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Chapter – I

Introduction

Derivatives

INTRODUCTION

A derivative is an instrument whose value depends on the values of one or more basic underlying variables.

SCRA act 1956 defines ‘derivatives ‘ as, A security derived from a debt instrument, share, loan whether secured or unsecured, risk instrument or contract for differences or any other form of security. A contract which derives its value from the prices, or index of prices, of underlying securities.

i) Each derivative product has an “underlying” associated with it.

ii) The value of the derivative depends on, among other things, the value of the underlying

iii) The underlying can be 

· Physical commodities: Coffee, Crude oil, Wheat etc.

· Financial assets: Currencies, Stocks, Bonds, etc.

· Financial Prices: Interest rates, stock indices

· Other Derivatives

Recently: Weather derivatives, emission derivatives etc. 

Derivative products initially emerge as a hedging device against fluctuation against commodity prices, commodity-linked solemnly remained the sole form of such products for almost three hundred years. Financial derivatives came into spotlight in the post-1970 period due to growing instability in the financial markets. However, since their emergence these products have become very popular by 1990’s, they accounted for about two-third of the total transactions in derivative products. In recent years, the market for financial derivatives has grown tremendously in terms of variety of instruments available, their complexity and also turnover. In the class of equity derivatives the world over, futures and options on stock indices have gained popularity than on individual stocks, especially among Institutional investors, who are major users of index-linked derivatives. Even small investors find these useful due to high correlation of the popular indexes with various portfolios and ease of use.

Examples of Derivative


Suppose a person intending to buy some books in Higginbotham gets a gift voucher valued Rs.500/- such gift voucher is considered to be a derivative whose value is determined by the value of the underlying asset i.e books.

Various Types of Derivative Products

Forward contracts

A forward contract is an agreement  to buy or sell an asset at a certain time in the future for a certain price (the delivery or contract price)

Futures

A futures contract, like a forward contract is an agreement between two parties to exchange one asset for another, at a specified date in the future.

Swaps

Swaps exploit some capital market imperfection or special tax legislation or differences in financial norms to provide savings in borrowing costs or enhanced return on assets

Options

An option is a contract in which the buyer of the option has the right to buy or sell a specified quantity of an asset, at a pre-specified price, on or upto a specified date if he chooses to do so; however, there is no obligation for him to do so.

Option on Swaps ( Swaption)

Swaptions, as the name indicates are options to enter into a swap at a specified future date, the terms of the swap being fixed at the time the swaption is transacted  
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Exchange Traded Derivatives

Derivatives which are traded on an exchange are called ‘exchange-traded derivatives’. Trades on an exchange generally take place with anonymity. Generally go through the clearing corporation.

OTC Derivatives

A derivative contract which is privately negotiated is called the OTC derivative. OTC trades have no anonymity and they generally do not go through  a clearing corporation. Every derivative product can either trade OTC or an exchange. OTC future contracts are called ‘forwards’ (or exchange-traded forwards are called futures).

Features of OTC compared to exchange – traded

· Counter party risk is decentralized and located within individual institutions

· No formal centralized limits on individual positions

· No formal rules for risk and burden sharing

· No formal rules or mechanisms for ensuring market stability

· No regulation from the authorities of exchanges

Index derivatives

It is a type of derivative contract which have the Index as the underlying asset. The popular Index derivative products are Index futures and Index options. The very first derivative instrument in the NSE’s market was Index futures contract with NIFTY as the underlying, and then followed by Index options and sectoral indexes like CNX IT and Bank Nifty contracts.

Usage of Derivatives

· To hedge price and other risks

· To reflect a view  on the future direction of the market price of a commodity or financial instrument or even relative price of two commodities or instruments

· To lock in  an arbitrage profit

· To change the nature of a liability

· To change the nature of an investment without incurring the costs of selling one portfolio and buying another

NSE ’s derivative market

· Derivative trading on NSE started with the instrument S&P CNX Nifty Index futures

· Started on June 12th ,2000

· Trade in Index options commenced on June 4, 2001

· Single stock futures launched on November 9, 2001

· NSE is the largest derivatives exchange in India

· Three contracts like 1month, 2month & 3month contracts are available

· New contract is introduced on the next trading day following the expiry of the contract

Tools Used In the Dissertation

Conversion of Two Way Quotes

Bid Rate = 1 / Ask Rate

Ask Rate = 1 / Bid rate

This is used to identify Bid Rate (Buying rate of a currency) with the use Ask Rate (Offer / selling rate of the currency).

Cross Currency Conversion

A cross rate denotes an exchange rate that does not involve the home currency. Thus to an Indian, quotes such as $ per GBP and Yen per € are cross rates.

The Following Rules are Employed A/B = A/C x C /B

Where A = Local Currency


B & C are Foreign Currency

And the quotes given are A/B, A/C, B/C etc.

Futures Price

Futures Price = Spot Price + Swap Points ( when Bid Rate < Ask Rate)

Futures Price = Spot Price - Swap Points ( when Bid Rate > Ask Rate)

Futures price determined above is used for hedging the Forex Risk involved in an International Transaction.

Black Scholes Model of Pricing Option

Various models exists for determination of option prices however all such models are closely related to the model which won the Nobel price (Black Scholes Model)

Black Scholes formulas for the prices of the European calls and puts on a non-dividend paying stock are:

C = S * N(d1) – X e-rt N(d2)

Where d1 = ln( S/x) +(r +σ2/2)T



           σ T1/2


     d2  =  d1  - σ T1/2

C – Value of Call

ln – Natural Log

S – Spot price

X – Exercice price

r  - rate of interest

t – time to expiration measured in years.

Put Call Parity Theory

Relationship exists between Call and Put Option prices. Value of Put is summation of Call price and Present value of exercise price (PV of EP) net off Spot price.

Call Price + PV of EP – S

Intrinsic Value of Option

A call option is said to be at-the-money if Current Spot Price (St ) = Strike Price (X), in-the-money if St > X and out-of-the-money if St < X. A put option is said to be at-the-money if St = X, in-the-money if St < X and out-of-the-money if St > X. In the money options have positive intrinsic value; at-the-money and out-of-the money options have zero intrinsic value.  

