after N semi-annual periods. Hence a zero
coupon bond will always sell at a discount from its face value.

Numerical Ilustration

Reliance has issued bonds with a face value of Rs 1,000 maturing
after ten years. The bond pays a coupon of 8% per annum on a semi-
annual basis. The required yield in the market is 10% per annum.
What should be the fair price of the bond?

Ten years is equivalent to 20 semi-annual periods. The semi-annual

. 0.08
coupon is 5 x 1,000 = 40.

P = 40 PVIFA(5,20) + 1,000 PVIF(5,20)
= 498.4884 + 376.8805 = Rs 875.3779

What would be the price of a ten year zero coupon bond with a face
value of Rs 1,000 if the required yield is 10% per annum?

P = 1,000 PVIF(5,20) = Rs 376.8895

Notice that we have discounted the cash flow from the zero coupon
bond using 5% for 20 periods and not 10% for ten periods. This
is because in practice, we often like to compare zero coupon
bonds with coupon paying bonds, and such comparisons will be
meaningful only if the discounting method is common across
securities.

Question 5.27  What is the meaning of the term Yield to Maturity?

The Yield to Maturity (YTM) of a bond is the discount rate
that makes the present value of the cash flows from the bond equal
to its price. The relationship between the price of a bond and its
yield is a chicken and egg story. That is, we cannot say which one
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comes first. If an investor has a required yield in mind while buying
a bond, he can quote a corresponding price. If the price at which
the bond is offered by a counter-party is equal to or less than what
he is prepared to pay, then he will obviously buy the bond. Once
he has acquired the bond at a particular price, he can work out the
corresponding yield that he will be getting.

The YTM corresponds to the concept of an Internal Rate of Re-
turn (IRR) that a student studies in Capital Budgeting. If we view the
bond as an investment where the price is equal to the initial outflow,
and the coupons and face value repayment represent the subsequent
inflows, then the YIM is the discount rate that will lead to a Net
Present Value of zero, or in other words is the IRR. It contains an
implicit assumption which is analogous to the assumption contained
in an IRR calculation. Namely, that the holder of the bond will
continue to hold it until maturity, and that he will reinvest every

intermediate cash flow from the time of its receipt until the maturity
of the bond, at the YTM itself.

Question 5.28 What are spot rates of interest?

The spot rate of interest for a particular time period is
the discount rate that is applicable for a zero coupon instrument
maturing at the end of the period.

For instance, assume that the price of a six month zero coupon bond
with a face value of Rs 1,000 is Rs 961.54. If we consider six months
to be equivalent to one period, then the one period spot rate is given
by

1,000
961.54 = ——— = 51 = 0.04 = 4%

(1 -+ S1)

Similarly, if a one year or a two period zero coupon bond has a
price of Rs 873.44, then the two period spot rate is given by
1,000

873.44 = G = 2 = 0.07=7%
(1 —|—S2)



The McGrawHill Companies

The Underlying Financial Assets: Key Concepts :: 203

Question 5.29  What is the relationship between the YTM of a
bond and the spot rates of interest?

A plain vanilla bond consists of a series of cash flows arising at
six monthly intervals. Thus, such a bond is equivalent to a portfolio
of zero coupon bonds, where each cash flow represents the face
value of a zero coupon bond maturing at that particular instant.

The correct way to price a bond is by discounting each cash flow at
the spot rate for the corresponding period.

Let us take the case of a bond with a face value of Rs 1,000 and one

year to maturity. Assume that it pays a coupon of 7% per annum on

a semi-annual basis. Using the spot rates derived in the answer to

the previous question, we can calculate the price of the bond to be
35 1,035

P = + — Rs 937.66
(1.04) =~ (1.07)°

The YTM of this bond is given by

35 1,035

937.66 = o~ + 3
(1 + 5) (14 5)

N % — 0.069454 = 6.9454%

The YTM is therefore a complex average of the spot rates. The
problem with the yield to maturity is that it is a function of the
coupon rate, for bonds with identical terms to maturity but with
different coupons.

For instance let us take a 12% coupon bond with a face value of
Rs 1,000 and one year to maturity. Its price is given by
60 1,060

P = + = Rs 983.54
(1.04) (1,07)2

The yield to maturity of this bond is given by
60 1,060

(9 ()

983.54 =
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N % — 0.069092 = 6.9092%

Why is there a difference in the yields to maturity of the two bonds?
After all they both have one year to maturity.

Let us take the 7% bond first. It has
35
(1.04)
937.66
of its value tied up in one-period money and the balance 96.4109%
tied up in two-period money.

= 0.035891 = 3.5891%

However, in the case of the 12% bond

60
(104)
983.54
of its value is tied up in one-period money whereas the balance

94.1342% is tied up in two-period money.

= 0.058658 = 5.8658%

The one-period spot rate is less than the two-period spot rate, which
implies that one-period money is cheaper than two-period money.
Since the second bond has a greater percentage of its value tied up
in one-period moneys, its yield to maturity is less.

This is a manifestation of the coupon effect. In other words, the YTM
is a complex average of spot rates. Thus, when comparisons are
sought to be made among bonds with the same time to maturity,

the YTM will tend to vary depending upon the coupon rate of the
bond.

Question 5.30 Do the terms Yield Curve and Term Structure of
Interest Rates differ in their meaning?

Technically speaking, the term Yield Curve is a graph
depicting the relationship between the YTM, which is plotted
along the Y-axis, and the Time to Maturity, which is plotted along
the X-axis. For the purpose of constructing the Yield Curve it is
imperative that the bonds being compared belong to the same credit
risk class.
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The expression Term Structure of Interest Rates on the other hand,
refers to a graph depicting the relationship between spot rates of
interest as shown along the Y-axis, and the corresponding Time to
Maturity, which is plotted along the X-axis. Once again, to facilitate
meaningful inferences, the data used to construct the graph should
be applicable to bonds of the same risk class.

For obvious reasons, the term structure of interest rates is also
referred to as the zero coupon yield curve.

Question 5.31  What is the meaning of the term bootstrapping?

In practice, we are unlikely to have data for the prices of zero
coupon bonds that are maturing at regularly spaced intervals of time.
Bootstrapping is a technique for determining the term structure of
interest rates, from the price data for a series of coupon paying
bonds, and it works as follows.

Assume that we have the following data for four bonds, each of
which matures at the end of the stated period of time. For ease of
exposition, we will also assume that the bonds pay coupons on an
annual basis.

Inputs for Determining the Zero Coupon
Yield Curve

Time to Maturity = Price in Dollars Coupon
One Year 1,000 6%
Two Years 975 8%
Three Years 950 9%
Four Years 925 10%

The one year spot rate is obviously 6%. Using this information, the
two year spot rate can be determined as follows.

80 . 1080
(L06)  (1+s,)

975 =
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= 8§y = 957%

Similarly, the three year spot rate can be determined as follows.
90 90 1090
+

950 = +
(1.06)  (1.0957)* (1 + s3)°

= 53 = 11.32%
And finally, using the same logic

100 100 100 1,100
925 = + 7 T 5 T 1
) (1.0957)°  (1.1132)° (1 +sy)

(1.06

= 5y = 12.99%

This technique for determining a vector of spot rates from a price
vector for coupon paying bonds, is known as bootstrapping.

Question 532 I practice, what are the difficulties associated with
bootstrapping?

In the above example we used the prices of four bonds,
maturing after one, two, three, and four years respectively. In some
cases there may be several bonds of the same risk class, maturing at
a given point in time. Usually each will have its own coupon. While
estimating spot rates for a given maturity, obviously one factor is
the coupon rates of the bonds being used. When two bonds with
the same maturity date but with different coupons are compared, it
can be seen that the low coupon bond will pay a higher percentage
of its cash flows, in present value terms, at later points in time as
compared to the bond paying a higher coupon. While estimating
the term structure using bootstrapping, another major issue is that a
bond may not exist, or else it may not actively trade, for a particular
maturity. It is also not necessary that we will always have access to a
set of bonds whose maturity dates are conveniently spaced exactly
one period apart.

Finally, all traded bonds may not be plain vanilla in nature. The
US Treasury has issued bonds which can be recalled after a point
in time. This too has implications for the bootstrapping procedure.
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Ouestion 5.33  What are callable bonds?

A callable bond is a bond that permits the issuer to recall it
from the market prior to its term to maturity. In other words, itis a
bond with an embedded call option that is provided to the issuer.

When is this option likely to be exercised? In a situation where
interest rates are declining, it could make sense for an issuer to
call back his existing high cost debt and issue fresh bonds with a
lower coupon rate. However, this is precisely the scenario in which
a bond holder would be reluctant to part with the debt instrument.
Thus, not only do callable bonds induce uncertainty in cash flow
for lenders, they also lead to situations where the lenders are forced
to part with the bonds despite the fact that it is not in their interest
to do so. Thus, such call provisions work in favour of the borrowers
and against the lenders. As a consequence such bonds tend to trade
at higher yields as compared to plain vanilla bonds.

Question 5.34  What is meant by the terms Coupon Yield Curve
and what is a Par Bond Yield Curve?

One of the problems with bootstrapping is that in practice we
receive data in the form of prices of bonds with different coupons.
One way of getting over this problem related to estimation is by
using data for those bonds which have the same coupon. The Yield
Curve that is so obtained is called the Coupon Yield Curve.

The Par Bond Yield Curve on the other hand, is an estimate of the
yield curve obtained from using data for bonds which have different
coupons, but all of which trade at par. In this case, the coupon for
each of these bonds is nothing but its YTM. As before, the method
of bootstrapping can then be applied to such a data set in order to
derive the vector of spot rates. Here is a numerical illustration of
this procedure using the data in Table 5.19.

The one year spot rate is obviously 6%. Using this information, the
two year spot rate can be determined as follows.

80 n 1080
(1.06) (1 +s,)°

1,000 =
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The Par-Bond Approach to Bootstrapping

Time to Maturity = Price in dollars YTM = Coupon
One Year 1,000 6%
Two Years 1,000 8%
Three Years 1,000 9%
Four Years 1,000 10%
= 59 = 8.08%

Similarly the three year spot rate can be determined as follows.
90 N 90 N 1090
(1.06)  (1.0808)* (14 s3)°

1,000 =

= §3 = 916%
And finally, using the same logic

100 100 100 1,100
1,000 = - 5 + 5+ <
) (1.0808)°  (1.0916)° (1 + s4)

(1.06

= 54 = 10.30%

The par bond yield curve is often constructed for use by primary
market analysts. Since the issue of a new bond is always made at par,
such a curve can be used to determine the coupon that is required
to be offered on a new bond whose issue is being contemplated.

Question 535 4 zero coupon yield curve has been derived by
bootstrapping using a series of bonds with different coupons. In the absence
of data on par bonds, how can the zero coupon yield curve be used to infer
the par bond yield curve?

The par bond yield curve can be derived using a vector of
spot rates. In the answer to Question 5.31 we obtained the following
information.
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—gal;()e Using Spot Rates to Infer a Par Bond Yield Curve
Time to Maturity Spot Rate
One Year 6%
Two Years 9.57%
Three Years 11.32%
Four Years 12.99%

The yield for a one year par bond is obviously 6%.
The yield or equivalently the coupon for the two year par bond can
be deduced as follows.

C 1,000 + C

1,000 = +
(1.06) ~ (1.0957)

= C = $94.0441 = ¢ = 9.4044%

Similarly
C C 1,000 + C
1,000 = + 5+ -
(1.06) ~ (1.0957)°  (1.1132)
= C = $109.9837 = ¢ = 10.9984%
and
C C C 1,000 + C
1,000 = + i

(1.06) * (1.0957) " (1.1132)°  (1.1299)*

= C = $124.0742 = ¢ = 12.4074%

Thus, a two year bond of this risk class ought to be issued with a
coupon of 9.4044% if it is to be sold at par. Similarly, three year and
four year bonds should carry coupons of 10.9984% and 12.4074%
respectively.

Question 5.36  What is an implied forward rate?
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Consider an investor who is contemplating a two-period loan.
He will be indifferent between a two-period spot rate of so, and a
one-period spot rate of s; plus a forward contract to rollover his one-
period loan at maturity for one more period at a rate f|!, provided

(1+s52)2=1+s)1+

Here, f| is the one-period forward rate or the rate for a one-period
loan to be made one period later. It is also known as the implied
forward rate contained in the term structure. In general if we have
an n period spot rate and an m period spot rate, where m > n, then

(L4 su)™ = (L+s,)" (L4 frm)""

where f"~" is the m — n period implied forward rate for a loan to
be made after n periods.

Forward rates are believed to convey information about the ex-
pected interest rate structure in the future. In fact, one school of
thought called the unbiased expectations hypothesis believes that such
rates are nothing but current expectations of future interest rates.

Ilustration

The one year spot rate is 8%; the two year spot rate is 10%, and
the three year spot rate is 11.25%. Using this information what
information can we deduce about implied forward rates?

(1+5)°=0+s)1+ A= A1 =0.1204 = 12.04%
Similarly
(1+s)" =0 +s)1+ f£2) = 2=1291%

(1+s)°=0+s)1+AHA+ A1) = ! =0.1379 = 13.79%

Question 5.37  What is the Nelson-Siegel method for deriving the

zero coupon yield curve?

Before we describe the Nelson-Siegel method, we need
to familiarize ourselves with bond pricing in a continuous time
framework.
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Take a zero coupon bond which pays $1 aftern periods. In a discrete
time setting, we would express the bond price as

1
(1+s,)"
where s, is the n-period spot rate at time 0. If we were to compound
interest ‘m’ times per period and m > 1, then we would express the
bond price as

P(0,n) =

1

m

For instance, if we were to compound four times every period then
m would be equal to four. In the limit as m — oo we get the case of
continuous compounding. In the limit we can express the price of
the bond as

P(0,n) =

P(0,n) =e "

We know that in the discrete time framework, the n-period spot rate
can be expressed as

(T+s)" =1 +s)(+ANA+ 1) (14 f)
In the case of continuous compounding the equivalent representa-

tion is
n
Sp X n = / fsds
0

where f; is the instantaneous forward rate at time ‘s’ as perceived
at time zero.

Nelson-Siegel proposed the following representation for the instan-
taneous forward rate.

s s
fs = Bo+ pire 7 + P x i

S,
0

Integrating this function we get the following expression for the
n-period spot rate.f

1—8% 1—6% —n
sn = Bo+ B1 X m + B2 x —— — e
9 9

The parameters B, B, B2, and 6 have to be estimated empirically.

5The recommended readings for this section are: Bolder and Streliski (1999); Darbha, Dutta
Roy and Pavaskar (2000), and Yu and Fung (2002).
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The Nelson-Siegel method for estimating the term structure has
a number of advantages. Firstly, its functional form can handle
the variety of shapes of the term structure that are observed in
the market. Secondly, the model avoids the need to introduce
other assumptions for interpolation between intermediate points.
For instance, the bootstrapping approach will give us a vector of spot
rates spaced six months apart. To value a bond whose life is not an
integer multiple of semi-annual periods, we would obviously need
to interpolate. On the contrary, using the Nelson-Siegel approach,
we can derive the spot rate at any point in time and not just at certain
discrete points.

Question 5.38  How is a bond valued in between coupon dates?

When a bond is sought to be valued in between coupon dates,
the next coupon date will obviously be a fraction of a coupon period
away. The way to value the bond would therefore be to first price it
as of the forthcoming coupon date, and to then discount the value
so obtained for the fraction of the current coupon period that is
remaining. This can be illustrated with the help of an example.

Ilustration

Consider a bond with a face value of $M, that has N coupons
C
remaining in its life, and which pays a coupon of $ 3 every
semi-annual period. Assume that we are at a time ¢*, such that the
time till the next coupon is N, days, and that the current coupon

period consists of N> days. The cash flows remaining in the life of
the bond can then be depicted as follows.

The value of the bond at time 1, which is the next coupon date,
would be

ng%xPVIFA(%,N—l)+M><PVIF(%,N—1>

Thus, the value of the bond at time #* can be expressed as

m[%+% xPVIFA(%,N—l)JrMxPVIF(%,N—l)]
2
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13T IRl Cash Flows from a Bond

|0 t* 1 |2 |3 ‘ ‘ | N

’ C2 |C/2 |C/2 ‘ ‘ M+|C/2
Ny

= N2 —

N
where k = ~ is the fraction of the current coupon period that is
2
remaining.

Question 5.39  What are Day-Count Conventions?

While valuing a bond in between coupon payment dates,
there is no unique way of computing ‘4’, that is, the fraction of the
current coupon period that is remaining. A Day-Count Convention
is a particular method for measuring N, and Ny, so as to enable us to
compute k. We will discuss three of the more common conventions.

The Actual-Actual Method

This is the convention adopted for valuing T-bonds in the US. It is
also referred to as the Ack-Ack method on Wall Street. The best way
to illustrate it would be with the help of a numerical example.

Ilustration Assume that a T-bond was issued on May 1, 20XX,
and that it pays coupons on October, 31 and April, 30 every year.
The scheduled maturity date is April 30, 20(XX + 20), implying that
it is a 20 year bond. We will assume that the face value is $1,000
and that the coupon rate is 12% per annum. Let us also assume that
today is August 15, 20XX and that the YTM is 10% per annum.

There are obviously 40 coupons left in the life of the bond. The
value of the bond as on the next coupon date, using a YTM of 10%
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will be
60 + 60 x PVIFA(5, 39) + 1,000 x PVIF(5, 39)
The value of the bond today should therefore be

1
[60 4+ 60 x PVIFA(5,39) + 1,000 x PVIF(5, 39)]
(1.05)

N
where k = — as defined earlier.
2

In the Actual-Actual method, N; and N, are calculated based on the
actual number of days in the corresponding time periods. For the
purpose of calculation, the starting date is always excluded, while
the ending date is always included. In our case, Ny and N, will be
computed as follows.

Calculation of N;

Month No. of Days
August 16
September 30
October 31
M 77

N 7

Sok = — = — =0.4208
N, 183

No matter what the starting date and ending dates are, N> will always
range between 181 and 184.

The value of the bond in this case is therefore

PVIF(5,39)] = $1,205.1714
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—gaglze Calculation of N»
Month No. of Days
May 30
June 30
July 31
August 31
September 30
October 31
Ny 183

The 30-360 Method

This is the method adopted for corporate bonds in the
US. As per this convention, while calculating N; and No,
the starting and ending dates are first specified as follows:
(yy,, mmy,ddy) and (yy,, mms, dd;). The corresponding time in-
terval is then calculated as:

360(yy, — yy;) + 30(mmy — mmy) + (ddy — ddy)

As can be seen, every month is assumed to consist of 30 days, and
consequently the year as a whole is assumed to consist of 360 days.

The following additional rules are applicable.

1. Ifdd; = 31, then set dd; = 30.
2. If dd, is the last day of February, then set dd; = 30.

3. If dd, = 30 or has been set equal to 30, then if dd, = 31, set
ddy = 30.

Let us go back to our illustration. Assume that the bond has been
issued by a US corporation and not by the US Treasury. The starting
date is (20XX, 08, 15) and the ending date is (20XX, 10, 31). So

Ny = 360(20X X — 20X X) 4 30(10 — 08) + (31 — 15) = 76
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76
N, will obviously always be 180. Therefore k = 180 = 0.4222

The 30-360 European Convention

This is similar to the 30-360 convention, except that the additional
rules in this case are slightly different. It is the method that is adopted
for government bonds in India.

1. If dd; = 31, then set dd; = 30.
2. Ifdd, = 31, then set dd, = 30.

The difference between the 30-360 and 30-360 E methods can easily
be seen in the context of our illustration. As per the 30-360 method,
N, = 76. However as per the 30-360 E method

Ny = 360(20X X — 20X X) + 30(10 — 08) + (30 — 15) = 75

Therefore k = E = (0.4167.
180

Question 5.40 What is the meaning of the term Accrued Interest?

Assume that # and £ represent two consecutive coupon
payment dates in the life of a bond. Let us denote the sale date
of the bond by t*, such that #; < t* < #,. On ¢* the seller will be
parting with the right to the entire next coupon, which is due on
date f,, although he would have held the bond for a fraction of
the current coupon period. The portion of the next coupon that
rightfully belongs to the seller is called the Accrued Interest and is
computed as follows.

C t*— C Ny — N; C (1 N])

Al = — x = X = — X —
2 th— 1 2 Ny 2 Ny

where N; and N, are as defined earlier. From the standpoint of
computing N;, and N, the convention that is adopted for calculating
the accrued interest for a bond, is identical to the convention that is
used to value the bond.
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Ilustration

In the case of the US Treasury bond that was sold on 15 August
20XX, the accrued interest would be

120 106
— x — = $34.7541

2 183
Question 5.41 Whay do we need to be concerned with accrued
interest? Is it the case that the bond valuation equation fails to take the
accrued interest into account?

The bond valuation equation values the bond as the present
value of all cash flows emanating from it, starting from the point
of sale. Technically, this is the correct procedure for valuing any
financial asset and not just a bond.