Interest Rate Swaps

Fixed Payment = P ´ Rfx ´ Ffx

Floating Payment = P ´ Rfl ´ Ffl


P is the notional principal, Rfx is the fixed rate, Rfl is the floating rate set on the reset date, Ffx is known as the "Fixed rate day count fraction" and Ffl is the "Floating rate day count fraction" 

Market Capitalisation

Market Capitalisation is used to ascertain the value of Index. The formula is as follows

Summation of Market Capitalisation of Individual Shares

Total No. Of Shares

Hedge Ratio

Hedge Ratio is used to ascertain the No. of Futures Contract to be purchased to hedge the risk involved while dealing in a Forex Market / Stock Market.
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Limitations of the Derivatives

a) Derivative instruments are not always available for the Forex Exposure / Share Market Risk faced by an individual

b) The instruments are not tailor made. They are standardized only the user of the instrument as to identify the steps to be taken to hedge risk

c) The user of the derivative instruments should be knowledgeable to take suitable positions (Long / Short) in the market to mitigate risk of loss.

d) Hedging thro’ Derivative instrument may lead to a greater loss than that of Non-hedged transaction. Since there is always a premium involved in hedging.

CHAPTERISATION

The dissertation contains six chapters which are arranged sequentially in the following order.

CHAPTER – I 

Chapter – I includes Introduction to the Topic – Types of Derivatives – Brief Note about various derivative instrument – Exchange Traded – OTC Derivatives - Features of Derivatives – Usage of Derivatives -Tools used in the Study – Limitation of Derivatives.

CHAPTER – II 

Chapter II includes Forward Contracts – Futures Contracts – Valuation of Forwards & Futures – Types of Margins in Futures Contract – Purpose of Futures Contract – Currency Futures & Hedging.

CHAPTER – III 

Chapter III includes Options – Its Terminologies – Types of Options – Intrinsic value of Option – Pay off of Option Holder – Strategies adopted in Option Contract – Pricing of an Option– Advantages & Disadvantages of option – Mechanics of Hedging thro Option.

CHAPTER – IV

Chapter IV includes Swaps – Interest Rate Swaps & its Application – Currency Swaps & its Application – Cross Currency Interest Rate Swaps – Motivation underlying Swaps – Further Innovation in Swap

CHAPTER – V

Chapter V includes Index Futures – S&P Index – S& P Index Futures Contract – Limitation of Index Futures - S&P 500 Index Options

CHAPTER – VI

This Chapter contains the Findings, Suggestions & Conclusion of the Dissertation.

Chapter – II

Forwards

&

Futures

Forward Contracts

A forward contract is a customized contract between two entities, where settlement takes place on a specific date in the future at today’s pre agreed price.

The delivery price is usually chosen so that the initial value of the contract is zero. No money changes hands when contract is first negotiated and it is settled at maturity. 

A forward contract starts out as a zero value contract i.e. neither party pays the other anything up-front. It develops plus/minus value as market rates move

“Marking-to-market” a forward contract means carrying it at its current market value.

In a forward contract no part of the contract is standardized and the two parties sit across and work out each and every detail of the contract before signing it. 

Futures Contracts

Futures contracts are special types of forward contracts where two parties agree to exchange one asset for another, at a specified future date.

It is issued by an organized exchange to buy or sell a commodity, security or currency on a predetermined future date at a price agreed upon today. The agreed upon price is called futures price.

Futures markets are exactly like forward markets in terms of basic economics.

Valuation of Forward / Future Contracts

Futures terminology

· Spot price

· Futures price

· Expiry date

· Contract size

· Basis

· Cost of carry

· Initial margin

· Marking to market

· Maintenance margin

The value of an investment is usually arrived at by using annually compounding interest rate however in case of derivative continuously compounding interest rates are used to determine the value.

It is A = Pern

Where 

A – Value of Forward / Futures contract

e  - exponential whose value is 2.71828

r – rate of interest p.a

n – number of times

However where the security yields a cash income then the formula is 

A = (P – I) ern

Futures Price = Spot price + Cost of carrying

Spot price refers to the current price of the stock/ commodity/ currency etc.

Cost of carrying refers to the interest/ storage cost implicit in carrying the stock / commodity / currency.

The difference between futures price & spot price is called Basis.

When Basis > 0, it is called Contongo, whereas if it is < 0 then it is called backwardation.

In case of constant interest rate: Forward & Futures will have the same value provided it has the same maturity period (Exercise date).

In case of varying interest rate, the value of future contract would differ from that of a forward contract because the cash flows generated from ‘mark – to – market’ in the case of former the amount will be available for reinvestment at various rates on day to day basis.
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Initial Margin

In a future contract, both the buyer and seller are required to perform the contract. Accordingly, both the buyers and sellers are required to put in the initial margins . It is also known as performance margin. The initial margin is the first line of defence for the clearing house.

Maintenance Margin

In order to start dealing with a brokerage frim for buying and selling futures, the first requirement for the investor is to open an account with the firm called the equity account. Maintanence margin is the margin required to be kept by the investor in theequity account equal to or more than a specifed percentage of the amount kept as initial margin. Normally the deposit in the equity account is equal to or greater than 75% to 80% of the initial margin.

Marking to Market

Every day gains or losses are credited / debited to the client’s equity account. Such debiting / crediting is called marking – to – market.

Purpose of Futures:

Adverse price changes in prices can be adequately hedged through futures contracts. An individual who is exposed to the risk of an adverse price change while holding a position, either long or short a commodity, will need to enter into a transaction which could protect him in the event of such an adverse change. 

For eg. 

A trader who has imported a consignment of copper and the shipment is to reach within a fortnight, may sell copper futures if he forsees fall in Copper prices. In case copper prices actually fall, the trader will lose on sale of copper but will recoup through futures. On the contrary if copper  prices rise, the trader will honour the delivery of the futures contract through the imported copper stocks already available with him.

Thus, futures markets provide economic as well as social benefits through their functions of risk management and price discovery.

CURRENCY FUTURES


Financial futures contracts were first introduced by the International Monetary Markets Division of Chicago Mercantile Exchange, in order to meet the needs for managing currency risks, and promoted by a galloping growth in international business. 


London International Financial Futures and Options Exchange (LIFFE), set up in 1982 had been dealing in currency futures, but have restricted their activity to interest-rate futures.


A currency futures contract is a derivative financial instrument that acts as a conduit to transfer risks attributable to volatility in prices of currencies. It is a contractual agreement between a buyer and a seller for the purchase and sale of a particular currency at a specific future date., at a predetermined price. A futures contract involves an obligation on both the parties to fulfill the terms of the contract. In a currency futures contract, one of the “pair” of the currencies is invariably the US $. That is currency futures can be bought and sold only with reference to USD. There are six steps involved in the technique of hedging through futures. 

These are:

i. Estimating target outcome (with reference to spot rate available on a given date)

ii. Deciding on whether Futures Contract should be bought or sold.

iii. Determining number of contracts (yhis is necessary, since contract size is standardized)

iv. Identifying profit or loss on target outcome.

v. Closing out futures position and 

vi. Evaluating profit or loss on futures.

Hedging with Currency Futures

A corporation has an asset e.g. a receivable in a currency A. 

· To hedge it should take a futures position such that futures generate a positive cash flow whenever the asset declines in value. 

· The firm is long in the underlying asset, it should go short in futures i.e. it should sell futures contracts in A.

· When the firm is short in the undelying asset – a payable in currency A – it should go long in futures.

We can judge the success of company’s hedging, by using a hedge efficiency ratio comprising of

a) Profit in futures transaction (inflow of $, under the two futures contracts)

b) Shortfall in the cash market, against the target outcome, caused by adverse change in exchange rate

c) Hedge efficiency ratio [ ( a / b ) * 100 ]

Futures Hedge : An Example

A UK firm on January 30 books a USD 250000 payable to be settled on August 1.

GBP/USD spot: 1.5650. 

GBP value of payable: 159744.41

GBP futures: GBP 62500 per contract

September: 1.5225   Decemeber: 1.4875

Sells September contracts. GBP value of payable at 1.5225 USD per GBP is (250000/1.5225) = GBP 164203.6

Sells (164203.6/62500) = 2.62 rounded off to 3 contracts

Basis: 1.5650-1.5225 = 0.0425 

July 30: GBP/USD spot: 1.4850

September futures: 1.4650  Basis: 0.0200 (100 ticks)

Firm buys USD spot. Outlay: GBP(250000/1.4850)

= GBP 168350.17. Loss of GBP 8605.76

Buys 3 September contracts. 

Gain on futures USD(1.5225-1.4650)(3)(62500)

= USD(10781.25) = GBP 7260.10

Not a perfect hedge. Basis narrowed

· Choice of contract underlying was obvious.

·  Firm chose a contract expiring immediately after the payable was to be settled. Is this necessarily the right choice?

·  The number of contracts chosen was such that value of futures position equaled the value of cash market exposure, aside from the unavoicablediscrepancy due to standard size of futures contracts Is this the optimal choice?

SPECULATION WITH CURRENCY FUTURES

Open Position Trading

In April Spot EUR/USD: 0.9750  

June Futures : 0.9925

September Futures: 1.0225

We do not think EUR will rise. It will fall.

We do not think EUR will rise so much.

How to profit from this view? Sell September.

On September 10 the rates are :

Spot EUR/USD: 0.9940  September futures: 0.9950

Close out by buying a September contract. 

Profit USD(1.0205-0.9950) per EUR on 125000 EUR

= USD 3187.50 minus brokerage etc.

First view was wrong; EUR did appreciate but not as much as implied by futures price.

SPREAD TRADING

Intercommodity Spread

In April : Spot EUR/USD : 0.9500  GBP/USD: 1.5000

September Futures: EUR: 0.9800  GBP: 1.4980

The view is: GBP is going to rise against EUR.

In the above scenario EUR Futures needs to be purchased as the Present EUR/GBP is 0.633 (0.95/1.5) and the Future Price EUR/GBP is 0.654 (0.98/1.498)

Chapter – III

Options 

Types & Features

Options

An option is an right but not an obligation to buy or sell an asset at a stated date & price. The option holder can exercise the option or allow the option to lapse at his wish whereas the option writer has to fulfill the contract agreed upon when the option holder demands.

The terminologies involved in the options are as follows

Strike Price (also called Exercise Price) : The price specified in the option contract at which the option buyer can purchase the currency (call) or sell the currency (put) Y against X. 

Maturity Date: The date on which the option contract expires. Exchange traded options have standardized maturity dates.

Option Premium (Option Price, Option Value): The fee that the option buyer must pay the option writer “up-front”. Non-refundable.

Intrinsic Value of the Option: The intrinsic value of an option is the gain to the holder on immediate exercise. Strictly applies only to American options.

Time Value : of the Option: The difference between the value of an option at any time  and its intrinsic value at that time is called the time value of the option.  

Options are of different types on different basis they are:

i. European / American Option: European option can be exercised only on the expiry date whereas the American option can be exercised any time before the expiry date.

ii. Call / Put Option: A call option is an option to buy a specified asset at a predetermined price on the expiry date at an agreed price. Put option is an option to sell a specified asset at an agreed price on or before the expiry date depending on the type specified in (i) above.

iii. Covered / uncovered Options: When the option writer is long on stock/commodity which he has written then it is called covered option. When the option writer is short on stock which he has written it is called as uncovered option.

There are two varieties of Options;

Over-the-counter Options (OTC-O): such option contracts are generally written by banks to incorporate tailor made conditions to suit the needs of customers. Major users are medium enterprises, who may not have adequate  expertise to evaluate the price for an option. OTC-O also includes Average Rate Options.

Exchange Traded Options (ETO) – These options are standardized both as to delivery dates and contract size. However, an element of negotiability is built in, in the area of option premium and the price at which option will be exercised. 

A Call option is said to be at-the-money when current spot price (Sc ) is equal to strike price (X).

in-the-money if Sc > X and out-of-the-money if  Sc < X.