The reason why we need to take cognizance of accrued interest is
that quoted bond prices are reported net of accrued interest, or are
what are called Clean or Add-Interest prices. Since the convention is
to quote prices net of the accrued interest, the buyer obviously needs
to compute and factor in the accrued interest in order to determine
the total amount payable by him, which is called the Dirty Price.

Ouestion 5.42 Why are bond prices quoted net of accrued interest?

The rationale behind this market practice may best be
illustrated with the help of a numerical example. Consider the 12%
Treasury bond maturing on April 30, 20(XX+20). On August 15,
20XX, the price at a YTM of 10% was $1,205.1714. The accrued
interest as of this date is

106
60 x — = 34.7541
183

So the clean price is $1,170.4173.

Assume that eight days hence, the YTM continues to be 10% per
annum. The dirty price of the bond will be

(L05) [60 -+ 60 x PVIFA(5,39) + 1,000 x PVIF(5,39)]
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1
= [60 + 60 x PVIFA(5,39) + 1,000 x PVIF(5,39)]

69

(1.05)

1
_ W[&) + 60 x PVIFA(5,39) + 1,000 x PVIF(5,39)]

= 1,207.7496

The difference in the dirty prices as computed at the beginning and
end of this eight day interval is

1,207.7496 — 1,205.1714 = $2.5782

The accrued interest on the second date is
114
60 x — = 37.3770
183

Therefore, the change in the accrued interest during the period is
37.3770 — 34.7541 = 2.6229

Thus, the difference in the dirty prices is almost entirely due to the
increase in the accrued interest.

A bond analyst, who is tracking the market, will be concerned about
the changes in the required market yield. Consequently, he needs to
be able to focus on yield induced price changes. If the price were to
be contaminated with accrued interest, the effects of yield induced
changes cannot easily be deduced. Hence the market convention is
to report prices net of accrued interest. Any observed price changes
in the very short run will therefore be entirely yield induced.

Question 5.43 I it true that the accrued interest can sometimes be
negative ? What would this mean?

During a coupon period, there arises a point in time called
the ex-dividend date. Considering the fact that bonds do not pay
dividends, this is a misnomer. However, the implications are the
same as in the case of equity shares. An investor who sells the
bond on or after the ex-dividend date will be entitled to receive
the forthcoming coupon. Consequently, on the ex-dividend date,
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the bond price will decline by the present value of this coupon,
since the potential buyer will no longer be entitled to it.

However, consider the situation from the buyer’s perspective. Even
though he is buying the bond after the ex-dividend date, he is
entitled to the accrued interest for the period from the date of
purchase until the next coupon date. In this case however, the
accrued interest will have to be paid by the seller since he will
be receiving the entire coupon amount. This facet is captured by
calculating and subtracting the accrued interest from the clean price
in order to arrive at the dirty price. In other words, the deduction
of the present value of the forthcoming coupon on the ex-dividend
date has the effect of causing the dirty price to go below the clean
price. This leads to the accrued interest being negative from the
standpoint of the seller.

Ilustration

Consider the 12% Treasury bond maturing on April 30, 20(XX+20).
Assume that October 15, 20XX is the ex-dividend date. So the price
of the bond on that date will be

(L05)F [60 x PVIFA(5,39) + 1,000 x PVIF(5,39)]

1
— ——[60 x PVIFA(5,39) + 1,000 x PVIF(5,39)]
(1.05)1

1
_ W[ﬁo x PVIFA(5,39) + 1,000 x PVIF(5,39)]

=1,165.1911

An instant before going ex-dividend, the cum-dividend dirty price
would have been

1
_ W[GO +60 x PVIFA(5,39) + 1,000 x PVIF(5,39)]

=1,224.9358
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The cum-dividend clean price is

167
1,224.9358 — 60 x I 1,170.1817

As can be seen, the cum-dividend clean price is greater than the
ex-dividend dirty price by an amount of $4.9906. This is the concept
of a negative accrued interest. This amount is approximately equal
to the accrued interest for the remaining 16 days in the coupon
period, which is

16

— X 60 = $5.2459
183

Question 5.44  What is the meaning of the term Duration? How
is the duration of a bond calculated?

It has been observed that long-term bonds are more suscep-
tible to changes in the YTM than bonds that are shorter in their
term. Let us take the case of two bonds with a face value of $1,000
each. We will assume that both pay a coupon of 10% per annum on
a semi-annual basis, and that the YITM is 10% per annum in both
cases. However, bond A has a time to maturity of five years, while
bond B has a time to maturity of ten years. Both the bonds will
obviously sell at par since the coupon rate is equal to the YTM.

Now assume that the YTM increases to 12% per annum. The price
of bond A will decline to 926.3991, whereas that of bond B will
decline to 885.3009. Thus, the price of bond A will decline by 7.34%,
whereas that of bond B will decline by 11.47%. Therefore, it does
indeed appear that long-term bonds are impacted more by interest
rate changes.

Why should this be the case? The present value of a cash flow is
given by
Cr
(1+r)
The larger the value of 7, the greater is the impact of a change in

the discount rate, r, on the corresponding cash flows. A ten year
bond has a considerable amount of its cash flows coming in at later
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points in time as compared to a five year bond. Hence it is not really
surprising that its price, which is nothing but the sum of the present
values of the cash flows emanating from it, is more vulnerable to
changes in the interest rate.

However, there is another interesting feature that merits an expla-
nation. Consider a five year zero coupon bond with a face value of
$1,000. When the YTM is 10%, its price is

1,000
(1.05)
whereas when the YTM is 12%, its price is
1,000
———5 = 958.3948
(1.06)

The corresponding decline in price is 9.0434%.

While it is understandable that a long-term bond ought to be more
vulnerable to changes in the interest rate, it does seem surprising
that a five year zero coupon bond should be more price sensitive
than a five year bond that pays a coupon of 10%. What could be the
reason?

A coupon paying bond is a series of cash flows arising at six-monthly
intervals. In other words, it is a portfolio of zero coupon bonds.
When we look at its time to maturity, we are merely taking
cognizance of the last of the cash flows. If the bond itself is a portfolio
of zero coupon components, its effective time to maturity ought to
be construed as an average of the times to maturity of the component
zero coupon bonds.

On the other hand, an actual five year zero coupon bond will give
rise to a single cash flow after five years. Hence its stated time to
maturity is the same as its effective time to maturity. When perceived
in this manner, it is not surprising that a zero coupon bond is more
price sensitive, for after all, it does have a greater effective time to
maturity.

The term Duration refers to a measure of the effective term to
maturity of a plain vanilla bond. It is obtained by weighting the
term to maturity of each component cash flow by the fraction of the
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Computing the Duration

Time=¢ Cash Present Value Weight Weighted

Flow = CF; of Cash Flow of Cash Flow Time

CF, CF, wgX t

== W o
(1 + %) P0(1 + %j

1 50 47.6190 0.04762 0.04762
2 50 45.3515 0.04535 0.09070
3 50 43.1919 0.04319 0.12957
4 50 41.1351 0.04114 0.16456
5 50 39.1763 0.03918 0.19590
6 50 37.3108 0.03731 0.22386
7 50 35.5341 0.03553 0.24871
8 50 33.8420 0.03384 0.27072
9 50 32.2304 0.03223 0.29007

10 1,050 644.6089 0.64461 6.4461

Total 1,000 1.00 8.1078

total present value of the bond that is contributed by that particular
cash flow. A numerical illustration ought to be useful.

Ilustration

Consider the five year 10% coupon paying bond with a face value of
$1,000. If the YTM is 10% per annum, what should be the duration?

The weighted average of the times to maturity of each of the
component cash flows is 8.1078 semi-annual periods or 4.0539 years.
On the other hand, the five year zero coupon bond has a single cash
flow and hence its weighted average time to maturity is the same
as its stated time to maturity of five years. Consequently, it is not
surprising that the five year zero coupon bond is more price sensitive
than the five year coupon paying bond.
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Question 5.45  What is the relationship between the duration of a
bond and its price sensitivity ?

The price sensitivity of a bond is the rate of change of its
percentage change in price with respect to a yield change. The
relationship between the duration of a bond and its price sensitivity
may be expressed as

where D is the duration of the bond expressed in annual terms.

D

y

(1+2)
is called the modified duration of the bond D,,. Thus, the rate of
change of the percentage change in price of a bond with respect to
the yield is equal to its modified duration. Thus, it is the duration of a
bond, and not its stated time to maturity, which accurately captures
the relationship between a change in the yield and its corresponding
impact on the price of the bond.

Question 5.46  Unlike the case of bonds, T-bill prices are quoted
in terms of yields. What do these yields signify and how do we deduce the
corresponding prices for the bills?

T-bills are zero coupon instruments and are always quoted
at a discount from their face values. The quoted yield on a T-bill is
an indicator of the applicable discount from the face value, based
on the prevailing market conditions. Consequently it is known as a
Yield on a discount basis. The conversion of a quoted yield into the
corresponding price for a T-bill may best be illustrated with the help
of an example.
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Numerical Illustration

Consider a T-bill with a face value of $1,000,000 and 108 days to
maturity. Let the quoted yield be 8%.

The corresponding price can be computed as follows.

The discount from the face value for 108 days is
108
1,000,000 x 0.08 x — = $24,000
360

The applicable price is therefore
1,000,000 — 24,000 = $976,000

Question 5.47 Is it true that if an investor buys a T-bill at a
particular yield and holds it till maturity, the rate of return will always be
greater than the quoted yield?

Yes, this inference is correct. The quoted yield is an annualized
percentage of the face value. For instance, if the applicable dollar
discount is 24,000 as in the above case, the quoted yield ‘d’, is given
by

24,000 360
—— x — = 0.08
1,000,000 108
However, when we calculate the rate of return, it is always measured
as an annualized percentage of the investment that is made. In this
case the rate of return will be

24,000 360
x —— = 0.0820
976,000 108

Since the investment in the case of a zero coupon instrument such as
a T-bill will always be less than its face value, the corresponding rate
of return for an investor who buys and holds the bill until maturity
will always be greater than the quoted yield.

Question 5.48 What is the difference between an On-the-run
security and an Off-the-run security? Is it true that on-the-run bills are
always more liquid than off-the-run bills?
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Let us take the case of 13 week T-bills that are issued once a
week by the US Treasury. The most recently issued 13 week bills will
be referred to as On-the-run bills. However there may be another
security, such as a T-note issued earlier, which also has 13 weeks
to maturity. Such securities would be referred to as Off-the-run
instruments.

Off-the-run securities tend to be less liquid than on-the-run se-
curities for the following reason. For some time after they are
issued, Treasury securities tend to be actively traded. However,
subsequently most instruments pass into the hands of investors
who choose to hold them until the date of maturity. Consequently,
in practice, off-the-run instruments tend to be less liquid than
on-the-run instruments.

Question 5.49  What is a Eurodollar?

A eurocurrency deposit is a freely traded currency deposited
in a bank outside its country of origin. Eurodollar deposits are there-
fore US dollar denominated deposits placed with banks outside the
United States. Similarly Euroyen are Japanese yen deposited with
banks outside Japan. The term Euro is therefore used to refer to
the fact that such deposits are maintained outside the country to
which the currency belongs. It so happened that in earlier years,
banks that were accepting such deposits were located primarily in
Europe. Today, a Eurodollar deposit can be opened in virtually
any part of the globe. There are active eurocurrency markets in
Singapore, Hong Kong, and Tokyo, and these are referred to as the
Asian Dollar markets.

Question 5.50  One of the reasons that have been advanced to
explain the rapid growth of such markets, is that such deposits are not
subject to reserve requirements. What are reserves and what implications do
they have for commercial banks?

In most countries banks are required by law to hold a certain
percentage of deposits raised by them in the form of an account
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with the central bank of the country and/or approved government
securities. For instance, in India we have the concept of a Statutory
Liquidity Ratio (SLR) whereby banks are required to maintain
5.00% of their liabilities in the form of government securities. We
also have the concept of a Cash Reserve Ratio whereby banks have
to currently maintain 5.00% of their liabilities in an account with the
Reserve Bank of India. These deposits were previously non-interest
bearing, although they have now begun to yield a nominal rate of
return.

From the standpoint of a bank, the larger the reserve requirement
the smaller is the amount available for commercial lending. This
has direct implications for the profitability of a bank since reserves
yield less than the market rates of return. Consequently, the higher
the reserve ratio the lower will be the rate of interest paid by the
bank to its depositors, and the higher will be the rate charged by it
to its borrowers.

Numerical lustration

Assume that banks are required by law to maintain 10% reserves
yielding nil returns and that a bank raises $100 by way of deposits
at a rate of interest of 9% per annum. Thus, the bank is effectively
raising $90 by way of loanable funds on which it is paying an amount
of $9 by way of interest. Thus, the effective rate of interest for the
bank is 10% per annum and not 9%.

Question 5.51  The absence of regulatory reserves has obviously
enabled Eurobanks to raise funds at attractive rates of interest and offer
loans at competitive rates. What were the other factors that lead to the rapid
growth of the eurocurrency market?

By the end of World War-II the US dollar was the primary
vehicle currency for international trade, displacing the British
pound, which had held centrestage until then. Consequently, most
countries sought to accumulate dollar balances to finance their
global trading activities. The satellites of the USSR, or the Warsaw
Pact countries, also required access to dollar denominated funds.
However since the Cold War was on, these countries were reluctant
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to hold balances with banks based in the US. They were more
comfortable keeping such balances with banks in Europe. As trade
grew, European banks soon discovered that there was a ready
demand for such funds by parties located outside the US. Thus
the eurocurrency market got a huge impetus.

There were two other factors that lead to a boom in eurobanking.
The US governmentimposed high reserve requirements on deposits
placed with US banks, and imposed a ceiling on interest rates
payable on such deposits, by enacting a legislation termed as
Regulation Q. Thus, banks in the US were unable to offer attractive
rates to depositors and were at the same time constrained to charge
high rates from their borrowers. The net result was a shift in business
to the euromarket.

In 1973 there was an Arab-Israeli war. Soon afterwards, the Arab
nations began to realize the full worth of their oil reserves as a means
of influencing global policies. The net result was that crude oil prices
became highly volatile and most oil nations were flush with dollar
balances from oil sales, the so called Petrodollars. Eurobanks were
able to offer relatively higher rates on dollar deposits and were at
the same time in a position to make loans at competitive rates. This
ability to efficiently recycle these Petrodollars gave a major impetus
to the growth of the eurocurrency market.

Question 5.52  What are Federal Funds?

US banks are required by law to maintain reserves with one
of the district member banks of the Federal Reserve system. The
reserve requirement is based on a bank’s average deposits over a
two week period. Every bank is required to ensure that its average
reserves over a two week period ending every alternate Wednesday
are equal to the required percentage of its average deposits in the
two week period ending on the previous Monday, that is, two days
earlier. At any point in time a bank will either have a surplus with
the Federal Reserve or else it will have a deficit. Banks do not like to
maintain surplus reserves since they do not earn interest. Banks with
surpluses, can lend these to those with deficits. These funds which
are transferred from one account in the Federal Reserve system to
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another are referred to as Federal Funds, or Fed Funds in short.
The Fed Funds rate is a key benchmark from the standpoint of the
short-term interest rate structure in the US.

Question 5.53  What do we mean by a foreign exchange rate?

Every asset, whether physical or financial, has a value in terms
of the unit of currency of a country. A foreign country’s currency is
no exception. It too has a value in terms of the currency of the home
country. The value of one unit of the foreign currency in terms of
units of the home currency is called the foreign exchange rate or
simply the exchange rate.

Question 5.54  What is the difference between Direct Quotes and
Indirect Quotes?

Let us take the case of equity shares of a company. We can
express the value of the shares as the number of rupees per share
or equivalently as the number of shares per rupee. Quite obviously,
the second convention does not contribute anything meaningful by
way of expositional clarity, and is therefore seldom if ever used.

However, when we have two currencies that are involved, we can
meaningfully quote the exchange rate as the number of units of the
domestic currency per unit of the foreign currency or equivalently,
as the number of units of the foreign currency per unit of the
domestic currency.

In the indirect system of quotation, the exchange rate is expressed
as the number of units of the foreign currency per unit of the
domestic currency. For instance a quote of USD 2.25/INR 100
would constitute an indirect quote in India.

On the contrary, as per the direct system of quotation, the exchange
rate is expressed as the number of units of the domestic currency per
unit of the foreign currency. For instance, a quote of INR 44/USD
would represent a direct quote in India.

The indirect method was prevalent in India until 2 August 1993.
However, subsequently the foreign exchange market has switched
over to the direct method.
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Question 5.55  with reference to exchange rates, what are European
terms and American terms?

When an exchange rate is quoted as number of units of a
currency per USD, it is referred to as a quote in European terms.
For instance, a quote of GBP 0.55/USD would be a quote as per the
European convention. However, a quote that expresses the value
of a currency in terms of the number of USD is said to be a quote
in American terms. For instance, a quote of USD 1.85/GBP would
be a quote as per the American convention.

Ouestion 5.56  What are ‘purchase’ and ‘sale’ transactions? Will
the bid rate always be lower than the ask?

In foreign exchange markets, the terms ‘purchase’ and
‘sale’ are always used from the dealer’s perspective. The bid rate
represents the rate at which the dealer is willing to buy the foreign
currency from a party. The ask rate on the other hand is the rate at
which he is willing to sell foreign exchange to a party.

In the case of a direct quote, while buying the foreign currency,
the dealer would like to payout as little as possible in terms of the
domestic currency per unit of the foreign currency. However, when
he is selling the foreign currency, he would like to charge as much
as possible in terms of the domestic currency. Consequently, the
maxim in such cases is buy low and sell high, and the bid will always
be lower than the ask.

However, in the case of an indirect quote, the dealer would like to
acquire as much of a foreign currency as possible per unit of the
domestic currency he is parting with. On the contrary, when he is
selling foreign exchange, he would like to part with as little foreign
currency as possible per unit of the domestic currency. Thus the
principle is buy high and sell low, and the bid will always be higher
than the ask.

For instance, a quote of INR 43.95/44.20 per USD would be an
illustration of a direct quote, whereas a quote of USD 2.25/2.20 per
INR 100 would be an illustration of an indirect quote.
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Question 5.57  What do we mean by currency appreciation and
depreciation? How will an appreciation or depreciation in the value of a
currency manifest itself?

A foreign currency is said to appreciate with respect to the
home currency if more units of the domestic currency are required
to acquire a unit of the foreign currency. For instance, if the rupee-
dollar rate were to move from INR 43.95 per USD to INR 44.20
per USD, we would say that the dollar has appreciated with respect
to the rupee.

On the other hand, if less units of the domestic currency are required
to acquire a unit of the foreign currency, it would be a sign of a
depreciating foreign currency. For instance, a change in the rate
from INR 44.15 per USD to INR 43.90 per USD would imply that
the dollar has depreciated with respect to the rupee, or conversely
that the rupee has appreciated with respect to the dollar.

Thus, in the case of direct foreign exchange quotes, an increasing
value will imply an appreciating foreign currency and a decreasing
value would imply a depreciating foreign currency. However,
the implications are just the opposite when the indirect quoting
convention is used. An increase in the value from say USD 2.25 per
INR 100 to USD 2.35 per INR 100 would imply an appreciation in
the value of the rupee or a depreciation in the value of the dollar.
On the contrary, a decline in the value from USD 2.25 per INR 100
to USD 2.15 per INR 100 would imply an appreciation in the value
of the dollar with respect to the rupee.

On the face of it this does look confusing. A larger number connotes
a depreciating rupee if rates were to be quoted directly, but a
depreciating dollar if they were to be quoted in indirect terms. The
best way to think of it is in terms of numerator and denominator
currencies. If rates are quoted directly, the rupee is the numerator
currency and the dollar is the denominator currency. An increase
in the value indicates that the numerator has depreciated while a
decline in the value indicates that the denominator has depreciated.
On the other hand, if the rate were to be quoted indirectly, the
dollar would be the numerator currency and the rupee would be
the denominator currency. A decline in the value would once again
indicate that the numerator currency, in this case the dollar, has
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appreciated, whereas an increase in the value would signify that the
numerator currency has depreciated.

Question 5.58  What are the consequences of currency appreciation
and depreciation on the quantum of imports into a country and exports out
of the country?

Take the case of the USD. An appreciating dollar would
indicate that the rupee price of the dollar has gone up. This would
have a positive impact on exports out of India since foreigners would
find Indian goods to be cheaper. At the same time, Indians would
find imported goods to be costlier. On the other hand, a depreciating
dollar would have a negative impact on exports out of India, and
would lead to an increase of imports into India.

Question 5.59  Are rates for forward contracts quoted in the same
way as for spot transactions? If not, how do we convert the quoted rates into
easily understandable terms?

In many cases the rates for forward transactions will be quoted
in exactly the same fashion as the spot rates themselves. For instance,
consider the following quotes

Spot: 43.9500-44.2000
1 M: 43.7500-44.1000

Such a quote is called an outright forward quote. In this case it
signifies that to buy one dollar one month hence we would need to
pay INR 44.1000, whereas if we were to sell one dollar one month
hence, we would receive only INR 43.7500.

Quite obviously the dollar is said to be trading at a forward discount.
A dollar could always trade at a forward premium as the following
quote indicates

Spot: 43.9500-44.2000

1 M: 44.0000-44.3000

However, there are cases where only the spot rates and the
difference between the spot and forward rates, called the Forward
Margin or Swap Points, are given. In this case we have to construct
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the forward rates from the information that is given. For instance,
consider the following quotation
Spot: 44.0000-44.2000
1 M: 1,500-2,500

The question here is, should the swap points be added to the
corresponding spot rate or should they be subtracted from it. In
other words, do the specified spot points signify a currency that is
trading at a forward premium, or one that is trading at a discount.

The principle to remember is that the further ahead we go in time,
the less liquid the market will be, or in other words the higher will
be the perceived bid-ask spread. If the swap points are given as
a — b, where a < b, that is, a smaller number is followed by a larger
number, then adding the points will widen the spread as we go
forward. Thus, such a quotation signifies a foreign currency that is
being traded at a forward premium, and consequently the points
should be added to the corresponding spot rates in order to arrive
at the forward rates. In our case the corresponding outright forward
rates are

1 M: 44.1500-44.4500

However, if the swap points are given as a — b, where a > b, that s,
a larger number is followed by a smaller number, then subtracting
the points will widen the spread as we go forward. Hence, such a
quotation signifies a foreign currency that is trading at a forward
discount, and consequently the points should be subtracted from
the corresponding spot rates in order to arrive at the forward rates.
For instance, if the swap points were to have been specified as 2,500-
1,500, the forward rates would be
1 M: 43.7500-44.0500

Question 5.60  What are merchant rates and what is this concept
of an exchange margin?

The bid and ask rates that are quoted by an authorized dealer
in foreign exchange to his clients are known as merchant rates. The
merchant rates are based on the base rates, which are the rates
that are prevalent in the inter-bank foreign exchange market. The
exchange margin is the margin of profit for a dealer in a transaction
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with a client. The method of calculating the merchant rate from the
applicable base rate would depend on whether the dealer is buying
from the client or selling to a client.

A Purchase Transaction

Assume that a dealer is buying foreign exchange from the client.
The transaction will obviously be at the bid rate quoted by the
dealer. After acquiring the currency, the dealer will sell it in the
inter-bank market. The applicable base rate in this case is the bid
that is prevailing in the inter-bank market. Obviously, in order for
the dealer to make a profit, the bid quoted by him ought to be
less than the bid in the inter-bank market. Consequently, the dealer
would subtract the exchange margin from the inter-bank bid rate
while quoting a buying rate to the client.

For instance, assume that the spot rates for the U.S.D in the inter-
bank market on a given day are as follows.
Spot: 44.2500-44.3500

The applicable exchange margin is 0.08%.
So when the dealer buys from a client he will do so at a rate of

44.2500(1 — 0.0008) = 44.2146

A Sale Transaction

Now let us assume that the dealer is selling dollars to a client. Prior
to doing so, he must acquire the currency in the inter-bank market.
Obviously, the applicable base rate is the ask rate in the inter-bank
market. In order for the dealer to make a profit, the ask rate that he
quotes must be higher than the ask rate in the inter-bank market.
Consequently, in this case, the exchange margin must be added to
the base rate, in order to arrive at the merchant rate.

Using an exchange margin of 0.08%, the dealer will quote a rate of
44.3500(1 + 0.0008) = 44.3855

when he is selling dollars to a client.
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Test Your Concepts

1. A T-bill with 90 days to maturity is quoting at a yield of 7.5%.
If an investor buys and holds this bill to maturity, he will:
(a) Earn a return of 7.5%

(b) Earn a return of less than 7.5%

(c) Earn areturn of more than 7.5%

(d) Would earn areturn that depends on the reinvestment rate.

2. A bank is quoting an interest rate of 6% per annum on a
three month deposit. The reserve ratio is 10%. Reserves earn
interest at the rate of 2% per annum. The insurance premium
on deposits is 10 basis points. Consider a deposit of Rs 100.
The effective cost of the deposit for the bank is:

(a) 6.10%

(b) 6.77%

(c) 6.54%

(d) 6.00%

Use the following information for the next two questions.

A bond with a face value of $1,000 and 10 years to maturity,
paying coupons at the rate of 6% per annum on a semi-annual
basis on April, 15 and October 15, every year, has been issued
on April 15, 2003. Assume that today is March 8, 2004.

3. Assuming that the bond has been issued by the US Treasury,
the accrued interest as of today is:
(a) $23.442
(b) $23.607
(c) $23.769
(d) $23.832

4. Assuming that the bond has been issued by General Motors,
the accrued interest as of today is:
(a) $23.442
(b) $23.607
(c) $23.769
(d) $23.832

5. Consider a bond with a face value of $1,000. Assume that it has
10 years left to maturity and that every year it pays a coupon
of $100. If the price of the bond is $1,000, then:
(a) The YTM is > 10%
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(b) The YTM is < 10%
(c) The YTM is = 10%
(d) Cannot say

6. A zero coupon bond will:

Always sell at a discount

)
(b) Always sell at a premium
)
) May sell at a premium or a discount

7. If the reserve requirement that is imposed on bank deposits
were to be increased:
(a) The interest rate on deposits will go up
(b) The interest rate on deposits will go down
(c) The rate charged on loans will go up
(d) Both (b) and (c)
8. Assume that an exchange is following a T+5 settlement cycle.
The ex-dividend date for a stock will be:
(a) Five days before its record date
(b) Four days before its record date
(c) Five days after its record date
(d) Four days after its record date

9. Which of these corporate actions leads to the capitalization of
reserves:
(a) Stock splits
(b) Reverse splits
(c) Stock dividends
(d) Cash dividends

10. A company has 100,000 shares outstanding and announces
a 2:5 rights issue. The current stock price is $100 and the
proposed issue price is $75. The value of the right is:

(a) $25.0000

(b) $92.8571
(c) $17.8571
(d) $7.1429
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Chapter 6

PRODUCTS AND EXXCHANGES

Question 6.1  Which are the major derivatives exchanges in the
world?

Some of the leading derivatives exchanges in the world are
the following.

Asia & Oceania
m Central Japan Commodity Exchange

Address
3-2-15, Nishiki, Naka-ku
Nagoya 460-0003

Japan
Phone: 52-951-2171
website: www.c-com.or.jp

® Dalian Commodity Exchange

Address

No. 18 Huizhan Road
Dalian - 116023
China
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Phone: 086-411-84808888
website: www.dce.com.cn

= Hong Kong Exchange
Address

12/F One International Finance Centre,
1 Harbour Vie, Hong Kong

Phone: 2522-1122

website: www.hkex.com.hk

= Korea Exchange

Address

50, Joongang-dong 5-Ga, Joong-gu
Busan

South Korea

Phone: 82-51-662-2000

website: www.krx.co.kr

® National Stock Exchange of India

Address

Exchange Plaza

Plot No. C/1, G Block
Bandra-Kurla Complex
Bandra (E)

Mumbai - 400051
India

Phone: 22-26598100

website: www.nse-india.com

m Singapore Exchange

Address

2 Shenton Way
#19-00 SGX Centre 1
Singapore 068804
Phone: 6236-8888

website: www. sgx.com

® Sydney Futures Exchange
Address

30 Grosvenor Street
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Sydney, NSW 2000
Australia

Phone: 2-9256-0555
website: www.sfe.com.au

The Stock Exchange, Mumbai

Address

Phiroze Jeejeebhoy Towers
Dalal Street

Mumbai - 400001

India

Phone: 22-22721233

website: www.bseindia.com

The Tokyo Commodity Exchange

Address
10-7 Nihonbashi Horidomecho 1-Chome, Chuo-ku
Tokyo 103-0012

Japan
Phone: 3-3661-9191
website: www.tocom.or.jp

Taiwan Futures Exchange

Address

14th Floor

100 Roosevelt Road

Sec. 2 Taipei - 100

Taiwan

Phone: 02-2369-5678
website: www.taifex.com.tw

Tokyo International Financial Futures Exchange

Address

Ichiban-cho Tokyu Building
21 Ichiban-cho, Chiyoda-ku
Tokyo 102-0082

Japan

Phone: 3-3514-2400
website: www.tiffe.or.jp
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Europe & UK.
= EUREX

Address

Eurex Frankfurt AG

Neue Borsenstrasse 1

60487 Frankfurt/Main
Germany

Phone: 69-211-11700

website: www.eurexchange.com

m Euronext.liffe

London Address

Cannon Bridge House

1 Cousin Lane

London EC4R 3XX

U.K.

Phone: 20-7623-0444
website: www.euronext.com

Paris Address

39 rue Cambon
75039 Paris Cedex 1
France

Phone: 1-4927-1000

m The London Metal Exchange

Address

56 Leadenhall Street
London EC3A 2DX
UK.

Phone: 20-7264-5555
website: www.Ime.co.uk

m Stockholmsborsen

Address

SE-105 78
Stockholm
Sweden
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Phone: 8-405-6000
website: www.omxgroup.com/stockholmsborsen/se

Africa & The Middle East
m South African Futures Exchange

Address

One Exchange Square
Gwen Lane, Sandown
Johannesburg

RS.A.

Phone: 011-520-7000

website: www.safex.co.za

m The Tel Aviv Stock Exchange

Address

54 Ahad Ha’am Street
Tel Aviv

Israel

Phone: 3-5677411
website: www.tase.co.il

North America
®m American Stock Exchange

Address

86 Trinity Place

New York, NY 10006
US.A.

Phone: 212-306-1000
website: www.amex.com

m Chicago Board Options Exchange

Address

400 South LaSalle Street
Chicago, Illinois 60605
US.A.

Phone: 1-877THE-CBOE
website: www.cboe.com



The McGrawHill Companies

242 :: Futures Markets

m Chicago Board of Trade

Address

141 West Jackson Boulevard
Chicago, Illinois 60604-2994
US.A.

Phone: 312-435-3500
website: www.cbot.com

® Chicago Mercantile Exchange

Address

20 South Wacker Drive
Chicago, Illinois 60606
U.S.A.

Phone: 312-930-1000
website: www.cme.com

m International Securities Exchange

Address

60 Broad Street

New York, NY 10004

U.S.A.

Phone: 212-943-2400
website: www.iseoptions.com

m Mercado Mexicano de Derivados (Mexican Derivatives
Exchange)

Address

Paseo de la Reforma 255, Piso de Remates
Col. Cuauhtemoc

Mexico D.F. 06500

Phone: 5255-5726-6600

website: www.mexder.com.mx
= New York Mercantile Exchange

Address

World Financial Center
One North End Avenue
New York, NY 10282-1101
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U.S.A.
Phone: 212-299-2000

website: www.nymex.com
m Pacific Stock Exchange

Address

115 Sansome Street

San Francisco, CA 94104
U.S.A.

Phone: 415-393-4000
website: www.pacificex.com

m Philadelphia Stock Exchange

Address

1900 Market Street
Philadelphia, PA 19103
US.A.

Phone: 215-496-5000
website: www.phlx.com

South America

m Bolsa de Mercadorias & Futuros (BM&F)—Brazilian Mer-
cantile & Futures Exchange

Address

Praca Antonio Prado, 48
Cep: 01010-901-Sao Paulo-SP
Brazil

Phone: 11-3119-2000

website: www.bmf.com.br

m BOVESPA
Address

Rue XV de Novembro, 275
01013-001-Sao Paulo-SP

P.O. Box 3456

Brazil

Phone: 5511-3233-2000
website: www.bovespa.com.br
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Question 6.2  How active are the major international derivatives
exchanges in terms of trading volumes?

In terms of volumes during the year 2004, the top twenty
derivatives exchanges in the world were:

Top 20 Derivatives Exchanges Worldwide
Exchange Volume
Korea Futures Exchange 2,586,818,602
EUREX 1,065,639,010
Chicago Mercantile Exchange 805,341,681
Euronext.Liffe 790,381,989
Chicago Board of Trade 599,994,386
Chicago Board Options Exchange 361,086,774
International Securities Exchange 360,852,519
BOVESPA 235,349,514
Mexican Derivatives Exchange 210,395,264
American Stock Exchange 202,680,929
Bolsa de Mercadorias & Futuros 183,427,938
New York Mercantile Exchange 161,103,746
Philadelphia Exchange 133,401,278
Pacific Stock Exchange 103,262,458
OMX Exchanges 94,382,633
Dalian Commodity Exchange 88,034,153
National Stock Exchange of India 75,093,629
The Tokyo Commodity Exchange 74,511,734
London Metal Exchange 71,906,901
Taiwan Futures Exchange 64,973,429

Source: FIA Annual Volume Survey:

The Invigorating Effects of Electronic Trading
by Galen Burghardt Futures Industry Magazine,
March-April, 2005
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Question 6.3 In terms of trading volumes, which are the major
exchange-traded derivatives contracts in the world?

In terms of volumes as measured in millions of contracts
traded during the year 2004, the top twenty derivatives contracts
in the world were:

T2b2|e Top 20 Derivatives Contracts Worldwide

Contract Exchange Sector Volume
KOSPI 200 KOFEX Equity 2,5621.56
Options
Eurodollar Futures CME Interest 297.58
Euro-BUND Futures EUREX Interest 239.79
TIIE 28 Futures Mexican Derivatives  Interest 206.03

Exchange

10-year T-Note CBOT Interest 196.12
Futures
E-mini S&P 500 CME Equity 167.20
Futures
Euro-Bobl Futures EUREX Interest 159.17
Euribor Futures Euronext Interest 157.75
Eurodollar Options ~CME Interest 130.60
Euro-Schatz Futures EUREX Interest 122.93
DJ Euro STOXX EUREX Equity 121.66
50 Futures
5-year T-Note CBOT Interest 105.47
Futures
Interest Rate Futures BM&F Interest 100.29
E-mini NASDAQ CME Equity 77.17
100 Futures
30-year T-bond CBOT Interest 72.95
Futures

(Contd.) -
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Table
(Contd)

6.2

Contract Exchange Sector Volume
DJ Euro STOXX EUREX Equity 71.41
50 Options
CAC 40 Options Euronext Equity 63.15
No.1 Soybean DCE Commodity 57.34
Futures
10 Year T-Note CBOT Interest 56.88
Options
KOSPI 200 KOFEX Equity 55.61
Futures

Source: FIA Annual Volume Survey:

The Invigorating Effects of Electronic Trading
by Galen Burghardt Futures Industry Magazine,
March-April, 2005

Question 6.4  What are the products on which futures contracts are
traded on the NSE of India?

The NSE offers the following futures products.

m Stock Index Futures
m Single Stock Futures
m Interest Rate Futures

Question 0.5 What has been the growth pattern of trading volumes
in the derivatives segment of the NSE?

The activity in the derivatives segment of the NSE has shown
steady growth since derivatives were introduced in the financial year
2000-01. This can be seen from the following table.
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Table Trading Volumes on the NSE
6.3
Year No. of Contracts  Turnover in Millions of Rupees
Index Futures
2000-01 90,580 23,650
2001-02 1,025,588 214,820
2002-03 2,126,763 439,520
2003-04 17,191,668 5,544,460
2004-05 21,635,449 7,721,470
Single Stock Futures
2000-01 0 0
2001-02 1,957,856 515,160
2002-03 10,676,843 2,865,330
2003-04 32,368,842 13,059,390
2004-05 47,043,066 14,840,560
Interest Rate Futures
2000-01 0 0
2001-02 0 0
2002-03 0 0
2003-04 10,781 2,020
2004-05 0 0

QUCStiOIl 6.6  What are the salient Jeatures of the index futures
contracts on the NSE?

The NSE offers contracts on two indices, that is, the S&P
CNX Nifty Index and the CNX IT Index.

At any point in time, contracts will be available for the current
month and the following two months. Contracts expire on the last
Thursday of the expiry month. If the scheduled expiration day
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were to be a market holiday, then the contract would expire on
the previous trading day.

The permitted lot size is 100 for both the S&P CNX Nifty futures
contracts and the CNX IT futures contracts. The tick size is 0.05.

Question 6.7 In the context of stock index futures, what is the
significance of the lot size?

Stock index futures prices are always quoted in index points.
To calculate the value of a futures contract in terms of the domestic
currency, the futures price has to be multiplied by the lot size
specified by the exchange.

So in the context of the S&P CNX Nifty futures contracts, the profit
for an investor who takes a long position in a futures contract at a
futures price of 1,750 and then offsets his contract at 1,775 would be
calculated as

m =100 x (1,775 — 1,750) = Rs 2,500

Since the tick size is 0.05 index points, the minimum observable
change in the value of the contracts would be

0.05 x 100 =Rs 5

OQuestion 6.8  What are the salient features of the single stock futures
contracts on the NSE?

The NSE currently offers futures contracts on 87 companies.

The availability and expiration dates of the single stock futures
contracts is the same as that described for index futures contracts
on the NSE.

The lot size varies from stock to stock as indicated in the following
table. The tick size is Rs 0.05.
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Table Details of Single Stock Futures Contracts
6.4 on the NSE
Stock Symbol Lot Size Stock Symbol Lot Size
ABB ABB 200 ITC ITC 150
ACC ACC 750 Jet JETAIRWAYS 200
Airways
Allahabad  ALBK 2,450 Jindal JINDALSTEL 250
Bank Steel & Power
Andhra ANDHRA- 2,300 Jaiprakash JPHYDRO 6,250
Bank BANK Hydro-Power
Arvind ARVIND- 2,150 Cummins KIRLOSK- 1,900
Mills MILL CUM
Ashok ASHOK- 9,550 LIC LICHSGFIN 850
Leyland LEY Housing
Finance
Bajaj Auto  BAJAJ- 200 Mahindra M&M 625
AUTO & Mahindra
Bank of BANK- 1,400 Maruti MARUTI 400
Baroda BARODA Udyog
Bank BANK- 1,900 Matrix MATRIX- 1,250
of India INDIA Laboratories LABS
Bharat BEL 550 MRPL MRPL 4,450
Electronics
Bharat BHARAT- 200 MTNL MTNL 1,600
Forge FORG
Bharti BHARTI 1,000 National NATION- 1,150
Tele-Ventures Aluminium ALUM
BHEL BHEL 300 Neyveli NEYVE- 2,950
Lignite LILIG
BPCL BPCL 550 Nicolas NICOL- 950
Piramal ASPIR
Cadila CADILAHC 500 NTPC NTPC 3,250
Healthcare
Canara CANBK 1,600 ONGC ONGC 300
Bank
Century CENTU- 850 Oriental Bank ORIENTBANK 600
Textiles RYTEX of Commerce
Chennai CHENN- 950 Patni PATNI 650
Petroleum PETRO Computers
Cipla CIPLA 1,000 Polaris POLARIS 1,400
Software

(Contd.) -
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Table (Contd)
6.4

Stock Symbol Lot Size Stock Symbol Lot Size

Kochi COCHIN- 1,300 Punjab PNB 600

Refineries REFN National Bank

Colgate COLGATE 1,050 Ranbaxy RANBAXY 200

Palmolive Laboratories

Dabur DABUR 1,800 Reliance REL 550
Energy

Dr. Reddy’s DRREDDY 200 Reliance RELCAPITAL 1,100

Laboratories Capital

GAIL GAIL 1,500 Reliance RELIANCE 600
Industries

Great GESHIP- 1,350 Satyam SATYAMCOMP 600

Eastern PING Computer

Shipping Services

Glaxosmi- GLAXO 300 State Bank SBIN 500

thkline of India

Pharmace-

uticals

Grasim GRASIM 175 Shipping SCI 1,600
Corporation

Gujarat GUJAMBCEM 550 Siemens Siemens 150

Ambuja

HCL HCLTECH 650 Sterlite STER 350

Technologies Industries

HDFC HDFC 300 Sun SUNPHARMA 450
Pharmaceuticals

HDFC Bank HDFCBANK 400 Syndicate Bank SYNDIBANK 3,800

Hero Honda HEROHONDA 400 Tata TATACHEM 1,350
Chemicals

Hindalco HINDALCO 150 TCS TCS 250

Hindustan = HINDLEVER 2,000 Tata Power TATAPOWER 800

Lever

HPCL HINDPETRO 650 Tata Tea TATATEA 550

ICICI Bank ICICIBANK 700 Tata Motors TATAMOTORS 825

(Contd.) -
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Table (Contd)
6.4

Stock Symbol Lot Size Stock Symbol Lot Size

I-Flex I-Flex 300 Tata Iron TISCO 675
& Steel

IDBI IDBI 2,400 Union Bank UNIONBANK 2,100
of India

Indian INDHOTEL 350 UTI UTIBANK 900

Hotels Bank

Indian INDRAYON 500 Vijaya VIJAYABANK 3,450

Rayon Bank

Infosys INFOSYSTCH 100 VSNL VSNL 1,050

Indian 10B 2,950 Wipro WIPRO 300

Overseas

Bank

IPCL IPCL 1,100 Wockhardt WOCKPHARMA 600

Indian Oil IOC 600

Question 6.9 I it true that the NSE is going to permit futures
trading on more stocks? If so, which are these companies?