A put option is said to be at-the-money if Sc = X, in-the-money if Sc < X and out-of-the-money if Sc > X

In the money options have positive intrinsic value; at-the-money and out-of-the money options have zero intrinsic value.  

Option on spot currency: Right to buy or sell the underlying currency at a specified price; no obligation

Option on currency futures: right to establish a long or a short position in a currency futures contract at a specified price; no obligation

Futures-style options: Represent a bet on the price of an option on spot foreign exchange. Margin payments and mark-to-market as in futures.

The two parties to an option contract are the option buyer and the option seller also called option writer 

· Call Option: A call option gives the option buyer the right to purchase a currency Y against a currency X at a stated price Y/X, on or before a stated date. 

· Put Option: A put option gives the option buyer the right to sell a currency Y against a currency X at a specified price on or before a specified date 

Strike Price (also called Exercise Price) The price specified in the option contract at which the option buyer can purchase the currency (call) or sell the currency (put) Y against X. Maturity Date: The date on which the option contract expires. Exchange traded options have standardized maturity dates.

American Option: An option, that can be exercised by the buyer on any business day from trade date to expiry date.

European Option: An option that can be exercised only on the expiry date

Option Premium (Option Price, Option Value): The fee that the option buyer must pay the option writer “up-front”. Non-refundable.

Intrinsic Value of the Option: The intrinsic value of an option is the gain to the holder on immediate exercise. Strictly applies only to American options.

Time Value of the Option: The difference between the value of an option at any time  and its intrinsic value at that time is called the time value of the option.  

A call option is said to be at-the-money if Current Spot Price (St ) = Strike Price (X), in-the-money if St > X and out-of-the-money if St < X. A put option is said to be at-the-money if St = X, in-the-money if St < X and out-of-the-money if St > X. In the money options have positive intrinsic value; at-the-money and out-of-the money options have zero intrinsic value.  

PAY OFF FOR INVESTOR WHO WENT LONG ON NIFTY AT 2220

[image: image3.emf]
PAY OFF FOR INVESTOR WHO WENT SHORT NIFTY AT 2220
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The strategies adopted in the options are as follows:

a. Straddle

b. Strips

c. Strap

d. Spreads

Straddle – Buying or selling both a call and a put on the same stock with the options having same exercise price.

[image: image15.emf] 

Portfolio  V ariance  
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X : Strike price in put and call

c : Call Premium

p: Put premium
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Strip:

It is the strategy of buying two put options and one call options of the same stock at the same exercise price and for the same period. This strategy is used when the possibility of a particular stock moving downwards is very high as compared to the possibility of it moving up.

Strap:

A strap is buying two calls and one put where the buyer feels that the stock is more likely to rise steeply than the fall. It is opposite to strip.

Spreads:

A spread involves the purchase of one option and sale of another (i.e writing) on the stock. It is important to note that spreads comprise either all calls or all puts and not combination of two, as in a straddle, strip or strap.

Vertical Spreads

Option spreads having different exercise prices but the same expiration date. These are listed in a separate block in the quotation lists.

Horizontal Spreads

Here, the exercise prices are same and the expiration date are different. These are listed in horizontal rows in the quotation lists. Time spreads and calendar spreads are forms of horizontal spreads.

Diagonal Spreads

Mixtures of vertical and horizontal spreads with different expiration dates and exercise prices are called diagonal spreads.
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EXOTIC OPTIONS

Barrier Options

Options die or become alive when the underlying touches a trigger level

Other Exotic options

· Preference Options – Decide call or put later

· Asian Options

· Look-back Options: Payoff based on most favourable rate during option life.

· Average Rate Option: Payoff based on average value of the underlying exchange rate during option life

· Bermudan Options : exercise at discrete points of time during option life. Sort of compromise between American and European options.

· Compound Options – Option to buy an option

Many innovative combinations 

PRICING OF AN OPTION:

Black-Scholes Model 

Various models exists for determination of option prices however all such models are closely related to the model which won the Nobel price (Black Scholes Model)

Black Scholes formulas for the prices of the European calls and puts on a non-dividend paying stock are:

C = S * N(d1) – X e-rt N(d2)

Where d1 = ln( S/x) +(r +σ2/2)T



           σ T1/2


     d2  =  d1  - σ T1/2

C – Value of Call

ln – Natural Log

S – Spot price

X – Exercice price

r  - rate of interest

t – time to expiration measured in years.

Practical Application

Canara Bank Share is priced at Rs.262 on 30th June 2009 and the exercise price of the option is Rs.250. Time period – 3 Months, Standard Deviation of continuously compounded risk free rate of return (CCRFI) – 0.6, Continuously compounded risk free rate of return – 10%

The value of call option under Black-Scholes Model is calculated as follows

	S.No
	Term
	Calculation
	Result

	 
	 
	 
	 

	1
	S
	Given
	    262.00 

	2
	X
	Given
	    250.00 

	3
	Present Value of Exercise Price 
(PV of EP)
	X * e -rt = 250 * e-0.10*3/12
	    243.83 

	4
	Ln( S/x) 
	Ln (262/250)
	0.046884

	5
	d1
	ln( S/x) +(r +σ2/2)T
      σ T1/2
	0.389612

	6
	d2
	ln( S/x) +(r -σ2/2)T
      σ T1/2
	0.089612

	7
	Nd1
	 
	0.6517

	8
	Nd2
	 
	0.5359

	9
	Call Price
	( S * Nd1) - ( X * e-rt * Nd2)
	     40.08 

	10
	Put Price
	Call Price + PV of EP - S
	     21.91 


There for if the price of the Call is > Rs.40.08 / if price of Put is > Rs.21.91 it is not feasible to buy the Call / Put option.