Yes, the NSE will shortly be introducing futures contracts
on the stocks of 35 more companies. These companies are the
following.

Table Stocks on Which Futures Contracts are
6.5 Proposed to be Introduced
Stock Symbol Stock Symbol

Adani Exports ADANIEXPO Ispat Industries NIPPONDENR

Alok Industries ALOKTEXT IVRCL IVRCLINFRA
Infrastructure &
Projects Ltd.

(Contd.) -
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6.5
Stock Symbol Stock Symbol
Amtek Auto AMTEK- J&K Bank J&K Bank
AUTO
Aurobindo AUROP- Jindal Stainless JSTAINLESS
Pharma HARMA
Ballarpur BILT Karnataka KTK Bank
Industries Bank
Bongaigaon BONGA- Maharashtra ~ MAHSEAMLES
Refinery IREFN Seamless
CESC CESC Mphasis BF. MPHASISBFL
Chambal CHAMB- Nagarjuna NAGARFERT
Fertilizers LFERT Fertilizers
Divi’s Labo- DIVISLAB NDTV NDTV
ratories
Escorts India ESCORTS Orchid ORCHID-
Chemicals CHEM
Essar Oil ESSAROIL Punjab Tractors PUNJABTRAC
FDC Limited FDC SRF Limited SRF
Federal Bank FEDERA- Strides Arcolab STAR
LBNK
Gujarat GNFC Sterlite Optical STROPTICAL
Narmada Technologies
Fertilizers
IDBI Bank IDBIBANK Titan Industries TITAN
IndusInd Bank INDUSI- TVS Motor TVSMOTOR
NDBK Company
IFCI Limited IFCI Videocon VDOCO-
International NINTL

India Cements

INDIACEM
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Question 6.10  Are futures contracts available on the same stocks
on both the BSE and the NSE?

The BSE offers single stock futures contracts on most of the
stocks on which the NSE offers such contracts. However, stock
futures on the following companies are not available on the BSE.

Table Stocks on Which Futures Contracts are Available
6.6 on the NSE But Not on the BSE
Company
ABB
Bharat Electronics
Bharat Forge
Cadila Healthcare

Chennai Petroleum

Colgate Palmolive

Cummins India

Kochi Refineries
Dabur
Glaxosmithkline Pharmaceuticals

Indian Hotels

Indian Rayon

Jaiprakash Hydro-Power

Matrix Laboratories

Patni Computers

Sun Pharmaceuticals
Wockhardt

Question 6.11  Are there stocks on which futures contracts are
available on the BSE but not on the NSE?
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Yes, there are stocks on which futures contracts are available
on the BSE but not on the NSE. These are:

Table Stocks on Which Futures Contracts are Available
6.7 on the BSE But Not on the NSE
Company
Alok Industries

Bongaigaon Refinery & Petrochemicals
Chambal Fertilizers
Federal Bank

Gujarat Narmada Valley Fertilizers

Hindustan Zinc

India Cements
IndusInd Bank

Ispat Industries

Orchid Pharmaceuticals
TVS Motors

Question 6.12  What are the specifications for an index futures
contract on the BSE Sensex?

The lot size or the contract multiplier for futures contracts
on the Sensex is 50. The tick size is 0.10. Thus the minimum price
change per contract is

50 x 0.10 = Rs 5.00

Question 6.13  What are the salient features of the interest rate
Jutures contracts on the NSE?

The interest futures contracts on the NSE are based on
notional or hypothetical bills and bonds. The theoretical spot prices
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of these notional instruments are calculated using the spot rates that
are derived from actual bond market prices on a daily basis using
the Nelson-Siegel method. The mechanics of the calculation are as
illustrated below.

Notional 91 Day T-bill

Assume that on 3 March 2003 the following parameters were
derived for the Nelson-Siegel specification. The March futures
contract is scheduled to expire on the last Thursday of the month
which is 27 March. So we are interested in the spot price of a 115
day T-bill.

By = 7.6039; B1 = —1.9375; By = —2.4897; 6 = 4.0839

y = — .3 y

From the Nelson-Siegel parameters, the 115 day spot rate is 5.6480%
per annum.
The spot price of a 115 day bill will be:

100

(1+0.05648 x 32)

= Rs 98.2516

Notional 10 Year Zero Coupon Bond

10 years from 27 March is 3677 days from 3 March, which represents
a period of 10.074 years.

The spot rate for this point in time is 6.1727% per annum.

The spot bond price is therefore given by:

100
P = = Rs 54.2030

(1.0308635)*- 4

Notional 10 Year 6% Coupon Bond

In this case the bond will come into existence on the 27th of March
and will pay its first coupon six months thereafter. We need to
calculate the spot rate applicable for each coupon period and then
discount the corresponding payment as illustrated below.
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Table : :

6.8 Valuation of a Notional 10 Year Coupon Bond
Coupon  Cash Period Period Spot Present
Date Flow in Days in Years Rate Value
27-09-03 3 208 0.5699 5.6371 2.9065
27-03-04 3 390 1.0685 5.6250 2.8273
27-09-04 3 574 1.5726 5.6234 2.7494
27-03-05 S 755 2.0685 5.6306 2.6745
27-09-05 3 939 2.5726 5.6452 2.5997
27-03-06 3 1120 3.0685 5.6656 2.5274
27-09-06 3 1304 3.5726 5.6912 2.4550
27-03-07 3 1485 4.0685 5.7203 2.3849
27-09-07 3 1669 4.5726 5.7530 2.3147
27-03-08 3 1851 5.0712 5.7877 2.2463
27-09-08 3 2035 5.5753 5.8247 2.1782
27-03-09 3 2216 6.0712 5.8623 2.1124
27-09-09 3 2400 6.5753 5.9014 2.0466
27-03-10 3 2581 7.0712 5.9403 1.9831
27-09-10 3 2765 7.5753 5.9801 1.9198
27-03-11 3 2946 8.0712 6.0192 1.8588
27-09-11 3 3130 8.5753 6.0586 1.7982
27-03-12 3 3312 9.0740 6.0972 1.7395
27-09-12 3 3496 9.5781 6.1356 1.6816
27-03-13 103 3677 10.0740 6.1727 55.8292

Price  98.8332

At any point in time, contracts will be trading for the current month,
the following two months, and the next three months from the
March cycle.

For instance in December 2004, the following contract months will
be available.
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m December-04
® January-05

m February-05
m March-05

® June-05

m September-05

On expiry of the December-04 contract, the December-05 contract
will be made available for trading.

All contracts ordinarily expire on the last Thursday of the expiry
month. If the last Thursday were to be a market holiday, or the
annual or half-yearly closing date for the commercial banks, then
the contracts would expire on the previous trading day.

The lot size is 2,000, and the tick size is Rs 0.01. The futures prices
for the 10 year zero coupon as well as coupon bonds are based on a
bond with a face value of Rs 100. The futures price for the notional
T-bill contract is quoted as 100 minus the applicable yield.

Question 6.14 & Chicago the nerve centre of the global futures

market?

Traditionally, Chicago has been the most important location
for derivatives trading. Three of the leading exchanges are located
in the city. These are:

1. Chicago Board Options Exchange
2. Chicago Board of Trade
3. Chicago Mercantile Exchange

Of late however, to some extent, the dominance of the Chicago
based exchanges has eroded. New, state of the art electronic trading
exchanges like Eurex, based in Frankfurt, have made substantial
inroads into the global derivatives market. These exchanges, along
with the exchanges in emerging markets, have acquired substantial
market share in recent years. However the importance of Chicago
based exchanges can be gauged from the fact that eight out of the 20
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most actively traded derivatives contracts in the world, are traded
in Chicago.

Question 6. 15  What are the specifications of the foreign exchange
Jutures contracts that are traded on the CME?

The CME trades futures contracts on the following currencies.

Table FOREX Futures on the CME: The Underlying
6.9 Currencies

Australian Dollar Brazilian Real

British Pound Canadian Dollar

Czech Koruna Euro

Hungarian Forint Japanese Yen

Mexican Peso New Zealand Dollar

Norwegian Krone Polish Zloty

Russian Ruble South African Rand

Swedish Krona Swiss Franc

The contract details are as follows. The basic unit of a price is a point.
The point description denotes the USD equivalent of one point,
whereas the tick size connotes the minimum observable fluctuation
in the value of a contract.

At any point in time, six contract months are listed from the March
quarterly cycle for all currencies except the Brazilian Real, the
Mexican Peso, the Russian Ruble, and the South African Rand.
For instance, assuming that today is 19 December 2004, which is the
third Sunday of December, the following contracts will be available.

March-05, June-05, September-05, December-05, March-06, and
June-06.

Contracts expire on the second business day prior to the third
Wednesday of the month. In this case, the December-04 contract
would have expired on 13 December.
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FOREX Futures Contract Details

Currency Contract Symbol Point Tick

Size Description  Size
Australian Dollar 100,000 AUD $ 0.0001 $ 10.00
Brazilian Real 100,000 BRL $ 0.0001 $ 5.00
British Pound 62,500 GBP $ 0.0001 $6.25
Canadian Dollar 100,000 CAD $ 0.0001 $ 10.00
Czech Koruna 4,000,000 CZK $ 0.000001 $ 8.00
Euro 125,000  EUR $0.0001  $12.50

Hungarian Forint 30,000,000 HUF $ 0.0000001 $6.00
Japanese Yen 12,500,000 JPY $ 0.000001 $12.50

Mexican Peso 500,000 MXN $ 0.000001 $12.50
New Zealand Dollar 100,000 NZD $0.0001  $10.00
Norwegian Krone 2,000,000 NOK $0.00001  $20

Polish Zloty 500,000 PLN $ 0.00001 $ 10.00

Russian Ruble 2,500,000 RUB $0.00001  $25
South African Rand 500,000 ZAR $0.00001  $12.50
Swedish Krona 2,000,000 SEK $ 0.00001 $20
Swiss Franc 125,000 CHF $ 0.0001 $ 12.50

For the Brazilian Real the 12 nearest calendar months are available
at any point in time. For the Mexican Peso and the South African
Rand, the 13 nearest calendar months, plus the next two months
from the March cycle are listed at any point in time. For the Russian
Ruble the four nearest months from the March cycle are listed at
any point in time.

Thus on 2 January 2005, the availability of contract months for these
currencies would be as follows:

Brazilian Real—January 2005-December 2005
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Mexican Peso—January 2005-January 2006, March 2006, June 2006

South African Rand—January 2005-January 2006, March 2006,
June 2006

Russian Ruble—March-05, June-05, September-05, and December-
05

The Brazilian Real and Russian Ruble futures contracts are cash
settled. All other contracts are settled by physical delivery.

Question 6.16 What are E-MINI foreign exchange futures con-
tracts?

The CME offers contracts on certain assets with a smaller con-
tract size. These contracts, called E-MINI contracts, are currently
available for the Euro and the Japanese Yen, in the case of foreign
currency futures. The contract size is 62,500 euros for the futures
contract on the Euro and 6,250,000 yen for the contract on the
Japanese Yen. The tick size is $6.25 for both contracts. Contracts are
available for the two nearest months from the quarterly cycle. For
instance, on 19 December 2004, we would find the March-05 and
June-05 contracts being traded. All contracts are settled by physical
delivery.

Question 6.17  What are cross-rate futures contracts? What are the
specifications for such contracts on the CME?

The FOREX futures contracts that we discussed, involved
the exchange rates of foreign currencies with respect to the USD.
The CME also trades futures contracts based on the exchange rates
of two foreign or non-American currencies with respect to each
other. These are known as cross-rate futures contracts. The contract
specifications are as follows.

All contracts are settled by physical delivery. At any point in time,
six contract months are listed from the March quarterly cycle.
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Table Cross-Rate Contract Details
6.11
Cross Rate Contract Point Tick
Size Description Size
Australian Dollar/ 200,000 AUD 0.0001 CAD/AUD 20.00 CAD
Canadian Dollar
Australian Dollar/ 200,000 AUD 0.01 JPY/AUD 2,000 JPY
Japanese Yen
Australian Dollar/ 200,000 AUD 0.0001 NZD/AUD 20.00 NZD
New Zealand Dollar
British Pound/ 125,000 GBP 0.01 JPY/GBP 1,250.00 JPY
Japanese Yen
British Pound/ 125,000 GBP 0.0001 CHF/GBP 12.50 CHF
Swiss Franc
Canadian Dollar/ 200,000 CAD 0.01 JPY/CAD 2,000 JPY
Japanese Yen
Euro/ 125,000 EUR 0.0001 AUD/EUR 12.50 AUD
Australian Dollar
Euro/ 125,000 EUR 0.0001 GBP/EUR 6.25 GBP
British Pound
Euro/ 125,000 EUR 0.0001 CAD/EUR 12.50 CAD
Canadian Dollar
Euro/ 4,000,000 CZK  0.000001 EUR/CZK  8.00 EUR
Czech Koruna
Euro/ 30,000,000 HUF 0.0000001 EUR/HUF  6.00 EUR
Hungarian Forint
Euro/ 125,000 EUR 0.01 JPY/EUR 1,250.00 JPY
Japanese Yen
Euro/ 125,000 EUR 0.001 NOK/EUR 62.50 NOK
Norwegian Krone
Euro/ 500,000 PLN 0.00001 EUR/PLN 10.00 EUR
Polish Zloty
Euro/ 125,000 EUR 0.001 SEK/EUR 62.50 SEK
Swedish Krona
Euro/ 125,000 EUR 0.0001 CHF/EUR 12.50 CHF
Swiss Franc
Swiss Franc/ 250,000 CHF 0.01 JPY/CHF 1,250.00 JPY
Japanese Yen
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Question 6.18  What are the specifications of the major stock index
Jutures contracts that are traded on the CME?

The CME trades futures contracts on a number of indices.
Details of some of the prominent contracts are summarized below.

Specifications of Futures Contracts on Major
Indices
Contract Index Multiple  Point Currency  Tick
Description Equivalent  Size
E-Mini S&P500 $50 001 Index $050  $12.50
S&P 500 Units
E-Mini NASDAQ $20 0.01Index $020  $10.00
NASDAQ 100 -100 Units
S&P 500 S&P 500  $250 0.01 Index $2.50 $25.00
Units
NASDAQ NASDAQ $100 0.01 Index $ 1.00 $ 50.00
100 100 Units
Nikkei 225 Nikkei 500JPY 1 Index 500]JPY 2,500 ]JPY
225 Unit
Nikkei 225 Nikkei 225 $5 1 Index $5.00 $25.00
Unit

The relationship between Point Description, Currency Equivalent, and
Tick Size can be illustrated as follows.

Take the case of the E-Mini S&P 500 futures contract. One point is
equivalent to 0.01 units in terms of the index. Since each index unit
is worth $50, each point is worth $0.50. The minimum observable
change in the futures price is 25 points or $12.50 per contract.

In the case of the Nikkei 225 Yen denominated contract, each point
is one index unit, which is worth 500 JPY. The minimum observable
price change is five points or 2,500 JPY.

The expiration dates differ from contract to contract. The E-Mini
S&P and the E-Mini NASDAQ 100 contracts normally expire on
the third Friday of the contract month. The Nikkei 225 contracts,
both dollar denominated as well as yen denominated, expire on the
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business day preceding the second Friday of the contract month.
The S&P 500 and the NASDAQ 100 contracts expire on the
business day prior to the third Friday of the expiration month. All
the contracts are cash settled.

The number of contracts that will be available at any point in time

is as described below.

Available Expiration Months in General

Contract Available Months

E-Mini S&P 500 Two months from the March quarterly cycle

E-Mini NASDAQ 100 Two months from the March quarterly cycle

S&P 500 Eight months from the March quarterly cycle
NASDAQ 100 Three months from the March cycle

Nikkei 225 ( JPY) Five months from the March quarterly cycle

and three Serial months
Nikkei 225 (USD) Four months from the March quarterly cycle

Available Expiration Months on December 19, 2004

Contract Available Months
E-Mini S&P 500 March-05 and June-05
E-Mini NASDAQ 100 March-05 and June-05
S&P 500 March-05, June-05, Sep-05, Dec-05,
March-06, June-06, Sep-06, and Dec-06
NASDAQ 100 March-05, June-05, and Sep-05
Nikkei 225 (JPY) March-05, June-05, Sep-05, Dec-05,
and March-06, and Jan-05, Feb-05, and April-05
Nikkei 225 (USD) March-05, June-05, Sep-05, and Dec-05

Assume that today is 19 December 2004, which is the third Sunday
of December. The December contracts would all have expired. The
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expiration months that will be available for the various products are
shown in Table 6.14.

Question 6.19  Wrat are the specifications of the major interest rate
Jutures contracts that are traded on the CME?

Some of the major interest rate futures contracts offered by
the CME are the following.

Eurodollar Futures
LIBOR Futures

Euroyen Futures

13 Week US T-bill Futures

Furodollar Futures

The underlying asset is a time deposit with a principal amount of $1
MM and three months to maturity. The futures price is quoted as
an index number that is equivalent to an implicit interest rate. For
instance, a quoted price of 92 would imply an interest rate of

100.00 — 92.00 = 8.00%

The contract value corresponding to a futures price of F, may be
calculated as

(100.00 — F) y ﬂ
100.00 360
Thus, the contract value corresponding to a quoted price of 92 is

(100.00 —92.00) 90
100.00 360

1,000,000 — 1,000,000 x

1,000,000 — 1,000,000 x

= 1,000,000 — 20,000 = 980,000

The contracts expire at 11:00 a.m. London Time, on the second
London bank business day before the third Wednesday of the
contract month. At any point in time, 40 contract months from the

March quarterly cycle, as well as the four nearest serial months will
be listed.
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So on 19 December 2004, the available contract months will be:

March, June, September, and December of 2005-2014, and January
2005, February 2005, April 2005, and May 2005. All contracts are
cash settled.

LIBOR Futures

The underlying asset is a time deposit with a principal amount of
$3 MM and one month to maturity. The quoted futures price is in
terms of an index number which is equivalent to an implicit interest
rate. The contract value corresponding to a quoted futures price of
94 is
(100.00 — 94.00) 30

100.00 360

3,000,000 — 3,000,000 x x

= 3,000,000 — 15,000 = 2,985,000

The contracts expire at 11:00 a.m. London Time, on the second
London bank business day before the third Wednesday of the
contract month. At any point in time, contracts for the next twelve
consecutive months will be listed. So on 19 December 2004, the
available contract months will be, January-December 2005. The
contracts are cash settled.

Euroyen Futures

The underlying asset is a time deposit with a principal amount of 100
MM JPY, and three months to maturity. The quoted futures price
is in terms of an index number which is equivalent to an implicit
interest rate. The contract value corresponding to a quoted futures
price of 94 is

(100.00 — 94.00) 90

100,000,000 — 100,000,000 x x X —
100.00 360

= 100,000,000 — 1,500,000 = 98,500,000

The contracts expire at the close of the trading session immediately
preceding the last trading day for the three month Euroyen futures
contract on the Singapore Exchange. The last trading day on
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the Singapore Exchange is the second business day immediately
preceding the last Wednesday of the contract month. At any point
in time, 20 contracts will be listed from the March quarterly cycle.
Thus on 19 December 2004, the available months will be March,
June, September, and December of 2005-2009. The contracts are
cash settled.

91 Day T-bill Futures

The underlying asset is a 13 week (91 day) T-bill with a face value
of $1 MM. The quoted futures price is in terms of an index number
that is equivalent to an implicit discount yield. The contract value
corresponding to a quoted futures price of 96 is

(100.00 — 96.00) 90

1,000,000 — 1,000,000 x x X —
100.00 360

= 1,000,000 — 10,000 = 990,000

The contracts expire at 12:00 p.m. Chicago time in the week
of the third Wednesday of the contract month. The expiration
date is scheduled to coincide with the day of the weekly 91 day
T-bill auction. At any point in time, four months from the March
cycle, plus two serial months will be listed. Thus on December 19,
2004, the available months will be, January 2005, February 2005,
March 2005, June 2005, September 2005, and December 2005. The
contracts are cash settled.

Question 6.20  Wrat are the specifications of the stock index futures
contracts that are traded on the CBOT?

The CBOT offers futures contracts on the DJIA. The contract
size is ten times the value of the index. Contracts expire on the third
Friday of the contract month, and are cash settled. Prices are quoted
in terms of index points, where each point is equivalent to $10. At
any point in time, the four nearest months from the March quarterly
cycle are listed for trading, plus two additional December months.
That is, on January 2, 2005, the following months would be listed:

March-05, June-05, Sep-05, Dec-05, Dec-06, and Dec-07
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There is also a mini-sized Dow futures contract. The contract size
in this case is five times the index level. Contracts expire on the
third Friday of the contract month, and are cash settled. Prices are
quoted in terms of index points, where each point is equivalent to
$5. At any point in time, the four nearest months from the March
quarterly cycle are listed for trading.