AN INTUITIVE APPROACH TO THE BLACK-SCHOLES MODEL

 Valuation with a Discrete Distribution of the Exchange Rate

We have seen that for a European option, the current value is given by the expected value at maturity discounted at the risk-free rate of interest to the current time. Consider a call option on 1 US dollar at a strike price of CHF 1.50. The current spot rate is CHF 1.5000 and the option expires 90 days from now. The risk-free interest rate is 6% p.a. The USD/CHF spot rate at maturity has the following discrete distribution: 

     ST        Probability P(ST)

                 1.30              0.05 

                 1.35              0.08

                 1.40              0.10

                 1.45              0.20

                 1.50              0.20

                 1.55              0.20

                 1.60              0.07

                 1.65              0.05

                 1.70              0.05

The value of the call option for any ST is max [0,ST-X] where X is the strike price. For the above distribution, the expected value of the call at maturity is given by

(1.55-1.50)[P(ST=1.55)] + (1.60-1.50)[P(ST=1.60)] + 

(1.65-1.50)[P(ST=1.65)] + (1.70-1.50)[P(ST=1.70)]

This can be broken down into two parts :

{1.55´P(1.55)+1.60´P(1.60)+1.65´P(1.65)+1.70´P(1.70)}

-(1.50){P(1.55)+P(1.60)+P(1.65)+P(1.70)}

In general this can be written as

                       S STP(ST) - (X)S P(ST)

                        ST >X               ST >X

The first sum is nothing but the mean of the truncated distribution of ST i.e. mean of ST over values of ST > X; the second sum is just the cumulative probability of ST > X i.e. the probability that the option will be in-the-money and hence will be exercised at maturity.

Now let us apply these ideas when the spot rate at maturity, ST, has a continuous probability distribution with density function f(ST). Further, ST can take any non-negative value. If a random variable Y has a continuous distribution with density function f(Y), the probability that a £ Y £ b for given constants a and b is given by

b


[image: image10]


a

The sums in the discrete distribution case are now replaced by the corresponding integrals. The expected value of the call at maturity is given by


     ∞                                               ∞




Et(Ct) = 

(Less)  X    


  X                                                 X


 The first integral is the mean of the truncated distribution of ST, over values of ST ³ X while the second integral is just the probability that the option will be exercised at maturity i.e. probability that ST ³ X.

The Black-Scholes model assumes that the spot rate S evolves according to the following stochastic process :

          dS/S = μdt + σdz        where  dz = ε Ödt

Here μ and σ are parameters and ε is a random variable which has a normal distribution with mean zero and variance equal to unity (this is known as the "standard normal random variate"). This means that the distribution of the spot rate is lognormal i.e. the natural logarithm of the spot rate is normally distributed. If St is the current spot rate and ST is the spot rate at time T then

Ln ST  = N (μ t,T , σt,T)

where                             μt,T = lnSt+[μ - (σ2/2)](T-t)         

                                        σt,T = σ Ï(T-t)

and μ and σ are the mean and standard deviation of the expected proportionate change in exchange rate per unit time. 

Now using the properties of the lognormal distribution and after some algebra it can be shown that the call value reduces to the Black-Scholes formula.

American options can be exercised before maturity. Under certain conditions it is optimal to exercise the option rather than keep it alive. Early exercise becomes optimal when interest rate effects on the option's time value dominate the risk component of time value. Consider a put option. Suppose the spot rate declines substantially and the option goes deep into money. On the one hand, the holder can exercise it immediately, invest the intrinsic value gained and earn interest; on the other hand, he can wait to profit from further possible decline in the spot rate. If the interest foregone is sufficiently large and the option is sufficiently in the money, so that the probability of it going further into money is very small, the first factor can dominate the second and early exercise becomes optimal. 

The cumulative normal function N(z) has  to be approximated. There are  several approximation formulas available. The following one taken from Figlewski (1990) is very accurate.

  N(z) is the probability of getting a value less  than or equal to z. The probability of getting a value  greater than z is 1-N(z). First define :

         w = +1 if z is positive or zero

             = -1 if z is negative.

                             1

         y = ------------------------ 

                1+0.231649´w´z

To prevent computer overflow, set z = -6 if z < -6 and z = 6 if

 z > 6. Then define the following constants :

 

    C1 = 2.506628   C2 = 0.3193815   C3 = -0.3565638

     C4 = 1.7814779  C5 = -1.821256   C6 = 1.3302744

 Then

 N(z) = 0.5+w(0.5-(e-z2/C1)y(C2+y(C3+y(C4+y(C5+y(C6))))))

In the case of American options, the put-call parity relationship does not lead to an identity. This is due to the possibility of early exercise. We can only derive an upper and a lower bound on the value of an American currency put. At any time t

              Ct + X - StBF ³ Pt ³ Ct + XBH - St

Convexity of Option Prices

Consider three European call options on a foreign currency, with identical maturity at time T, with strike prices X1, X2 and X3,  X1 < X2 < X3 and such that X2 is a linear combination of X1 and X3. This means that 



X2 = kX1 + (1-k)X3  with 0 £ k £ 1

Let c1, c2 and c3 be the premiums of these options. Then it can be shown that



c2 £ kc1 + (1-k)c3

ESTIMATION OF VOLATILITY

In option pricing models, the standard deviation of the spot rate, σ, is a crucial parameter. Volatility estimation may be done using historical data or implied volatilities can be calculated using observed option prices in conjunction with an option pricing model. 

Historical volatility estimates require an assumption about the probability distribution of exchange rates. The commonly used assumption is that changes in natural logarithm of the spot rate are normally distributed. 

 The estimated mean and variance of daily proportionate changes is 

       t=n
                    t=n

 μ  = ∑ Rt                     σ2 =  ∑ Rt

       t=1                               t=1


Origins in similar models for pricing options on common stock the most famous among them being the Black-Scholes option pricing model.  


The central idea in all these models is risk neutral valuation. The theoretical models typically assume frictionless markets 

European Call Option Formula

 c(t) = S(t)BF(t,T)N(d1) - XBH(t,T)N(d2)   (10.24) 

             ln(SBF/XBH) + (s2/2)T

d1 =  -------------------------------- 

                             ÖsT 

               ln(SBF/XBH) - (s2/2)T

d2 =  -------------------------------- 

                            ÖsT 

s in the above formula denotes the standard deviation of log-changes in the spot rate 

c(t) = BH(t,T) [Ft,TN(d1) - XN(d2)]   (10.25) 

              ln(Ft,T/X) + (s2/2)T 

  d1 =  ---------------------------- 

                        ÖsT

               ln(Ft,T/X) - (s2/2)T

 d2 =  ---------------------------- 

                        ÖsT

European Put Option Value 

p(t) = XBH(t,T)N(D1) - S(t)BF(t,T)N(D2) (10.26) 

       = BH(t,T)[XN(D1) - Ft,TN(D2)]  (10.27) 

            where, D1 = -d2  and  D2 = -d1 

Option Deltas and Related Concepts: The Greeks

The delta of an option

        D = ¶c/¶S    for a European call option 

           = ¶p/¶S    for a European put option 

Having taken a position in a European option, long or short, what position in the underlying currency will produce a portfolio whose value is invariant with respect to small changes in the spot rate.