Question 6.21  What are the salient features of the long-term
interest rate futures contracts that are traded on the CBOT?

The CBOT trades futures contracts on the following products.

® Two year T-notes
® Five year T-notes
® Ten year T-notes
m 30 year T-bonds

Let us examine the details of each of these contracts.

2 Year T-note Futures

The underlying asset is a T-note with a face value of $200,000.
Notes with different maturity dates are allowable for delivery. The
deliverable notes must have an original maturity of not more than
five years and three months, and an actual maturity of not less than
one year and nine months from the first day of the delivery month,
and not more than two years from the last day of the delivery month.
The actual futures price is subject to a multiplicative adjustment
factor called the conversion factor.

1
Prices are quoted in terms of points and one quarter of T of a point.
A pointis $1 for a face value of $100. Thus a quote of 91-165 denotes
16.5
a price of 91 + Y for a bond with a face value of 100. Thus the

corresponding price for a note with a face value of $200,000 will be

91.515625
200,000 x 00 " $183,031.25
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The available contract months are March, June, September and
December.

5 Year T-note Futures

The underlying asset is a T-note with a face value of $100,000.
Notes with different maturity dates are allowable for delivery. The
deliverable notes must have an original maturity of not more than
five years and three months, and an actual maturity of not less than
four years and two months from the first day of the delivery month.
The actual futures price is subject to a conversion factor. Prices are

quoted in terms of points and one half of 3 of a point.

Thus a quote of 90-165, denotes a price of

90.515625
100,000 x o0 $90,515.625

for a note with a face value of $100,000. The available contract
months are March, June, September and December.

10 Year T-note Futures

The underlying asset is a T-note with a face value of $100,000.
Notes with different maturity dates are allowable for delivery. The
deliverable notes must have an actual maturity of not less than six
years and six months from the first day of the delivery month, and
not more than ten years from that date. The actual futures price is
subject to a conversion factor. Prices are quoted in terms of points

1
and one half of — of a point. The available contract months are

March, June, September and December.

30 Year T-bond Futures

The underlying asset is a T-bond with a face value of $100,000.
Bonds with different maturity dates are allowable for delivery. If the
deliverable bonds are callable in nature, they must not be callable
for at least 15 years from the first day of the delivery month. If they
are not callable in nature, they must have a maturity of at least 15
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years from the first day of the delivery month. The actual futures
price is subject to a conversion factor. Prices are quoted in terms of

points and D) of a point. The available contract months are March,

June, September and December.

All the above contracts are subject to delivery settlement.

Question 6.22  What are mini-sized T-bond and T-note futures?

There are two mini-sized interest rate contracts available on
T-notes and T-bonds at the CBOT. The first is a ten year T-note
futures contract where the underlying asset is a T-note with a face
value of $50,000. Multiple notes are allowable for delivery. The
deliverable grades must have an actual maturity of not less than six
years and six months from the first day of the delivery month, and
not more than ten years from that date. The actual futures price is
subject to a conversion factor. Prices are quoted in terms of points

1
and one half of I of a point. The available contract months are

March, June, September and December.

The second mini-sized contract is on 30-year T-bonds. The underly-
ing asset is a bond with a face value of $50,000. Multiple bonds are
allowable for delivery. If the deliverable bonds are callable in nature,
they must not be callable for at least 15 years from the first day of the
delivery month. If they are not callable in nature, they must have a
maturity of at least 15 years from the first date of the delivery month.
The actual futures price is subject to a conversion factor. Prices are

quoted in terms of points and — of a point. The available contract

months are March, June, September and December.

Both the mini contracts are delivery settled.

Question 6.23  What are the specifications of the Fed Funds futures
contracts on the CBOT?

The underlying asset is Federal Funds with a value of USD five
million. Prices are quoted as 100.00 minus the Fed Funds overnight
rate. At any point in time contracts for the next 24 calendar months
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will be available. The last trading day is the last business day of the
delivery month. Contracts are cash settled.

Question 6.24  Why are short-term interest rate futures prices
quoted in terms of an index and not directly in terms of interest rates?

There are two reasons for this. Firstly, a short position in
interest rate futures would indicate a desire to borrow whereas along
position would embody a desire to lend. Thus, the bid corresponds
to the borrowing rate whereas the ask corresponds to the lending
rate. Hence, a futures price quote in terms of interest rates would
lead to the bid being higher than the ask. However, an index
expressed as 100 minus the interest rate would ensure that the price
for a short position is lower than the price for a long position.

Secondly, from the perspective of a short, a rise in the interest rate
should lead to a profit if he were to offset his futures position. On
the contrary, from the point of view of a long, a fall in interest
rates should lead to a profit at the time of offsetting. This can be
demonstrated as follows.

Take the case of a person who is going short in a eurodollar futures
contract at a rate of 8% per annum. Thus, he is prepared to pay an
interest of

90
1,000,000 x 0.08 x — = $20,000
360

on a principal amount of $1,000,000.

Assume that the rate a month later is 10%. If he were to offset by

going long, he would be effectively agreeing to lend at an interest
of

90
1,000,000 x 0.10 x —— = $25,000
360

In the process he would make a profit of $5,000.

Thus rising interest rates will lead to profits for the short whereas
declining rates would lead to profits for the long. If we were to
express the futures price in terms of the rate of interest, shorts
would benefit from rising futures prices, whereas longs would stand
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to gain from declining futures prices. In all the other markets, we
have seen that declining futures prices lead to profits for the shorts,
whereas rising futures prices signify profits for the longs. In order
to be consistent with this treatment of profits and losses, the futures
prices for short-term interest rate products are expressed as an index.
If the index rises, the longs will gain, whereas if it falls, the shorts
will gain.

Question 6.25 Why are bond prices quoted as per $700 of face

value?

Bond prices are always quoted per $100 of face value. The
rationale is as follows. Consider two bonds, one with a face value
of $1,000 and the other with a face value of $2,000. If the prices
of the two bonds are equal and are quoted as say $1,400, the
implications would be very different for the two bonds. A quote
of $1,400 would imply that the $1,000 face value bond is trading at
a significant premium, whereas the $2,000 face value bond is trading
at a considerable discount.

However, if prices were to be quoted as per $100 of face value, a
price exceeding $100.00 would signify a premium bond, whereas
a price of less than $100.00 would connote a discount bond. In the
US, prices are quoted in terms of 32 nds of a dollar. Thus a price of
94-08 would imply a price of

8
94 + — = $94.25
+ 2 $
per $100 of face value. A price of $94-08+ would signify a price of
8 1
94 + — + — = $94.265625

32 64
per $100 of face value.

Question 6.26 What is the conversion Jactor, and how is it
computed for T-note and T-bond contracts?

As one can see from the contract specifications, under any
particular T-note or T-bond futures contract, a wide variety of
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bonds with different coupons and maturity dates will be eligible
for delivery. The choice as to which bond to deliver will be made
by the short, and obviously the price received by him will depend
on the bond that he chooses to deliver.

Now logically, if the short delivers a more valuable bond he
should receive more than what he would, were he to deliver a
less valuable bond. To facilitate comparisons between bonds, the
exchange specifies a conversion factor for each bond that is eligible
for delivery. Considering the fact that multiple bonds are eligible
for delivery, the conversion factor is nothing but a multiplicative
adjustment factor.

The conversion factor for a given bond is the value of the bond per
$1 of face value, as calculated on the first day of the delivery month,
using an annual YTM of 6% with semi-annual compounding.! For
the purpose of calculation, the life of the bond is rounded off down
to the nearest multiple of three months. If after rounding off, the
life of the bond is an integer multiple of semi-annual periods, then
the first coupon is assumed to be paid after six months. If, however,
after rounding off, the life of the bond is not equal to an integer
multiple of semi-annual periods, then the first coupon is assumed to
be paid after three months and the accrued interest is subtracted.

The Invoice Price for the 30 year T-bond contract, which is the price
received by the short, is calculated as follows:

Invoice Price =Invoice Principal Amount + Accrued Interest

=CF; x F x 100,000 4 AI;

where C F, is the conversion factor of bond i, F is the quoted futures
price per dollar of face value* and A/, is the accrued interest.

We will now illustrate as to how to calculate the conversion factor
using suitable examples.

17t was 8% until March, 2000.

2These principles will become clear when you go through the examples given below.

3Do not confuse it with the symbol for cash flows used in the discussion on Duration. The
potential for confusion is unfortunate but unavoidable

*T-bond futures prices are quoted in the same way as the cash market prices that is, they are
clean prices.
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Example I

Let us assume that we are short in a June futures contract and that
today is June 1,2001. Consider a 7% T-bond that matures on July 15,
2029. This bond is obviously eligible for delivery under the futures
contract.

On June 1, this bond has 28 years and 1% months to maturity. When
we round off down to the nearest multiple of three months, we get
a figure of 28 years.

The first coupon is assumed to be paid after six months. The
conversion factor may therefore be calculated as follows.

7
~PVIFA(3,56) + 100PVIF(3,56)

CF=2
100
~94.3791 4 19.1036
a 100
=1.1348
Example II

Instead of the July 2029 bond, consider another bond that is
maturing on September 15, 2029. This bond too is suitable for
delivery. On June 1, 2001, this bond has 28 years and 3% months
to maturity. The life of the bond when we round off down to the
nearest multiple of three months is 28 years and three months.

In this case, we assume that the first coupon is paid after three
months. The CF, can be calculated in three steps as shown below.

1. First find the price of the bond three months from today, using
a yield of 6% per annum.

77
P = + SPVIFA(3,56) + L00PVIF(3,56)

=3.5+94.3791 4+ 19.1036
=$116.9827
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2. Discount the price calculated above, for another three months.

116.9827
T — $115.2665

(1.03)

3. Subtract the accrued interest for 3 months, from the price
obtained in the second step.

Al =

x — = 1.75

N~
N | =

~ 115.2665 — 1.75
N 100

CF =1.1352

Illustration of an Invoice Price Calculation for a T-bond

Let us assume that on June 15, 2001 we announce our intention
to deliver the 7% bond maturing on September 15, 2029, under
the June futures contract. The actual delivery will take place two
business days later, that is, on June 17 How do we calculate the
invoice price?

The first step is to calculate the accrued interest.

The last coupon would have been paid on March 15, 2001 and the
next will be due on September 15, 2001. Between the two coupon
dates, there are 184 days. Between the last coupon date and the

delivery date, there are 94 days. The accrued interest for a T-bond
with a face value of $100,000 is

0.07 94
Al = — x — x 100,000 = $1788.0435
2 184

The futures settlement price on June 15° is assumed to be 95-12.
This corresponds to a decimal futures price per dollar of face value
of

95 + 5
32 _(.95375
100

5Notice that the settlement price is based on the day the intention to deliver is declared,
whereas accrued interest is calculated as of the delivery day. This is because once the intention
to deliver is declared, marking to market will cease and hence the futures price payable by
the long is the settlement price as of that day. However, since the long receives the bond only
on the delivery day, accrued interest must be computed until that day.
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The conversion factor has already been calculated to be 1.1352.

Invoice Price =0.95375 x 1.1352 x 100,000 + 1788.0435
=$110057.7435

Question 6.27  Why do we need to adopt two different procedures
Jfor computing the conversion factor?

The conversion factor is used to multiply the quoted futures
price, which is a clean price. Hence the factor should not be
contaminated with accrued interest. In Example I, the bond has
a life that, after rounding off, is an integer multiple of semi-annual
periods. Hence there is no question of accrued interest. However, in
Example II, accrued interest for 3 months is present in the value we
get in the second step. Therefore, we have to subtract this interest
in order to arrive at the conversion factor.

Question 6.28 I it true that the short has a number of options in
the case of T-note and T-bond futures contracts? If so, what are these options,
and how can a short benefit from them?

The short has essentially two kinds of options known as Quality
options and 7iming options respectively. A quality option implies
that the short has the right to select the bond which he would like to
deliver, whereas the timing option refers to the right given to him
to choose the time of delivery.

In order to appreciate these options we need to acquaint ourselves
with the delivery process for T-bond futures.

Delivery in the case of T-bond and T-note futures contracts is a
three day process. The three day period begins with what is called
the Intention Day, which is the day on which the short notifies the
clearing corporation of his intention to deliver. The Intention Day
can be any day from two business days prior to the first business day
of the delivery month, till two business days before the last business
day of the delivery month. On the next day, which is called the Notice
of Intention Day or Notice Day, the clearing corporation will inform
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each party of the other’s intention to make or take delivery. The
short has to then prepare an invoice for the long which gives details
about the security being delivered and the amount of payment for
delivery. Finally, on the next day, which is the Delivery Day, the short
has to deliver the bonds to the long in exchange for the amount
mentioned in the invoice.

While delivery continues till the end of the delivery month, trading
in the futures contracts ceases on the seventh business day prior to
the last business day of the delivery month.

Consider the case of a short who decides to deliver under the
September 2001 contract on September 7. The actual delivery will
therefore take place on September 9. The settlement price used to
calculate the Invoice Price is the price that is determined at 2 p.m.
on the Intention Day®, which in this case is September 7.

Now although the settlement price is determined at 2 p.m. on any
given intention day, the short has until 8 p.m. on that day to notify
the exchange as to whether or not he wishes to deliver. Thus, the
short has an option to lock in the 2 p.m. price by announcing his
intention to deliver any time before 8 p.m. This means that if interest
rates change after 2 p.m., then the short can profit by delivering a
bond which is now cheaper to deliver.

This feature is called the Wildcard Option.

In actual practice the short has a series of wildcard options. On the
first intention day’, he has a wildcard option. If interest rates change
in a favourable direction between 2 and 8 p.m. on that day, then
he can declare his intention to deliver and lock in the price at 2
p-m. However, if there is no change in prices between 2 and 8 p.m.,
then he can simply wait for the next day hoping that something will
happen between 2 and 8 p.m. on that day. This can go on till the last
intention day which is the third to last business day of the expiration
month.

6This price will change from day to day during the delivery period, until the last day of
trading. For all subsequent deliveries, the settlement price will be the price as of the last
trading day.

7This is the second to last business day of the month preceding expiration.



The McGraw-Hill Companies

Products and Exchanges :: 277

The wildcard option has a timing component as well as a quality
component. We will first illustrate the timing option component of
the wildcard option.

Consider the following time line.

INlustration of the sequence of events of
Figure 6.1 pertinence for a cash and carry strategy
with T-bond futures

[ to o on+l Hh+2 T %)
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t_; denotes the time when the last coupon was paid and #, denotes
the next coupon date. The contract expires at 7.

Let us consider the case of an investor who gets into a cash and
carry strategy at time #j, by buying 1 unit of bond i and going short
in C F; futures contracts, where C F; is the conversion factor of the
bond that has been bought.

Assume that the investor decides to deliver at time 7, +2 by
declaring his intention to deliver at time 7;. We will assume that
bond i, the bond in question, is the cheapest to deliver at that point
in time. Therefore, the futures settlement price at time #;, F;,, will
be such that

Py
' CF;

F

where P; ;, is the quoted price of bond i at time #.

If there is no timing option, then bond i will indeed be delivered
and the proceeds from delivery under the futures contract will be

CF,‘ X (Ft1 X CF, + Ali,t,l,t1+2) x 100,000
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The proceeds from the sale of the surplus bonds?® will be
(1 - CFi)(Pi,t1 + AIl’,lL],l‘rl»l) X 100,000
The total proceeds will be

CF; x (F, x CF; + Al , +2) x 100,000 + (1 — CF;)
(Pis + Aliy 1) x 100,000
=CF; x (Piy, + AL, 142) x 100,000 + (1 — CF;)
(Pis + Al 1) x 100,000

= (Piy + Al 41+1) x 100, 000

Now assume that between 2 p.m and 8 p.m on day #,, the YTM
changes. Let the corresponding spot price of bond i be P, . In
order for us to be able to focus exclusively on the timing option,
we will assume that bond i continues to be the cheapest to deliver
bond.

The proceeds from delivery under the futures contract will be the
same, namely

CF; % (Piy + Aliy ,112) x 100,000.
But the proceeds from the sale of the surplus bonds will be
(1= CF;)(Pf, + Al 441) x 100,000
The total proceeds will therefore be
CF; x (P + Al 4+2) x 100,000 + (1 — CF;)

(PF, + Al q11) x 100,000
The incremental profit from the yield change is

CF,’ X (Pi,tl + Ali,t,l,t1+2) X 100,000 + (1 — CFi)(Pinl + Ali,t,l,tﬁ»l)
%100,000 — (Piy, + Al 111) % 100,000
= (1 - CF’.)(PI'TH - Pi,tl) X 100,000

8If CF; > 1, additional bonds would have to be purchased if the short decides to deliver,
which means that there will be an outflow.
YALii 2 = Alig g1
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If CF; > 1, the incremental profit will be positive if Pr < Py, that
is, if yields rise. Thus, in the case of a bond whose conversion factor
is greater than one, the timing option is beneficial if yields rise.
Conversely, if the conversion factor were to be less than one, then
the yield would have to fall in order to enable the investor to profit
from the timing option. We will illustrate this principle with the help
of an example.

Example of the Timing Option

Assume that there are two bonds that are eligible for delivery on
September 7, 2001. Bond C carries a 5% coupon and matures on
October 15, 2021. Bond D carries a 11% coupon and matures on
October 15, 2029. The conversion factor for bond C is 0.8844, while
that for bond D is 1.6741. If we assume that the YTM for both the
bonds is 8%, then the quoted spot price for bond C will be 70-08,
and that for bond D will be 133-11. Bond C is cheaper to deliver
and the futures price at 2 p.m. will be equal to its delivery adjusted
spot price of 79-14.

Let us assume that an investor has initiated a cash and carry
strategy on August 7, 2001 with bond C and suddenly announces
his intention to deliver on September 7, 2001.

In the absence of a timing option, the investor would have locked
in

3
2

+ 33 147
——32 % 0.8844 x 100,000 + —== x — x 100,000
100 100 ~ 183

= $72262.7217

Let us assume that after 2 p.m., the YIM suddenly falls to 7%.
The quoted price of bond C, will now be 78-19. Now, if bond C is
delivered, the proceeds will be

79+ 5 5 147
0.8844 x x 0.8844 + —2- x —~ ] x 100,000
100 100~ 183

8+3 2146
+ —=— x — | x 100, 000
100 100 183

+(1-—08844)(
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= 0.8844 x 72262.7217 4 0.1156 x 80588.2855

= $73225.1569

Thus, clearly the timing option has paid off.

Example of the Quality Option

Let us examine the wildcard option again. Assume that after 2 p.m.
on September 7, the interest rate suddenly rises to 9%. The new spot
price of bond C will be 63-04, while that of bond D will be 120-11.

As one can verify, the timing option has no value in this case. But
let us consider what would happen if we were to deliver bond D,
instead of bond C.

If bond C were to be delivered in the absence of the wildcard
option, then the payoff would be $72262.7217. However, if bond
C were to be sold at the new price and C F . units of bond D were to
be purchased for delivery under the futures contract, the proceeds
would be as follows.

Payoff from delivery under the futures contract

794 4 55 147
= 0.8844 x 32 % 1.6741 + — x — | x 100,000
100 ~ 183
= $121520.4085

Proceeds from the sale of bond C

63+5 25 146
= [ =2 + == x — ) x 100,000
100 100 ~ 183

= $65119.5355

Cost of acquisition of bond D

120 + % 55 X %> x 100,000

=08844 | ———=+ —
100 100 183

= $110312.7404

The net proceeds = 121520.4085 + 65119.5355 — 110312.7404 =
$76327.2036, which is greater than the amount of $72262.7217, that
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would have been received in the absence of the wildcard option.
The quality option is clearly valuable in this case.

The wildcard option can be of even more benefit than has been
described above. This is because, once the short has announced his
intention to deliver, he has until 5 p.m. the next day to declare as
to which bond he wishes to deliver.

The End of the Month Option

The short can choose to deliver any deliverable bond on any
business day of the delivery month. The last trading day for T-bond
futures is the eighth to last business day of the delivery month.
After that day, all open contracts must be satisfied by delivery. The
settlement price on the last trading day is the one used to calculate
the Invoice Price on all subsequent days. After the last trading day
the seller still has two choices. The firstis the freedom to decide when
to deliver. Secondly, he can choose as to which bond to deliver.
These quality and timing options are part of the End of the Month
Option.

Let us assume that interest rates are stable for the days after the last
day of trading. Under these conditions, for every additional day the
short holds the bond, he earns accrued interest. But he must finance
it for every day that he holds it. If the coupon rate of the bond
exceeds the financing rate, then he should deliver on the last day.
Else he should deliver immediately. This timing option is known as
the Accrued Interest option.

Question 6.29  What are Futures Options? In the event of being
exercised, why do they lead to cash inflows for the option holder?

A Futures Option is an option that is written on a futures
contract. Since a futures contract by itself is a derivative security, a
futures option is a derivative of a derivative.

These options work as follows. Take the case of a call option that has
been written on a futures contract on euros. Each futures contract
is for 125,000 euros, and the option has an exercise price of $1.15.
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Assume that the last settlement price for the futures contract was
$1.20.

If the call were to be exercised, a long position in a futures contract
would be set up for the option holder. The exercise of the option
entitles the long to have a futures position established at the exercise
price of the option. In practice, this is achieved by paying the
option holder the difference between the previous settlement price
of the futures contract and the exercise price of the option, which
constitutes an inflow due to marking to market. Thus the option
holder will receive a cash inflow equal to this difference. In this case
the cash flow would be

125,000 x (1.20 — 1.15) = $6,250

He may choose to keep an open position in the futures contract or
else close out his position at the prevailing futures price.

At the same time, a short futures position would be established for
the seller of the option. In this case, he will have a cash outflow of
$6,250. He too could either keep an open position in the futures
contract, or else offset it at the prevailing futures price.

In the case of a put option on a futures contract, a short position in
a futures contract would be set up for the option holder if he were
to choose to exercise. In accordance with the logic used earlier,
he would in addition receive a cash inflow equal to the difference
between the exercise price and the previous settlement price.

For instance, assume that the investor had a put option on euros with
an exercise price of $1.25. Assume that the last settlement price was
$1.15. Upon exercise of the option, the investor would receive a
cash inflow of:

125,000 x (1.25 — 1.15) = $12,500

When the put option is exercised, a long position in the futures
contract would be set up for the option writer. He will incur a cash
outflow of $12,500. Both the option holder as well as the writer are
free to keep their futures positions open, or else close them out.

Question 6.30 Why would an investor prefer an option on a futures
contract to an option on an underlying asset?
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Options on futures contracts tend to be very popular in those
cases where the delivery of the underlying asset is cuambersome. An
example would be the case of options on agricultural commodities
or livestock. In such cases, many investors may prefer an options
on a futures contract, since the underlying asset is a derivative and
not a physical asset. The advantage of taking delivery of a futures
contract is that the investor need not deliver or take delivery of the
underlying asset at all. For, he can simply offset the futures position
after it has been established.

Futures contracts and futures options tend to trade in adjacent pits
on open-outcry exchanges. This proximity is cited as a cause for
greater market efficiency.

Test Your Concepts

1. The contract multiple for futures contracts on the S&P CNX
Nifty Index is:
(a) 50
(b) 100
(c) 200
(d) None of the above
2. The tick size for single stock futures contracts in India is:
(a) one paise
(b) five paise
(c) ten paise
(d) one Rupee
3. The conversion factor for T-bond and T-note futures contracts
in the US, is computed using a YTM of:
(a) 4% per annum
(b) 6% per annum
(c) 7% per annum
(d) 8% per annum
4. Delivery in the case of T-bond and T-note futures contracts in
the US, is:
(a) A one day process
(b) A two day process
(c) A three day process
(d) None of the above
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5.

10.

Quality and Timing options are a part of:
(a) T-bond futures

(b) T-note futures

(c) T-bill futures

(d) (a) and (b)

Cross-rate futures contracts are a type of:
(a) Short-term interest rate contracts

(b) Long-term interest rate contracts

(c) Foreign exchange contracts

(d) None of the above

Futures contracts on the Dow Jones index are traded on:

(a) The CBOT

(b) The NYMEX

(c) The AMEX

(d) Both (a) and (b)

BMA&F is a futures exchange based in:

(a) China

(b) Mexico

(c) Brazil

(d) Belgium

Futures contracts that are traded on the NSE, expire on:

(a) The last day of the expiration month

(b) The Thursday preceding the last Friday of the expiration
month

(c) The last Thursday of the expiration month

(d) None of the above

A quoted T-bill futures price of 92, implies a yield of:
(a) 2% per annum

) 4% per annum

) 8% per annum

) 16% per annum
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Chapter 1

TRADING STRATEGIES

Question 7.1  What are the different types of trading strategies that
can be implemented using futures contracts?

Futures contracts may be used with one of the following
objectives in mind.

m Hedging

® Speculating

m Arbitrage

® Quasi-arbitrage

Question 7.2  How does one speculate with the help of futures
contracts?

The futures position that is taken as a part of a speculative
strategy would depend on whether the investor is bullish or bearish
about the market.

A bullish investor will take a long position. His hunch is that the
market will go up and consequently, so will the futures price. If his
hunch were to be proved correct, he would make a profit equal to
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the difference between the futures price at the time of termination
of the speculative position and the price at the time of initiation of
the strategy.

Ilustration

Aruna Pannala is of the view that ONGC is going to appreciate in
price, and decides to go long in 200 contracts. Each contract is for
300 shares of ONGC. The futures price at the time of initiation of
the position is Rs 850.

Assume that her hunch is correct and the stock does indeed
appreciate in price. If the futures price after two weeks is Rs 861.25,
and Aruna decides to offset her position, her profit would be

200 x 300 x (861.25 — 850) = Rs 675,000

A bearish investor on the other hand will take a short position.
His view is that the market will decline and consequently, so will
the futures price. If his hunch were to be proved correct, he would
make a profit equal to the difference between the futures price at
the time of initiation of the speculative position and the price at the
time of termination of the strategy.

Ilustration

Aarti Desikan is of the view that ONGC is going to decline in price,
and decides to go short in 100 futures contracts. The futures price
at the time of initiation of the position is Rs 860.

Assume that her hunch is correct and the stock does indeed decline
in price. If the futures price after two weeks is Rs 849.75, and Aarti
decides to offset her position, her profit would be

100 x 300 x (860 — 849.75) = Rs 307,500

Question 7.3 How does one hedge with the help of futures contracts?

The futures position that is taken as part of a hedging strategy
would depend on whether the investor is long in the spot market,
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thatis, he is holding the security, or whether he is planning to acquire
the security.

A person with a long position in the spot market would go short
in futures contracts, whereas a person who is planning to acquire
securities in the spot market would go long in futures contracts.

Ilustration

Anitha Shankar is holding 3,000 shares of ONGC worth Rs 850.
The current futures price is Rs 860. She is worried that the price of
the shares will fall by the time she sells them two weeks later, and
hence decides to hedge by going short in futures contracts. Since
each contract is for 300 shares, she decides to hedge using 10 futures
contracts.

Two weeks later, the price of the shares in the market is Rs 825,
while the futures price is Rs 832.75. When she sells the shares in the
spot market, she will receive

3,000 x 825 = Rs 2,475, 000
The profit from the futures market will be
10 x 300 x (860.00 — 832.75) = Rs 81,750
The total cash flow = Rs 2,475,000 + Rs 81,750 =Rs 2,556,750. The

effective price received per share will be
2,556,750
3,000

= Rs 852.25

Ilustration

Kinnera Shastri plans to buy 3,000 shares of ONGC, and is worried
that the price may rise by the time she enters the market a week later.
The current futures price is Rs 860, while the current spot price is
Rs 850. Since Kinnera is going to buy shares of ONGC, she decides
to hedge by going long in futures contracts. Since each contract is
for 300 shares, she decides to hedge using 10 futures contracts.

Assume that the futures price a week hence is Rs 872.25, while the
spot price is Rs 865. The cost of 3,000 shares in the spot market will
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be
Rs 865 x 3,000 = Rs 2,595,000
The gain from the futures position will be
10 x 300 x (872.25 — 860) = 36,750
Thus the effective cost of the shares is
Rs 2,595,000 — Rs 36,750 = Rs 2,558,250

She has therefore locked in a price of

2,558,250
3,000

= Rs 852.75

for the shares.

Question 7.4  How does one set up an arbitrage strategy using futures
contracts?

The arbitrage strategy that is set up would depend on whether
the futures contract is underpriced or overpriced. In the case of an
overpriced futures contract, the arbitrageur would set up a cash
and carry strategy, whereas in the case of an underpriced futures
contract, he would set up a reverse cash and carry strategy.

Cash and Carry Arbitrage

Assume that the spot price of ONGC is Rs 850, and that the stock
is not likely to pay any dividends over the next six months. The
riskless rate of interest is 5% per annum and the price of a futures
contract on ONGC is Rs 872.50.

As per the cost of carry relationship, the price of the futures contract
ought to be

850 x (1.025) = Rs 871.25
Thus, the contract is overpriced.

Now consider the following strategy. Borrow Rs 255,000 and buy
300 shares of ONGC. Simultaneously sell a six month futures
contract for Rs 872.50.



The McGraw-Hill Companies

290 :: Futures Markets

Six months later, deliver the 300 shares for a consideration of
Rs 872.50 x 300 = Rs 261,750

Return the borrowed funds with interest. This will entail a cash
outflow of

255,000 x 1.025 = Rs 261,375

There is a net inflow of Rs 375 which is a cost-less, and risk-less
profit, and hence an arbitrage profit.

Reverse Cash and Carry Arbitrage

Assume that all the other variables have the same values as in the
above illustration, except for the futures price which is Rs 870.
Obviously, as we can see from the cost of carry relationship, the
contract is underpriced.

Consider the following strategy. Short sell 300 shares of ONGC and
invest the proceeds at 2.5% for six months. Simultaneously go long
in a futures contract to reacquire the shares after six months.

The cost of covering the short position is

300 x Rs 870 = Rs 261,000

The amount that will be returned on maturity of the loan will be
Rs 261,375. Thus there will be a net inflow of Rs 375, which is an
arbitrage profit, by virtue of it being cost-less and risk-less.

Ouestion 7.5 Whatis quasi-arbitrage, and what are the different
kinds of quasi-arbitrage strategies that can be set up ?

The fundamental relationship of equivalency between a spot
and a futures position is that:
Spot — Futures = Synthetic T-bill

That is, a long position in the spot asset, and a short position in a
futures contract, is equivalent to an artificial or synthetic risk-less
investment. The variables in the above equation can be transposed
to yield the following relationships.

Spot — T-bill = Synthetic Futures
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and
Futures + T-bill = Synthetic Spot

Thus, if we have two of the three assets in their natural form, a
synthetic version of the third asset can be created. The creation of
the synthetic version of an asset by using the above relationship is
termed as quasi-arbitrage.

Example

Reshma Khan, a high net worth investor based in Chennai, is
planning to invest in a risk-less asset for six months. One option
is to invest directly in T-bills. The ask price for a six month T-bill
with a face value of Rs 100,000, is Rs 96,000. The brokerage fee for
a Rs 100 investment in T-bills is ten paise. So for each T-bill that she
buys, Reshma has to pay a commission of Rs 96. Thus, the strategy
of investing in T-bills will yield a return of

100,000 — (96,000 + 96)
(96,000 + 96)

= 4.0626%

Now let us consider another option that Reshma can explore.
Assume that TISCO shares are available at a price of Rs 100.25 per
share. Futures contracts with six months to expiration are available
for Rs 105. The brokerage fees payable in the market are as follows.
For every share that is bought or sold in the spot market, a 15 paise
commission is payable. And while transacting in the futures market,
a fee of five paise is payable per share.

In Reshma’s case, instead of investing in T-bills, she can go long
in the spot market and take a short position in the futures market,
thereby creating an investment in a synthetic T-bill. Her transaction
costs are 15 paise for every share that she buys and five paise for
every futures contract that she goes short in. Consequently, her rate
of return is

105 — (100.25 + 0.20)
(100.25 + 0.20)
Thus, her rate of return if she follows this strategy, will be higher

than what she would get if she were to invest in T-bills. Hence, a
person like Reshma who is looking for a risk-free investment, would

= 4.5296%
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rather engage in a cash and carry strategy to buy synthetic T-bills.
This is what we mean by quasi-arbitrage.

Question 7.6 How does one implement a hedging strategy using
stock index futures contracts?

It can be shown that the number of futures contracts required
to set up a minimum variance hedge for a stock portfolio is given

by:

where Bp is the beta of the portfolio whose value is sought to be
hedged, P; is the current value of the portfolio, and 7, is the current
value of the index in dollars.

Take the case of a portfolio manager who is handling a portfolio
which is currently worth 10 MM dollars and is worried that the
market is going to fall. If he decides to hedge, he needs to hedge
in such a way that if the market were to fall, he will make a profit
on the futures contract. So obviously, he needs to go short in index
futures.

Assume that the current value of the index is 250 and that each
index point is worth $250. The value of the index in dollar terms is
therefore

250 x 250 = $62,500

As per the no-arbitrage condition, the futures price is given by:
Foeg1rx T=0]_p
= rx —=|—
t t 360 T

where I, is the current index level, (T — t) is the time till expiration
of the futures contract, and D7 is the future value of the dividends
paid by the component stocks between ¢ and 7', as calculated at 7.
Dy is measured in terms of index units.

Consider a futures contract with 72 days to expiration, which we
will assume coincides with the hedging horizon of the manager. If
the future value of dividends in index units is assumed to be ten,
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and the risk-less rate of interest is taken as 10%, then the current
no-arbitrage futures price is given by:

2
250 (1 + 0.10 x 7— —10 =245
360
We will assume that the beta of the portfolio relative to the index is
1.25. The number of futures contracts required for a risk minimizing
hedge is therefore

10,000,000
1.25 x ——— = 200 contracts.
62,500

We will examine the performance of the hedge in two different
terminal scenarios.

The Index Rises in Value

Let the index value at expiration be 260. The value of our portfolio
can be calculated as follows.
260 — 250
The return on the index = ——— = 4%.
250
10 x 250

The dividend yield = —— = 4%.
e dividend yie S0 o 350 %

Thus, the total return on the market = 4% + 4% = 8%.

0.10 x 72
The riskless rate for 72 days = TE = 2%.

Therefore, the rate of return on our portfolio is
2+1.25(8 —-2) =9.5%
Our portfolio is hence worth 10(1 + 0.095) MM = $10.95 MM.
The profit/loss from the futures market is

(245 — 260) x 250 x 200 = $(750,000)

Thus, the net value of our holdings is 10.95 — 0.75 = $10.2 MM.

As we can see, our hedged portfolio has earned a 2% rate of return.
How can we explain this? The futures contract has helped remove all
the inherent market risk. Therefore, it is obvious that our portfolio
will earn the risk-less rate of return, which is 2% for 72 days.
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The Index Declines in Value

Let the index value at expiration be 220. If so, then

220 — 2
The return on the index = u = —12%.
250
10 x 250
The dividend yield = —— " = 4%.
250 x 250

The total return on the market = —12% + 4% = —8% .

1 2
The risk-less rate for 72 days = % = 2%.

Therefore, the rate of return on our portfolio is
2+1.25(-8 —2) = —10.5%.
Our portfolio is hence worth 10(1 — 0.105) MM = $8.95 MM.
The profit/loss from the futures market is

(245 — 220) x 250 x 200 = $1,250,000

Thus, the net value of our holdings = 8.95 + 1.25 = $10.2 MM.
Once again, the rate of return on the hedged portfolio is 2%.

In practice, however, our hedge may not perform perfectly. Firstly,
dividends and interest rates may change over the life of the hedge.
Secondly, the return on the index over 72 days may not be perfectly
correlated with the return on our portfolio.

Question 7.7  How does one use index futures to change the beta of
a portfolio?

It can be shown that the number of futures contracts required
to change the beta of a portfolio from B* to B is given by:
P,
N =(Br— B
t
where P, is the value of the portfolio, and /; is the value of the index
in dollars.
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If we want to increase the beta, N will be greater than zero, and we
should go long in the required number of futures contracts, whereas
if we want to decrease the beta, we should go short.

Example

An investor is holding a portfolio that is worth $300,000,000. The
current beta is 0.85. The investor is bullish about the market and
wants to increase the beta to 1.20. The S&P 500 index is currently
at 800 and the index multiplier is 250.

The number of futures contracts required is given by
300,000,000
800 x 250

Quite obviously the investor needs to go long.

N = (1.20 — 0.85)

Question 7.8  What is Program Trading?

Program Trading is nothing but cash and carry and reverse
cash and carry arbitrage using stock index futures. If the futures
contract is overpriced, the arbitrageur will go short in futures
contracts and buy the stocks underlying the index, in the same
proportions as they are contained in the index. On the contrary, if
the contract were to be underpriced, the arbitrageur would short sell
the stocks contained in the index, and go long in futures contracts.

Since index arbitrage requires the taking of a long or a short position
on a simultaneous basis in all the stocks constituting the index, a
computer based system is obviously required to initiate this kind of
arbitrage. It is because of the use of computer programs to facilitate
such arbitrage activities, that index arbitrage has come to be referred
to as program trading.

Question 7.9 I practice, how is program trading implemented?

We will illustrate our arguments using a numerical example.

Consider a hypothetical price-weighted index based on five stocks,
the prices of which are as follows.
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T;b1|e Price of the Constituents of the Stock Index

Stock Price
ACC 907
Bombay Dyeing 81
Colgate Palmolive 211
Escorts 68
Hindustan Lever 732
Total 1,999

If we assume that the divisor is equal to 5, the index value is 399.8.

Assume that today is July 1, 20XX and that there is a futures contract
based on the above index expiring on September 21, 20XX, that is,
82 days later. We will also assume that ACC will pay a dividend of
Rs 10 on July 21, that HLL will pay a dividend of Rs 15 on August
10 and that Colgate will pay a dividend of Rs 10 on September 1.
The borrowing/lending rate for all investors will be taken to be 10%
per annum.

Let us first compute the future value of the dividends. On July 21 you
will get a dividend of Rs 10. This can be reinvested till September
21 to yield

2
10 x {1+ 0.10 x 6— =10.1722.
360

Similarly, the future values of the other two dividends, as of
September 21, are 15.175 and 10.0556.

To preclude arbitrage opportunities, the futures price, in rupee
terms, should be a value F such that

82
F 4 15.175 4+ 10.1722 + 10.0556 = 399.8 x 5 x |:1 +0.10 x %]

=2,044.5328
= F =Rs 2,009.13
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However, the convention is to express the futures price in terms of
index units and not in rupee terms. Thus the futures price should

be
2,009.13
5

If F were not equal to this value, there will be arbitrage opportuni-
ties.

= 401.826.

Cash and Carry Index Arbitrage

Let us assume that F = 405.

Consider the following strategy. Borrow Rs 1,999 to buy the five
stocks which constitute the index and go short in one futures
contract. When the dividends are received periodically, reinvest
them at the lending rate till the expiration of the futures contract.
At expiration, since index futures contracts are always cash settled, the
futures price will be set equal to the spot index value at that point
in time. Therefore, at the time of expiration, the shares should be
sold at the prevailing market prices.

Assume that the spot prices of the shares at the time of expiration,
are as follows.

Table Stock Prices at Expiration
7.2

Stock Price
ACC 925
Bombay Dyeing 90
Colgate Palmolive 225
Escorts 75
Hindustan Lever 750
Total 2,065

The corresponding index value is 413.
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The profit/loss from the futures market is, 405 — 413 = (8) index
units, which is equivalent to 8 x 5 = Rs (40).

The cash inflow when the stocks are sold is Rs. 2,065. The payoffs
from the reinvested dividends is

10.1722 + 15.175 + 10.0556 = Rs. 35.4028.
The net cash flow at expiration is therefore

2,065 + 35.4028 — 2,044.5328 — 40 = Rs. 15.87
15.87

Rs 15.87 is equivalent to = 3.174 index units, which is

the difference between the quoted futures price of 405 and the
no-arbitrage price of 401.826. It is important to note that the profit
will always be equal to the difference between the quoted price and
the no-arbitrage price and will be independent of the actual stock
prices prevailing at expiration. This is because we have made the
assumption that the arbitrageur will be able to sell the shares in the
market, at the same prices as those used to compute the index value
at expiration.

Reverse Cash and Carry Index Arbitrage

Consider the same information as in the above example, but assume
that the futures price is 395.

A potential arbitrageur will now do the following. He will short
sell all the five stocks which constitute the index and invest the
proceeds at the lending rate of 10%. Simultaneously, he will go long
in a futures contract. When the dividends are due, he will borrow
the requisite amounts and pay the person(s) who have lent him the
shares. At expiration, he will acquire the shares at the prevailing
spot prices and return them. He will also be required to repay the
amounts borrowed for the dividend payments with interest, and will
be entitled to the profit/loss from the futures market. The amount
that he had originally lent out after selling the shares short, will now
be returned to him with interest.

Therefore, the net cash flow at expiration will be

—2,065 — 35.4028 4 2,044.5328 + 5(413 — 395) = Rs. 34.13
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which is equivalent to 6.826 index units, that is, the difference
between the futures price of 395 and the no-arbitrage price of
401.826. Once again, the profit will be independent of the stock
prices prevailing at expiration.

Question 7.10  What are the risks inherent in program trading?

Index arbitrage has certain underlying risks in practice.

1. Let us assume that you have analysed the spot and futures
prices and have come to the conclusion that there is money
to be made through cash and carry arbitrage. To execute
it, however, you will need to buy the basket of securities
constituting the index and sell the appropriate number of
futures contracts. Let us assume that you are quickly able to
take a short position in the futures market. But, how can you
be sure that the prices of some of the stocks will not go up
before your purchase transactions are through? If so, you may
make a lower profit than anticipated or even make a loss.