The Elasticity of an option is defined as the ratio of the proportionate change in its value to the proportionate change in the underlying spot rate. For a European call, elasticity would be [(¶c/c)/(¶S/S)] 

The Gamma of an option

      G = ¶2c/¶S2  for a European call

       G = BFN¢(d1)/SsÖT 

A hedge which is delta neutral as well as gamma neutral will provide protection against larger movements in the spot rate between readjustments 

The Theta of an Option

· = ¶c/¶t  for a European call

The Lambda of an Option

· Rate of change of its value with respect to the volatility of the underlying asset price 

· Concept of implied volatility

· Compute the value of s which, when input into the model, will yield a model option value equal to the observed market price 

· Volatility smile is  depicted in the figure below

VOLATILITY SMILE

[image: image11.png]Implied
Volatility

Im™ ATM OT™M




There is substantial evidence of pricing biases in case of the Black-Scholes as well as alternative models Recent research has focussed on relaxing some of the restrictive assumptions of the Black-Scholes model.

Advantages of Options:

i) The option holders loss is limited to the extent of premium paid at the time of entering into the options contract.

ii) The holder/writer of the options has many strategies available before them to be chosen upon.

iii) Forwards / futures contracts impose an obligation to perform whereas the option do not impose such obligations

iv) No margins required for many kinds of strategies.

v) The options have certain favourable charateristics. They limit the downside risk without limiting the upside. It is quiet obvious that there is a price which has to be paid for this any way, which is known as the option premium.

Disadvantages of Options:

i) Options premium can be quiet high during volatile market condition.

ii) There is more liquidity in futures contract than most of the options contract. Entry and exit of some markets are difficult.

iii) There are more complex factors affecting premium prices for options. Volatility and time to expiration are often more important than price movement.

iv) Many options contract expire weeks before the underlying futures. This can be often occurring close to the final trading day of futures.

MECHANICS OF HEDGING THROUGH OPTIONS

Hedging through options is a simple four step process.

i. Deciding on Call or Put options (i.e whether to buy or sell a currency)

ii. Determing number of contracts.

iii. Selecting an acceptable exercise price, pay premium and conclude the contract.

iv. On maturity,

· If market rate is less favorable, exercise option under contract and

· if market rate is favourable, ignore the contract and buy or sell in the market.

Foreign Currency Rupee Option 

As a part of developing the derivative market in India and adding to the spectrum of hedge products available to residents and non-residents for hedging currency exposures, RBI has permitted the Authorised Dealers to offer foreign currency – rupee options with effect from July 7,2003. A summary of guidelines issued by RBI is furnished below.

a) This product may be offered by authorized dealers having a minimum CRAR of 9%, on a back-to-back basis.

b) Authorised dealers having adequate internal control, risk monitoring / management systems, marks to market mechanism and fulfilling the following criteria will be allowed to run an option book after obtaining a one time approval from the RBI:

i. Continuous profitability for atleast three years

ii. Minimum CRAC of 9% and net NPAs at reasonable levels (not more than 5percent of net advances)

iii. Minimum Net worth not less than Rs.200 crore.

c) Initially, authorized dealers can offer only plain vanilla European options.

i. Customers can purchase call or put options.

ii. Customers can also enter into packaged products involving cost reduction does not involve customers receiving premium.

iii. Writing of options by customers is not permitted.

d) Authorised dealers shall obtain an undertaking from customers interested in using the product that have clearly understood the nature of the product and its inherent risks.

e) Authorised dealers may quote the option premium in Rupees or as percentage of the Rupee/ foreign currency notional.

f) Option contracts may be settled on maturity either by delivery on spot basis or by net cash settlement in Rupees on spot basis as specified in the contract. In case of unwinding of a transaction prior to maturity, the contract may be cash settled based on the market value of an identical offsetting option.

g) All the conditions applicable for booking, rolling over and cancellation of forward contracts would be applicable to option contracts also. The limit available for booking of forward contracts on past performance basis i.e contracts outstanding not to exceed 25% of the average of the previous three years’ import /export turnover within a cap of USD100 million would be inclusive of option transactions. Higher limits will be permitted on a case-by-case basis on application to Reserve Bank as in the case of forward contracts.

h) Only one hedge transaction can be booked against a particular exposure/ part thereof for a given time period.

i) Option contracts cannot be used to hedge contingent or derived exposures (except exposures arising out of submission of tender bids in foreign exchange).

Customers who have genuine foreign currency exposures in accordance with schedules and II of Notification No. FEMA 25/2000-RB dated May 3,2000 as amended from time to time are eligible to enter into options contracts. Authorised dealers can use the products for the purpose of hedging trading books and balance sheet exposures.