2. The second problem with cash and carry arbitrage! is that the
basket of securities has to be sold on the day of expiration at
prices corresponding to those which are used to calculate the
settlement price of the futures contract on that day. Why is this
so?

Remember, that since the contract is cash settled, at expiration,
the futures price will be set equal to the prevailing spot index
value. It has been stated earlier that arbitrage profits are
independent of the prevailing spot prices at expiration. For
this to be true, it is necessary that we should be able to sell
the individual stocks at prices corresponding to those used to
determine the settlement price of the index.

In practice, the arbitrageur will issue a Market on Close Order,
which means that the broker has to sell the shares at the market
prices prevailing at the close of trading. In real life, this can be
difficult.

The above risks are called Execution Risks.

'Equivalent problems will exist with reverse cash and carry arbitrage. Readers should be able
to work out the logic.
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3. The third problem with index arbitrage, is that stocks may not
pay dividends as forecasted by us while identifying arbitrage
opportunities. This is called Dividend Risk.

4. And finally, the interest rates that we use to calculate potential
arbitrage profits at the outset may not be the same as the rates
at which we are eventually able to borrow and lend. This is
known as Interest Rate Risk.

Question 7.11  What is Stock Picking?

Stock Picking refers to the art of finding stocks that are
underpriced or overpriced. Consider the following representation
of the rate of return on stock i.

ri=r+Bi(tm —r)+ & +a

€; is the unsystematic error, that is, the return due to unsystematic
risk, which is expected to have a value of zero. The term g; (r,, — r)
is the excess return due to market risk. «; is what we call an abnormal
return, which is due to mispricing of the stock. If the stock is correctly
priced, then «; will be zero. If «; > 0, then it implies that the
stock is underpriced, whereas if o; < 0, it implies that the stock is
overpriced.

A stock picker is a person who believes that a stock is underpriced
or overpriced and seeks to take advantage of it. However, if he takes
a position in the stock without hedging against movements in the
market as a whole, there is a risk that even if he were to realize
the abnormal return that he expects, the general market movement
may be such that he would make an overall loss. This can best be
illustrated with the help of an example.

Example

A stock picker believes that Colgate Palmolive is underpriced and
that he will get a positive abnormal return if he buys it. Assume that
the risk-less rate is 2%, and that the beta of Colgate is 1.5.

Let us assume that his hunch turns out to be correct and that «; does
turn out to be 0.5%. However, it so happens that r,, = —5%, that s,
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the market goes down. If we assume that ¢; = 0 then
ri=2+1.5(=5—2) + 0.5 = —8%
Thus although he backed the right horse’, he has ended up with a

negative rate of return. This situation could have been avoided, had
he hedged using stock index futures.

Let us assume that he invests $1,000,000 in the stock and goes short
in S&P index futures when the index level is 250 and the futures
price is at 245. The dividend yield is 4%. The appropriate number
of futures contracts is given by

h=8 P
= X —
P It

1,000,000
=24

=15 X ——— =
250 x 250

If the dividend yield is taken to be 4%, a return of —-5% on the
market corresponds to a decline of 9% in the index level. Thus, the
corresponding index value is 227.50.

The rate of return on the stock in such a scenario is —8%,
which means that the terminal stock value is 1,000,000(1 — 0.08) =
$920,000.

The profit/loss from the futures position is
24 x 250(245 — 227.5) = $105,000
The value of the stock plus the futures profit/loss is
920,000 + 105,000 = $1,025,000

The overall rate of return is therefore 2.5%. This value of 2.5%

corresponds to the riskless rate of 2%, plus the abnormal return of
0.5%.

Thus, if you believe that the stock is underpriced but want to hedge yourself
against market risk, you should buy the stock and go short in stock index
futures. Similarly, if you believe that the stock is overpriced, short sell the
stock and go long in stock index futures.

Question 7.12  What is Market Timing?
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Portfolio managers frequently use index futures contracts to
engage in what are known as Market Timing strategies. These entail
the movement of funds from T-bills to equities and vice versa. If the
manager feels that the portfolio is going to do well, he will move
funds from T-bills to equity. But, if he anticipates a bear market,
then he will do the reverse.

Moving from Equities to T-bills

Take the case of the portfolio manager we considered in the above
example on hedging in Question 7.6. Let us assume that he is worried
about a market decline and wants to shift his funds from equities to T-
bills. As has been demonstrated above, he can use futures contracts
to invest in synthetic T-bills. That is, if he combines a short position
in 200 futures contracts with his existing stock position, then it will be
tantamount to making a riskless investment, for the overall portfolio
value will be independent of the index level at expiration.

Moving from T-bills to Equities

Now let us consider the case of a portfolio manager who is holding
T-bills worth 10 MM and wants to shift to an equity portfolio with
a beta of 0.80. We know that

Futures + T-bills = Synthetic Spot.

Thus, in order to effectively take an equity position, the manager
needs to combine a long position in the futures contracts with his
existing position in T-bills. Using the same logic as before, the
number of futures contracts required is

10,000,000
0.80 X ————— = 128 contracts.
62,500
We will examine the performance of the overall portfolio under two

different scenarios as before.
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Case I: Index = 260
The value of the T-bills = $10,200,000.

The profit/loss from the futures position is
128 x 250(260 — 245) = $480,000.
Thus the total portfolio value is
10,200,000 + 480,000 = $10,680,000

which implies a rate of return of 6.8% on the investment of 10 MM.
A rate of return of 6.8% on the portfolio corresponds to a rate of
return of

(6.8 —2)
0.80

on the market portfolio. Since the dividend yield is 4%, the implied
return on the index is 4%, which is consistent with the observed
index level of 260.

+2=8%

Case II: Index = 230

The value of the T-bills = $10,200,000.
The profit/loss from the futures position is

128 x 250(230 — 245) = $(480,000).
The total portfolio value is therefore

10,200,000 — 480,000 = $9,720, 000

which implies a rate of return of —2.8% for the portfolio, which
corresponds to a return of —4% on the market. Since the dividend
yield is 4%, the implied return on the index is -8%, which is
consistent with an index level of 230.

Question 7.13  What is Portfolio Insurance?

We have seen earlier that an investor can move from an actual
spot position to a synthetic T-bill position, by going short in futures
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contracts. The end result is the creation of a risk-free investment,
which gives the risk-less rate of return.

In practice, a portfolio manager may convert a fraction of his risky
portfolio into equivalent synthetic T-bills using futures contracts and
continue to hold the balance in the form of the risky portfolio.
Now in principle, the value of this risky component can at worst go
to zero. The risk-less equivalent will continue to earn the risk-free
rate of return. Hence, such a strategy puts a floor on the value of
the overall portfolio. The portfolio may end up earning more, but
cannot earn less.

Such a risk management strategy is called Portfolio Insurance. In
practice, fund managers will constantly watch the market and sell
and buy futures contracts in order to move from equities to synthetic
debt and vice versa. At any point in time, the greater the level of
insurance required, the more will be the number of futures contracts
that have to be sold. The technique of constantly switching from one
asset position to another is called Dynamic Hedging.

Question 7.14  Does trading in stock index futures lead to enhanced
volatility in the stock market?

Trading in stock index futures has attracted its share of
criticism. Many policy makers have suggested that trading in index
futures increases the volatility of the market as a whole. More
specifically, it has been argued that program trading and portfolio
insurance make markets more volatile.

Program trading entails the initiation of cash and carry and reverse
cash and carry strategies by arbitrageurs. Let us take the case of cash
and carry arbitrage. An arbitrageur who engages in this strategy, will
go long in the index and short in the futures. On the expiration date
of the contract, in order to offload his shares, he will issue a market
on close order as explained earlier. Offloading of large volumes
of shares is likely to have an impact on the market only if there
is a large supply-demand imbalance. A4 priori, we have no reason
to presume that such an event will occur, because in the course
of trading over the life of the futures contract, there would have
been traders entering into cash and carry strategies, as well as those
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entering into reverse cash and carry positions. Consequently, there
is little reason to presuppose that program trading will increase stock
market volatility.

What about portfolio insurance? If stock markets fall, portfolio
managers will seek to insure a larger fraction of their portfolio.
This will entail taking short positions in futures contracts. Since the
two are inextricably linked, such widespread selling can depress
futures prices, thereby inducing a further drop in stock prices and
exacerbating the problem.

The evidence as to whether trading in index futures has coincided
with an increase in market volatility is not very compelling.2 But
even assuming that this is correct, the question remains as to whether
volatility per seis bad? As Kolb argues, volatility is a manifestation of
the arrival of fresh information into the market. As new information
is received, buyers and sellers will reassess their perceptions of the
values of different assets and the observed prices will then adjust to
reflect these changes, thus giving rise to volatility. In free market
economics, accurate prices are considered to be imperative for
the correct allocation of resources. From that standpoint, volatility
can be construed as evidence of a market that is informationally
efficient. Thus volatility per se, need not be undesirable, although
volatility arising due to factors unrelated to the arrival of pertinent
information, is not always desirable.

Question 7.15 Using Eurodollar (ED) futures, how can a client
lock in a borrowing rate in USD?

Let us assume that today is July 1, 20XX. Ranbaxy requires
one million US dollars on September 19 for a period of 90 days, for
which it will pay the LIBOR that prevails on that day. The company
is worried that rates may rise before September 19, the last day of
trading for the September futures contract. The current September
futures price is 91 and the current 90 day LIBOR is 8.85%.

The first question to ask is as to whether the company should go
in for a long hedge or a short hedge. If the rates rise, the hedge

2See Kolb (2000).
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should lead to a profit in the futures market. That is, if the index
falls, the company should gain. So obviously Ranbaxy requires a
short hedge.

Hence the maxim is that borrowers require short hedges, while lenders require

long hedges.

Assume that Ranbaxy goes short in one September futures contract.
Let us consider two different scenarios on September 19.

Case A: LIBOR = 8%

The interest payable on the loan of 1 MM is

90
0.08 x 1,000,000 x —
360

= $20,000

Gain/loss from the futures market is
(Fo—F1) 90
100 360
(91 —92) 8 ﬂ
100 360
= (2,500)

1,000,000 x

= 1,000,000 x

Therefore, the effective interest paid is

20,000 + 2,500 = $22,500

Case B: LIBOR = 10%

The interest payable is

90
0.10 x 1,000,000 x —

360
= $25,000
Profit/loss from the futures position is
(91 —90) 90
1,000,000 x ——= x —
100 360

= $2,500
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Thus, the effective interest paid is

25,000 — 2,500 = $22,500

Hence, irrespective of what happens on September 19, the company
will end up paying $22,500 as interest, which corresponds to a rate
of

22,500 y 360
1,000,000 90

and is the rate implicit in the initial futures price of 91.

=9%

Thus, hedging with ED futures allows you to lock in the rate implicit
in the current futures price.?

Notice another feature. Since the ED futures contract is cash
settled, the profit/loss from the futures position is paid/received on
September 19, whereas the interest on the loan of 1 MM is payable
only 90 days hence. Thus, if this profit were to be reinvested or
the loss were to be financed, the effective interest paid on the loan
would be higher than 9% in case A and lower than 9% in case B.
While studying ED futures contracts, we will ignore such interest
on profits/losses.

Question7.16  Using ED futures, how can a client lock in a lending
rate in USD?

Once again assume that today is July 1, 20XX. Yes Bank plans
to lend one million US dollars on September 19 for a period of 90
days, for which it will receive the LIBOR that prevails on that day.
The bank is worried that rates may fall before September 19, the
last day of trading for the September futures contract. The current
September futures price is 91.50 and the current 90 day LIBOR is
8.85%.

Since the bank is lending, it obviously requires along hedge. Assume
that it goes long in one September futures contract. Let us consider
two different scenarios on September 19.

3Note, it does not ensure that you are able to lock in the LIBOR prevailing at the inception
of the hedge, which in this case, happens to be 8.85% .
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Case A: LIBOR = 8%
The interest receivable on the loan of 1 MM is

90
0.08 x 1,000,000 x —
360

= $20,000

Gain/loss from the futures market is

F, —F 90
1nmum0xﬁi——£2x——

100 360
(92— 91.50) 90
= 1,000,000 x ~————"7 x
100 360
= $1,250

Therefore, the effective interest received is

20,000 + 1,250 = $21,250

Case B: LIBOR = 10%
The interest receivable is

90
0.10 x 1,000,000 x —
360

= $25,000
Profit/loss from the futures position is

(90 — 91.50) 90

1,000,000 x X —
100 360

= $(3,750)
Thus, the effective interest received is
25,000 — 3,750 = $21,250

Hence, irrespective of what happens on September 19, the bank will
end up receiving $21,250 as interest, which corresponds to a rate of

21,250 360
——— x — =85%
1,000,000 90

and is the rate implicit in the initial futures price of 91.50.
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Question 7.17  With the help of ED futures, how does one hedge
the rate on a loan which is not for an exact period of 90 days?

We can use ED futures to lock in rates for an N day loan,
where N is fairly close to 90. This can be done if the interest rate
for the N day loan moves closely with the interest rate for a 90 day
loan. The appropriate hedge ratio can be derived as follows.

Let us assume that dy = o + dyy + €, where dy is the annualized
rate for an N day loan and dy is the annualized rate for a 90 day
loan. If we assume that € = 0, then

Ady = Ady

Consider an N day loan for Q million dollars. The change in the
interest received/paid due to an interest rate change is

Ady N
0 x 1,000,000 X —— X —
100 360

The profit/loss per futures contract used for hedging is
Adygy y 90
100 360

We need to choose the number of futures contracts, Q, in such a
way that

1,000,000 x

Ady N Adgy 90
0 x 1,000,000 x —— x — = QO x 1,000,000 x X —
100 360 100 360

By assumption, Ady = Ady.

Therefore

QO xN=0;x90

N
= % = the hedge ratio = 90

With the help of the following example, we will illustrate as to how
this hedge will work.
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Example

Assume that we are standing on July 1, 20XX and that we will have
10 MM to lend from September 19 to January 5, that is for a period
of 108 days. The September futures contract expires on September
19 and the current price is 91.75. The rate that we will receive when
the loan is made, is assumed to be the LIBOR prevailing at that
point in time, plus 100 b.p.*

Since we need to hedge a lending rate, we need to go long in ED
futures.

0 0% 8
= 90

Let us see as to how this hedge will perform in practice.

Case A : LIBOR = 8%
The actual interest received is
108
0.09 x 10,000,000 x % = $270,000

Profit/loss from the futures position is

(92— 91.75) 90

12 x 1,000,000 x X —
100 360

= $7,500
The effective interest received = $277,500
Case B : LIBOR = 8.5%
The actual interest received is
0.095 x 10,000,000 x % = $285,000

Profit/loss from the futures position is

(91.5—91.75) 90

12 x 1,000,000 x X —
100 360

4*b.p. is an abbrevation for a basis point where one basis point is one hundredth of one percent.
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= $(7,500)
The effective interest received = $277,500.

Thus, irrespective of what happens on September 19, we are assured
of an interest amount of $277,500. This corresponds to an interest i
such that

108
10,000,000 [1 +1i X %} = 10,277,500

iis therefore equal to 9.25%, which corresponds to the rate of 8.25%
implicit in the initial futures price, plus the 100 b.p. premium that
the lender is getting over LIBOR.

Question 7.18 I it true that a series of futures contracts can be
used by a bank to convert a floating rate source of funds to a fixed rate loan
that can be offered to a borrower?

In a situation where the lender is borrowing at a floating rate
of interest, it is indeed possible to use a series of ED futures contracts
to offer a fixed rate loan to a client. We will illustrate the concept
with the help of an example.

Silverline Technologies Limited, a software company based in
Mumbai, wants a loan for 100 million USD for a period of one
year from June 15, 20XX. Let us assume that it approaches HDFC
bank for a fixed rate loan.

HDFC bank is in a position to raise money at LIBOR + 100 b.p.,
for periods of three months at a time. The question is, how should
it quote a fixed rate of interest to Silverline?

We will assume that the 90 day LIBOR on June 15 is 6.8%, and that
September, December and March contracts are available at 93.1,
92.8 and 92.6 respectively. For ease of exposition, we will assume
that the dates on which HDFC bank will roll over its three month
borrowings, namely September 15, December 15 and March 15,
are the same as the dates on which the futures contracts for these
months expire.

Consider a strategy of going short in 100 September, December and
March futures contracts.
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For the first quarter, the interest expense for the bank is

90
100,000,000 x 0.078 x 360 = $1,950,000.

The short position in September contracts will lock in a rate of
7.9% for a period of 90 days from September to December. This
corresponds to an interest expense of

90
100,000,000 x 0.079 x 360 $1,975,000.

Similarly a short position in 100 December contracts, will lock in

90
100,000,000 x 0.082 x 360 = $2,050,000

for the 90 day period from December to March.
Finally, the 100 March contracts, will lock in

90
100,000,000 x 0.084 x 360 $2,100,000

for the last quarter.

Thus the total interest payable by the bank for the one year period
is

1,950,000 + 1,975,000 + 2,050,000 + 2,100,000 = $8,075,000.
This corresponds to an interest rate of 8.075% for the year.

Based on this effective cost of funding, HDFC bank can now quote a
fixed rate for a one-year loan to Silverline, after factoring in hedging
costs and a suitable profit margin.

Question 7.19  What are Strip Hedges and Stack Hedges?

In the above example, it was assumed that HDFC Bank would
use 100 futures contracts for each of the expiration months, that is,
September, December and March. Such a hedge, where the same
number of contracts for each maturity are used at the outset, is called

a Strip Hedge.

In practice, when the maturity of a contract is very far away, the
market may be very illiquid and may be subject to large bid-ask
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spreads. For instance, in the above example, when the hedge is
initiated in June, it is conceivable that the March futures may
be illiquid. If so, rather than starting with an equal number of
September, December and March contracts, the firm may initially
start with an unequal number of September and December contracts
and subsequently take a position in the March contracts. Such a
hedge, where the number of contracts for each maturity is not
equal, is called a Stack Hedge. We will illustrate it with the help of an
example.

Example of a Stack Hedge

Let us assume that the March futures contracts are perceived to
be illiquid when the hedge is initiated on June 15. The bank may
therefore decide to hedge using 100 September contracts and 200
December contracts. The September contracts will lock in a rate for
September. Out of the 200 December contracts, 100 are intended
to lock in a rate for December. The remaining 100 December
contracts are meant for hedging the March exposure. Assuming
that the March contracts have begun to be actively traded by then,
on September 15, the bank may decide to go short in March futures.
If so, out of the 200 December contracts, 100 will be offset by going
long in December futures and a short position will be taken in 100
March contracts.

Question 7.20  Which would be better from the lender’s perspective,
a stack hedge or a strip hedge?

The performance of the stack hedge vis a vis the strip hedge,
would depend on the movement of interest rates between June and
September.

Case A: The Stack Hedge is Equivalent to the Strip

Consider the case where the December futures price moves from
92.8 to 92.5 between June and September, while the March futures
price moves from 92.6 to 92.3.
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When the 100 extra December contracts are offset in September,
the profit from the position will be

92.8 — 92.5) 90

100,000,000 x X —
( 100 360

= $75,000
The 100 March contracts which the bank will enter into at 92.3 will
lock in an interest expense of

90
100,000,000 x 0.087 x 360 $2,175,000

The effective interest expense for the last quarter is therefore
2,175,000 — 75,000 = $2,100,000
which is the same as that in the case of the strip hedge.

In other words, if the implicit yield for a three month ED loan to
be made in December, as contained in the December futures price,
changes by the same magnitude as the yield for a three month ED
loan to be made in March, as contained in the March futures price,
then the strip and stack hedges will be equivalent. In interest rate
parlance, we say that there has been a Parallel Shifiin the Yield Curve.

The Strip Outperforms

If the increase in the December yield is less than the increase in the
March yield, then the strip hedge will outperform the stack.

Let us assume that the December futures price moves to 92.5, while
the March futures price moves from 92.6 to 92.1.

The profit obtained by offsetting the extra December contracts will
be the same, namely $75,000. But the interest expense for the last
quarter is now

90
100,000,000 x 0.089 x 360 = $2,225,000

The effective interest is

2,225,000 — 75,000 = $2,150,000
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which is greater than the amount of 2,100,000 that was locked in by
the strip hedge.

The same would be true if the decrease in the December yield were
to be more than the decrease in the March yield. For instance,
assume that the December futures price moves to 93.1, whereas
the March futures price moves to 92.8.

The profit from the December position will be

92.8 — 93.1) 90

100,000,000 x X ——
( 100 360

= $(75,000)

The interest expense for the last quarter will be

90
100,000,000 x 0.082 x 360 $2,050,000

The effective interest is

2,050,000 + 75,000 = $2,125,000
which is greater than the amount of 2,100,000 that was locked in by
the strip hedge.

The Stack Outperforms

If the increase in the yield for the nearby month is more than the
increase in the yield for the distant month, then the stack hedge will
out perform the strip.

Let us assume that the December futures price moves from 92.8 to
92.5, while the March futures price moves from 92.6 to 92.5.

The effective interest rate for the last quarter is

90
100,000,000 x 0.085 x — — 75,000
360

= 2,125,000 — 75,000

= $2,050, 000
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The same would be true if the decrease in the December yield were
to be less than the decrease in the March yield. For instance, assume
that the December futures price moves to 93.1, whereas the March
futures price moves to 93.3.

The profit from the December position will be

92.8 — 93.1) 90

100,000,000 x X —
( 100 360

= $(75,000)
The interest expense for the last quarter will be

90
100,000,000 x 0.077 x 360 $1,925,000

The effective interest is
1,925,000 + 75,000 = $2,000,000

which is less than the amount of 2,100,000 that was locked in by the
strip hedge.

Question 7.21  What is the TED Spread?

A Treasury Bill-Eurodollar Spread or TED Spread, refers to
the strategy of holding opposite positions in T-bill and ED futures
contracts expiring in the same month.

A person who is long in T-bill futures and short in ED futures is said
to be Long the TED Spread, whereas a person who is short in T-bill
futures and long in ED futures is said to be Short the TED Spread.

The TED Spread = T-bill Futures Price — ED Futures Price
= (100 — Implied T-bill Rate) — (100 — Implied ED Rate)

= Implied ED Rate — Implied T-bill Rate

If a speculator expects the yield spread between T-bills and ED
deposits to widen, then he will go long the TED spread. If the
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spread does indeed widen, then he will make a profit as the following
example demonstrates.

Example-1

Let us assume that on June 15, the December T-bill futures contract
is priced at 91.7, while the ED futures contract is priced at 91.3
The TED spread = 91.7 — 91.3 = 0.4 = 40 b.p.

Let us assume that on August 15, the T-bill futures are priced at 91.5,
while the ED futures are priced at 91.

The TED spread = 91.5 — 91 = 50 b.p.

Profit from the T-bill futures is
(91.5 — 91.7) 90

1,000,000 x X —
100 360

= $(500).
Profit from the ED futures is
(91.3 —91) 90

1,000,000 x X —
100 360

= $750
The effective profit = 750 — 500 = $250.

This amount of 250 represents a widening of 10 b.p. in the TED
spread.
AS 90

1,000,000 x — x —— = 250
100 360

= A§ =0.10

On the other hand, if the speculator expects the TED spread to
narrow, he would go short the TED spread.

Example-11

Let us assume that on 15 August, the T-bill futures are priced at 91.5,
whereas the ED futures are priced at 91.2.
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The TED spread = 91.5 — 91.2 = 0.3 = 30 b.p.

For a person who is short the TED spread, the profit from the T-bill
futures position is

(91.7—-91.5) 90

1,000,000 x X —
100 360

= $500.
And, the profit from the ED futures is

(91.2—91.3) 90

1,000,000 x X —
100 360

= $(250).

The effective profit = 500 — 250 = $250, which represents a narrow-
ing of 10 b.p. in the spread.

Question 7.22  How is the duration of a bond important for hedging
its value?

It can be shown that the hedge ratio for a bond portfolio with
a duration of Dy is given by:

DhXPhX(1+yC—2TD-)

CFCTD X
Dcrp X Perp x (14 %)

where P, and Pcrp are the prices of the portfolio and the cheapest
to deliver bond respectively; D, and Dcrp are their respective
durations; C F ¢1p is the conversion factor of the cheapest to deliver
bond; and y, and ycrp are the YITMs of the portfolio and the
cheapest to deliver bond respectively.

The required number of futures contracts is:

Face Value of Spot Exposure I
X
Face Value of the Bond Underlying the Futures Contract
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Example

Assume that today is August 7, 2001. September futures contracts
expire on September 30. The cheapest to deliver bond, has been
determined to be a 7% coupon bond maturing on October 15, 2028.
Its quoted price is 79-26, which corresponds to a YTM of 9% per
annum and the conversion factor is 1.1329. The quoted futures price
is 70-16.

Consider a portfolio manager who is holding 10,000 IBM bonds
maturing on August 7, 2026. The face value is $100, the coupon rate
is 12% per annum and the YTM is 10% per annum. The manager
plans to sell the bonds on September 30 and wants to protect himself
against an increase in the yield, using T-bond futures contracts.

The duration of the CTD bond on August 7 is 10.6866 years. The
dirty price is 81.9724. The price of the IBM bonds is $118.2559 and
the corresponding duration is 9.3570 years.

The hedge ratio is therefore

(9.3570 x 118.2559 x 1.045)

1.1329 x
(10.6866 x 81.9724 x 1.05)

= 1.4242

Let us assume that the YTM of the IBM bonds on September 30 is
11% per annum, and that the YTM of the CTD bond is 10%. The
price of the IBM bond will therefore be 110.1837 and the futures
price will be 63.6747. If the yield had remained at 10%, the dirty
price of IBM would have been $119.9615.

The loss from the spot market is
10,000 x (110.1837 — 119.9615) = $(97,778)
The profit from the futures market is
10,000 x 1.4242 x (70.50 — 63.6747) = $97205.9226
The net profit = 97205.9226 — 97778 = $(572.0774)
The percentage of the loss in the spot market, that is covered by the
97,205.9226

fut ket= —— =99.41%.
utures marke 07,778 %
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Question 7.23  How can T-bond futures contracts be used to change
the duration of a portfolio of bonds?

Consider a portfolio which currently has a duration of D). Let
Dy denote the target duration, or in other words the duration that
we wish to achieve. Let Dcrp be the current duration of the CTD
bond. It can be shown that:

(DT—Dh)XPhX(l—FyC%)

h =
DCTD X PCTD X (1 + y?h)

x CFcrp

The required number of futures contracts is

Face Value of Spot Exposure < h
Face Value of the Bond Underlying the Futures Contract

Obviously, to increase the duration we would need to go long in
futures contracts, thatis & > 0, whereas to decrease the duration we
would need to go short in futures, thatis 7 < 0.

We will illustrate the principles with the help of an example.

Example

Consider a bond with a face value of $100,000 and a current price
of $90,000. The YTM is 12% per annum and the duration is 12.5
years. The CTD bond has a dirty price of $85 per $100 of face value.
It has a YTM of 10% per annum, a conversion factor of 1.125, and
a duration of ten years.

Assume that we are holding 10,000 bonds. If we want to decrease
the duration of our portfolio from 12.5 to eight years, how many
futures contracts do we require?

(8 — 12.50) x 90,000 x (1 + 0.05)

h pu—
10 x 85,000 x (1 + 0.06)

x 1.125

= —0.5310

Thus, for 10,000 bonds, we would need to go short in 5,310 futures
contracts.
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Question 7.24  What is Covered Interest Arbitrage?

Cash and carry, and reverse cash and carry arbitrage strategies
using foreign exchange forward/futures contracts are known as
covered interest arbitrage strategies. The following examples will
illustrate the mechanics.

Cash and Carry Covered Interest Arbitrage

Consider the following information. The spot rate for Singapore
Dollars (SGD) is Rs 25.2025 and the three month outright forward
rate is Rs 25.5075. The rate of interest applicable for a three month
loan in India is 7.5% on an annualized basis, while the rate for the
same period in Singapore is 4.5% on an annualized basis.

Let us consider the following strategy. Borrow Rs 25.2025 and buy
one SGD in the spot market. This can immediately be invested in
Singapore to yield

0.045
(1 + T) = 1.01125 SGD

after three months. Simultaneously, at the outset, go short in a
forward contract to sell 1.01125 SGD.

After three months, when your deposit in Singapore matures,

you can sell the proceeds under the forward contract and will

receive 25.5075 x 1.01125 = Rs 25.7945. Out of this you can use
0.075

25.2025 x (1 + T) = Rs 25.6750, to pay off your loan in India.

The balance, 25.7945 — 25.6750 = Rs 0.1195, is a pure arbitrage

profit.

Covered Interest Reverse Cash and Carry Arbitrage

Let us assume that all the other variables have the same values as in
the above example, except the forward rate, which we will assume
is Rs 25.3075. The cash and carry strategy will not yield profits as
you can verify, but the following strategy will pay off.

Borrow one SGD and convert it into INR. You will get Rs 25.2025.
Lend this money out at 7.5%. After three months, you are assured a
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sum of Rs 25.6750. At the outset, go long in a forward contract to buy

.04
(1 + %) = 1.01125 SGD after three months. This will cost you

25.3075 x 1.01125 = Rs 25.5922. At the end of three months, you
can take delivery under the forward contract and pay off yourloan in
Singapore. The balance of, Rs 25.6750 — Rs 25.5922 = Rs 0.0828,
is a pure arbitrage profit.

If we denote the spot rate as S, the forward rate as F, the domestic
interest rate as i; and the foreign interest rate as i, then the no-
arbitrage condition can be expressed as

S(1+is)=F(1+iy)

(1 + id)

= F=Sx
(1+if)

The kind of arbitrage that we have illustrated above is called Covered
Interest Arbitrage and the relationship

F o (14ig)

S (I+ig)
is called the interest rate parity equation.

F_(+i)  (F=S) (a—iy)

S (1+iy) S (1+if)
In practice, this is often approximated as
(F=S) . .
E = Ga-ip)

because if i ; is very small, 1 +i, = 1.

In practice, however, there could be deviations from the interest
rate parity relationship that would-be arbitrageurs are unable to
exploit. The reasons could be many. Firstly, in real life, buying and
selling foreign exchange either in the spot or the forward markets,
entails the payment of transactions costs. Secondly, not all countries
permit the free flow of capital across borders. Thus, if governments
impose exchange control, one may observe deviations from interest
rate parity that cannot be arbitraged away. In practice, even a
perception that exchange rate controls may be imposed in a country
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in the future, can be adequate to preclude investors from attempting
to arbitrage away perceived deviations. Finally, in the real world,
investors have to pay taxes on income and profits, and these taxes
vary from country to country. Thus, an investor’s ability to make
arbitrage profits on a post-tax basis could depend on his tax status.

Question 7.25  How can Joreign exchange futures contracts be used
to hedge an export transaction?

Assume that today is June 21, 20XX. Eli Lilly has exported a
consignment of anti-depression drugs to a company in Zurich and is
scheduled to receive 25MM Swiss Francs (CHF), after two months.
The company is worried that the dollar will appreciate by then
and therefore decides to hedge using September futures contracts.
Since the company will be selling the CHF on receipt, it requires a
short hedge.> Since each CHF futures contract is for 125,000 CHF,
200 contracts are required. We will assume that the price of the
September contract on June 21 is 0.5150 USD/CHF.

On August 20, assume that the following prices prevail in the
market.

Spot: 0.4985 USD/CHF

September futures: 0.5025 USD/CHF.

If Eli Lilly had not hedged, it would have received
25,000,000 x 0.4985 = USD 12,462,500.

On the other hand, since it has hedged using the futures contracts,
the payoff would be as follows. The profit/loss from the futures
market is

200 x 125,000 x (0.5150 — 0.5025) = USD 312,500.
Therefore, the total proceeds are

12,462,500 + 312,500 = USD 12,775,000.

5The logic is that if the dollar appreciates, the dollar price of CHF will fall and consequently,
the short hedger will gain.
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The effective exchange rate is

12,775,000

—————— = 0.5110 USD/CHF
25,000,000

Question 7.26  How can Joreign exchange futures contracts be used
to hedge an import transaction?

American Airlines has ordered spare parts for its aircraft from
Rolls Royce, U.K. The total cost is GBP 4MM and the payment is
due one month from today. Let us assume that we are standing
on August 1, 20XX. The company is worried that the dollar will
depreciate, which means that the cost in dollars will go up. Since it
will be buying GBP, if it decides to hedge, the appropriate hedge,
is a long hedge.

The following prices prevail on August 1.

Prices on August 1

Bid Ask
Spot 1.4025 1.4075
Sep Futures 1.4120 1.4190

Let us assume that the following rates prevail on September 1.

Prices on September 1

Bid Ask
Spot 1.4150 1.4220
Sep Futures 1.4250 1.4335

If the company does not hedge, then it would have to purchase
4MM GBP at 1.4220, leading to a total outflow of USD 5,688,000.
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However, if it has hedged, its effective cost can be calculated as
follows. The appropriate number of futures contracts required is

4,000,000
2 64
62,500

The profit/loss from the futures market is
62,500 x 64 x (1.4250 — 1.4190) = USD 24,000.

The effective cost = 5,688,000 — 24,000 = USD 5,664,000 and the
effective exchange rate is

9,664,000

————— =1.4160 USD/GBP .
4,000,000

Question 7.27  What are Option Forwards?

Often, while entering into a forward contract, the client may
not know the exact date on which he will complete the contract.
For instance, an importer may say that he needs foreign exchange
sometime during one to two months from today. In such a case, he
can negotiate a forward contract with an option. The option will
allow him to complete the contract on any date during the stated
period. In such cases, after considering the fact that the contract
may be completed on the worst possible day from his point of
view, the option seller, namely the Authorized Foreign Exchange
Dealer (AD), will quote the applicable rates. The implications of this
depend on whether the AD is buying or selling and as to whether
the currency is at a premium or a discount. This will be illustrated
with the help of the following examples.

Example I

Indian Rayon is importing machinery from the US and is required
to make the payment in two to three months from now. However,
the company is unable to specify the exact date and wants to enter
into a forward contract with the option of taking delivery at any
time between two and three months from today.
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Assume that the following rates are prevailing in the inter-bank
market.

Spot: 45.4500/45.8525 INR/USD
One Month Forward: 45/85

Two Month Forward: 70/110
Three Month Forward: 110/155

The relevant base rate in this case is the selling rate. If the contract is
completed at the end of two months, then the applicable premium
will be 110 points, whereas if it is completed after three months,
then the relevant premium is 155 points. In this case, the AD will
assume that the contract will be completed after three months and
charge the higher premium. Hence, the quoted forward rate will be
45.8525 4 0.0155 = 45.8680.

Thus, if the currency is quoting at a premium, the rule for a sale transaction
is charge the premium for the latest date of delivery.

Example 11

Consider the data given above, but assume that the dollar is trading
at a forward discount and that the swap points are as follows.

One Month Forward: 75/35
Two Month Forward: 115/75
Three Month Forward: 140/95

In this case, if the contract is completed after two months, then the
applicable discount will be 75 points, whereas if it is completed after
three months, then the relevant discount will be 95 points. In this
case, the AD will assume that the transaction will be completed at
the end of two months, and allow the lower of the two discounts.
Hence the quoted forward rate will be 45.8525 — 0.0075 = 45.8450.

Hence, the rule for sale transactions in the case where the currency is trading
at a discount is, allow the discount for the earliest date of delivery.
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Example 111

Parle has exported biscuits to South Africa and will be paid in USD
sometime within 1 to 2 months from today. The current rates in the
inter-bank market are as follows:

Spot: 45.3500/45.7320 INR/USD
One Month Forward: 35/80
Two Month Forward: 65/115

The relevant spot base rate here is the buying rate of Rs 45.3500.
If the contract is completed at the end of one month, then the
applicable premium is 35 points, whereas, if the party were to
deliver the dollars after two months, then the premium would be
65 points. Since the bank is buying, it will take the view that the
transaction may be completed at the end of one month and hence
will allow a premium of only 35 points. The quoted forward rate
will therefore be, 45.3500 + 0.0035 = Rs 45.3535.

Hence, in the case where the currency is trading at a premium, the rule for
purchase transactions is, allow the premium for the earliest date of delivery.

Similarly, in the case of purchase transactions where the currency is trading
at a discount, the bank will apply the discount for the latest date of delivery.

Question 7.28  Can a party to a forward contract with a bank,
subsequently seek to have the terms modified?

A forward contract is an agreement between the buyer and
the seller to exchange currencies at a future date, at a rate that is fixed
at the outset. But having entered into a forward contract, a bank’s
client may be unable to carry out his obligations as per the original
agreement, often for reasons beyond his control. Consequently,
there could be subsequent variations to the terms of the original
agreement. In practice the following situations can arise.

® The client may ask for early delivery or delivery before the
due date.

m He may ask for late delivery or delivery after the due date.
The request for late delivery may be made
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1. Before the original due date or
2. On the original due date or
3. After the original due date

® The client may seek to cancel the contract. Once again, the
request for cancellation may be made

1. Before the original due date or
2. On the original due date or
3. After the original due date

The guidelines for the treatment of such eventualities, have been
clearly spelt out.b

Question 7.29  In order to take a synthetic position in domestic
T-bills, how is a quasi-arbitrage strategy implemented using foreign exchange
futures contracts?

Consider the following information. On July 1, 20XX,
a portfolio manager in Sydney has 10MM AUD to invest till
September 21, that is, for a period of 82 days. An investment in
domestic T-bills will yield an annualized return of 6.5%. Assume that
the following rates are prevalent in the foreign exchange market.

Spot: 1.9750/1.9795 AUD/USD
September 21 Futures: 1.9870/1.9920 AUD/USD
The lending rate in the US is 5% per annum.

It turns out that in such a situation, with the help of futures
contracts, the manager can earn a higher rate of return without
facing exchange risk. A cash and carry strategy would first en-
tail the conversion of the AUD into an equivalent amount of
5,051,780.75 USD, at the ask rate of 1.9795. This amount can then
be invested in the US at 5% per annum. Simultaneously, a short
position will have to be taken in the futures contracts. The number
of contracts required can be determined as follows. On September

6See Parameswaran (2003).
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21, the investment in the US will pay off
82
5,051,780.75 [1 +0.05 x ﬁ} = 5,109,314.92 USD

In order to sell this amount on that day, the manager will require
510.9315 futures contracts, assuming that each contract is for
10,000 USD. This will lock in

5,109,314.92 x 1.9870 = 10,152,208.75 AUD.

The rate of return

10,152,208.75 — 1
_ (10.152,208.75 — 10,000,000) _ o,
10,000,000

= 6.6823% on an annualized basis,

and is greater than the domestic lending rate of 6.5%.

Question 7.30  Can a reverse cash and carry strategy be employed
as a part of quasi-arbitrage involving FOREX futures?

Just as a cash and carry strategy can be employed to make a
synthetic investment denominated in the home currency, a synthetic
borrowing in the home currency can be undertaken using a reverse
cash and carry strategy. The borrower would raise the funds in a
foreign capital market and convert it into the domestic currency at
the prevailing spot bid rate. In order to take care of his principal and
interest payments at the time of maturity, he would simultaneously
go long in futures contracts to lock in a rate for the foreign currency.
Such quasi-arbitrage would be attractive if the domestic borrowing
rate were to be higher than the synthetic borrowing rate.

Test Your Concepts

1. The TED spread will always be:
(a) Greater than zero
(b) Less than zero
(c) Equal to zero
(d) Cannot say
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2. Ahedge which uses a different number of futures contracts for
each maturity that is being hedged, is called:
(a) A Rolling Hedge
(b) A Stack Hedge
(c) A Strip Hedge
(d) None of the above
3. If there is a parallel shift in the yield curve, the following
statement will be true:
(a) The strip hedge will outperform the stack
(b) The stack hedge will outperform the strip
(c) The performance of the two will be equal
(d) Cannot say

4. A party that has exported goods and expects to be paid in
foreign exchange will need to take:
(a) A short position in forward contracts
(b) A short position in futures contracts
(c) A long position in futures contracts
)

(d) (a) or (b)

5. A party that has exported goods and expects to be paid in
domestic currency will need to take:
(a) A short position in forward contracts
(b) A short position in futures contracts
(c) A long position in futures contracts
(d) None of the above

6. Portfolio Insurance imposes:
(a) A floor on the rate of return from the portfolio
(b) A ceiling on the rate of return from the portfolio
(c) Both a floor as well as a ceiling on the rate of return from
the portfolio
(d) Neither a floor nor a ceiling on the rate of return from a
portfolio
7. If a stock is underpriced:
(a) The excess return will be positive
(b) The abnormal return will be positive
(c) The abnormal return will be negative
(d) None of the above

8. Program trading is a term used for:

(a) Cash and Carry Index Arbitrage
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(b) Reverse Cash and Carry Index Arbitrage
(c) Both (a) and (b)
(d) Neither (a) nor (b)
Use this information for the next two questions.
The following rates are prevailing in the inter-bank market on
a given day:
Spot: 42.2500-42.7500 INR/USD
1 M Forward: 200/500
2 M Forward: 250/650

A client approaches ICICI Bank for a forward contract to buy
IMM USD with an option to take delivery at any point in time
between one and two months from now. The rate quoted by
the bank will be:

(a) 42.8000

(b) 42.8150

(c) 42.7000

(d) 42.6850

A client approaches the bank for a forward contract to sell
IMM USD with an option to deliver at any point in time
between one and two months from now. The rate quoted by
the bank will be:

(a) 42.2300

(b) 42.2700
(c) 42.2250
(d) 42.2750
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SOLUTIONS TO TEST YOUR
CONCEPTS QUESTIONS

Q.No. Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7

1 d d d d c b a
2 a c d a c b b
3 d d b d c b C
4 d c d a d c d
5 b a b d c d d
6 d c d d c c a
7 d b c d d a b
8 c d b d b c C
9 d d c d c C b
10 d b c c c c b
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