CHAPTER  - IV

SWAPS

TYPES &

FEATURES

Financial Swaps

It represents an asset-liability management technique which permits a borrower (investor) to access one market and then exchange the liability (asset) for another type of liability (asset) 

· Swaps by themselves are not a funding instrument; they are a device to obtain the desired form of financing indirectly which otherwise might be inaccessible or too expensive

· Swaps exploit some capital market imperfection or special tax legislation or differences in financial norms to provide savings in borrowing costs or enhanced return on assets

· Swaps may also be used purely for hedging purposes 

Major Types of Swap Structures

· All swaps involve exchange of a series of periodic payments between two parties, usually through an intermediary which is normally a large international financial institution which runs a “swap book”

·  The two major types are interest rate swaps (also known as coupon swaps) and currency swaps. The two are combined to give a cross-currency interest rate swap 

·  Other less common structures are equity swaps, commodity swaps 

· Liability swaps exchange one kind of liability for another 

· Asset swaps exchange incomes from two different types of assets 

Interest Rate Swaps


A standard fixed-to-floating interest rate swap, known in the market jargon as a plain vanilla coupon swap (also referred to as "exchange of borrowings") is an agreement between two parties in which each contracts to make payments to the other on particular dates in the future till a specified termination date 


One party, known as the fixed rate payer, makes fixed payments all of which are determined at the outset.The other party known as the floating rate payer will make payments the size of which depends upon the future evolution of a specified interest rate index 

Features of Interest Rate Swap

The Notional Principal; The Fixed Rate; Floating Rate Trade Date, Effective Date, Reset Dates and Payment Dates (each floating rate payment has three dates associated with it as shown in Figure below
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D(S), the setting date is the date on which the floating rate applicable for the next payment is set 

D(1) is the date from which the next floating payment starts to accrue and D(2) is the date on which the payment is due.

Fixed and Floating Payments

Fixed Payment = P ´ Rfx ´ Ffx

Floating Payment = P ´ Rfl ´ Ffl


P is the notional principal, Rfx is the fixed rate, Rfl is the floating rate set on the reset date, Ffx is known as the "Fixed rate day count fraction" and Ffl is the "Floating rate day count fraction" 


In an interest rate swap, there is no exchange of underlying principal; only the streams of interest payments are exchanged between the two parties 

A Three Year Fixed-to-Floating Interest Rate Swap

Notional principal P = $50 million

Trade Date : August 30, 2001.

Effective Date : September 1, 2001.

Fixed Rate : 9.5% p.a. payable semiannually.

Floating Rate : 6 Month LIBOR.

Fixed and Floating Payment Dates : Every March 1 and September 1 starting March 1, 2002 till September 1, 2004.

Floating Rate Reset Dates : 2 business days prior to the previous floating payment date.

The fixed payments are as follows:

	Payment Date
	Day Count Function
	Amount

	01-03-02
	181/360
	$2,388,194.40 

	01-09-02
	184/360
	$2,427,777.80 

	01-03-03
	181/360
	$2,388,194.40 

	01-09-03
	184/360
	$2,427,777.80 

	01-03-04
	181/360
	$2,388,194.40 

	01-09-04
	184/360
	$2,427,777.80 


Suppose the floating rates evolve as follows :

	Reset Date
	LIBOR % p.a

	30-08-01
	9.8

	28-02-02
	9.2

	30-08-02
	9.5

	27-02-03
	8.9

	30-08-03
	9.7

	27-02-04 
	10.2


This will give rise to the following floating payments :

	Payment Date
	Amount ($)

	01-03-02
	2477222.2

	01-09-02
	2351111.1

	01-03-03
	2388194.4

	01-09-03
	2274444.4

	01-03-04
	2438472.2

	01-09-04
	2606666.7


Normally, the payments would be netted out with only the net   payment being transferred from the deficit to the surplus party. 

An Example Interest Rate Swap

SIGNET and MICROSOFT. (Borrow 10 Million for 5 years).

Company                Fixed                     Floating

Microsoft                10%             6 month Libor + 0.30%

Signet                    11.20%        6 month Libor + 1.00%

Microsoft wants to borrow floating while Signet fixed. Note Microsoft is more credit worthy and also spreads are higher in fixed rate markets.

The following swap is negotiated directly between companies. (in reality a Matchmaker is there which generally warehouses).

Microsoft agrees to pay Signet Libor. Signet agrees to pay Microsoft's 10 Million debt at 9.95%.

Interest Rate related Cash flows for Microsoft are:

1. Pays 10% to outside lenders.

2. Pays Libor to Signet

3. Receives 9.95% from Signet

4. Total Cost: Libor + 0.05 (0.25% less if it went directly to

floating-rate markets)

Interest Rate related Cash flows for Signet are:

1. Pays Libor + 1% to outside lenders.

2. Pays 9.95 % to Microsoft.

3. Receives Libor from Microsoft.

4. Total Cost: 10.95% (0.25% less if it went directly to fixed-rate markets).

A Typical Plain Vanilla Coupon Swap

                               Party A (Firm)         Party B (Bank)

Funding objective      Fixed Rate              Floating Rate

Fixed Rate Cost               8%                           6.5%

Floating Rate Cost    Prime+75bp                 Prime

This is an instance of quality spread differential. Bank has absolute advantage in both fixed and floating rate markets but less so in floating rate market. Each party should access the market in which it has a “comparative advantage”. They should then exchange their liabilities.

TYPICAL USD INTEREST RATE SWAP


Major Types of Swap Structures

A number of variants of the standard structure are found in practice 

· A zero-coupon swap has only one fixed payment at maturity 

· A basis swap involves an exchange of two floating payments, each tied to a different market index 

· In a callable swap the fixed rate payer has the option to terminate the agreement prior to scheduled maturity while in a puttable swap the fixed rate receiver has such an option

· In an extendable swap, one of the parties has the option to extend the swap beyond the scheduled termination date

· In a forward start swap, the effective date is several months even years after the trade date so that a borrower with a future funding need can take advantage of prevailing favourable swap rates to lock in the terms of a swap to be entered into at a later date 

· An indexed principal swap is a variant in which the principal is not fixed for the life of the swap but tied to the level of interest rates - as rates decline, the notional principal rises according to some formula

Currency Swaps

· In a currency swap, the two payment streams being exchanged are denominated in two different currencies

· Fixed-to-fixed currency swap

· A fixed-to-floating currency swap also known as cross-currency coupon swap will have one payment calculated at a floating interest rate while the other is at a fixed interest rate 

A Typical Currency Swap

 
                  Alpha Corp.                    Beta Bank Requirement:   Fixed rate USD              Fixed rate CHF

                         Funding                          Funding     

Cost of $

Funding:         12.5%                              11% 

Cost of CHF

Funding:           6.5%                               6%

Once again, bank B has absolute advantage in both markets but firm A has a comparative advantage in CHF market. Could be due to market saturation – Bank has tapped CHF market too often. Again each should access market in which it has a comparative advantage and then exchange liabilities

Currency Swaps: An Example of Currency Swap Contract

Currency Swap 

In its simplest form, involves exchanging principal and fixed-rate interest payments on a loan in one currency for principal and fixed-rate interest payments on an approximately equivalent loan in another currency. To explain the mechanics of a swap, consider the following simple example, where two companies are offered the following Borrowing Schedule :

Company               Dollar        Pound

DELL                      8%           11.6%

SHELL                  10%           12.0%

Pound rates are higher than dollar.

Dell is more credit worthy (lower rates compared to Shell).

Shell pays 2% more in U.S. market and 0.4% in U.K. market. (if a swap occurs the maximum overall gain can be 1.6%).

Dell has comparative advantage in the U.S. (better known to U.S. investors) and Shell in U.K. Suppose Dell wants to borrow pounds and Shell dollars. This creates a perfect scenario for the Swap Contract . So Dell borrows in Dollars and Shell in Pounds . Then they use a currency swap (via an intermediary) to transform DELL's loan into a Pound loan and Shell's loan into a dollar loan.

Here is one possible sequence of a Swap. Let the principal amounts be 15 million $ and 10 Million Pounds. Let the exchange rate be 1.50 Dollars = 1 Pound. Let the contract be for 5 years.

1. Dell borrows Dollars and Shell Pounds.

2. Transform the 8% dollar cost into a 11% Pound loan costs (for example).This makes Dell better o by 0.6% (cost would have been 11.6% otherwise).

3. Transform a 12% pound cost for Shell into a 9.4% dollar loan cost.

4. Financial intermediary gains 1.4% on dollar cash flows (8 versus 9.4) and losses 1% on pound ( 12% versus 11%).

5. Total Gain is 1.6%: dell (0.6%), Intermediary (0.4%) and Shell (0.6%)

6. Initially $15 M and 10 M pounds are exchanged (between Dell and Shell). 

7. For the next 5 years, Dell receives $1.20 Million (8% of 15 M) from Fin.Intermediary and pays 1.10 M Pound (11% of 10 M Pound). The same for Shell. It receives 1.20 M. Pounds (12% of 10 M) and pays 1.41 M Dollars ( 9.4% of 15 Million) for the next 5 years. Recall Shell is long a bond that pays 12% and short a dollar bond that pays 9.4%. At the end of the swap, Dell pays a principal of 10 M pounds and receives a principal of 15 M Dollars.


Cross-Currency Interest Rate Swaps

Involves the swap of floating-rate debt denominated in one currency for fixed-rate debt denominated in another currency.

Renault wanted to issue fixed rate Yen debt (i.e., borrow) but faced regulatory barriers. A swap arranged by Bankers trust :

Yamaichi purchased dollar floating rate notes and passed the dollar payments from the notes to Renault via Banker's trust. Renault used the dollar payments to service its own floating rate dollar debt. In return, Renault made Yen fixed -rate interest and principal payments to Yamaichi (via Banker's Trust). By this scheme, Renault turned its floating-rate dollar payment obligations into fixed rate Yen obligations. Yamaichi had acquired dollar assets but had subsequently hedged its exchange risk, as it now received yen payments from Renault

Some Swap Quotation Details and Terminology

1. All in Cost (AIC): The price of swap is quoted as the rate the fixed rate payer will pay to the floating -rate payer. Quoted on a semi-annual basis either as an absolute value or as a basis point spread over Treasuries.

2. The fixed rate payer is said to be long or to have bought the swap. The floating rate payer is said to be short or to have sold the swap.

3. Swaps are also quoted with a bid-ask spread in terms of yield. A quote of 74 bid 79 offered signifies that fixed payers (the long side) are willing to pay 74 basis points over the treasury.

4. Interest Rate Swap market and Currency Swap Market.

Motivations Underlying Swaps

Why would a firm want to exchange one kind of liability or asset for another? 

Capital market imperfection or factors like differences in investor attitudes, informational asymmetries, differing financial norms, peculiarities of national regulatory and tax structures and so forth explain why investors and borrowers use swaps.

Swaps enable users to exploit these imperfections to reduce funding costs or increase return while obtaining a preferred structure in terms of currency, interest rate basis etc

Swaps help borrowers and investors overcome the difficulties posed by market access and/or provide opportunities for arbitraging some market imperfection

Quality Spread Differential

· Absolute advantage

· Comparative advantage

· Market Saturation

· Differing Financial Norms

· Hedging Price Risks

· Other Considerations

Origins of the swap markets can be traced back to 1970s when many countries imposed exchange  regulations and restrictions on cross-border capital flows.

Early precursors of swaps are seen in the so-called back-to-back and parallel loans. 

As exchange controls were liberalised in the eighties, currency swaps with the same functional structure replaced parallel and back-to-back loans.

Further impetus to the growth of swaps was given by the realization that swaps enable the participants to lower financing costs by arbitraging a number of capital market imperfections, regulatory and tax differences. 

In the early years, banks only acted as brokers to match the two counterparties with complementary requirements and market access.

With the increase in the use of swaps as an active asset/liability management tool, banks became market makers i.e. the bank would "take a swap on its own books" by itself becoming a counterparty.

When a bank takes the swap onto its books, it subjects itself to a variety of risks. It assumes the credit risk of the counterparty, exchange rate risk, interest rate risk, basis risk and so forth 

APPLICATIONS OF SWAPS : SOME ILLUSTRATIONS

Locking in a Low Fixed Rate

XYZ Co. raised 7-year fixed rate funding three years ago via a bond issue at a cost of 12% p.a. It then swapped into floating rate funding in which it received fixed at 11.75% annual and paid 6-month LIBOR. Thus it achieved floating rate funding at LIBOR+25bp. The rates have now eased and the firm wishes to lock-in its funding cost. The swap market is now quoting a swap offer rate of 8.60% against 6-month LIBOR for 4-year swaps. XYZ enters into a 4-year swap in which it pays fixed at 8.60% annual and receives 6-month LIBOR. It has locked-in a fixed funding cost of 8.85% p.a

A Multi-Party Swap 

In late 1985 XYZ Gmbh., a medium sized German engineering firm decided to raise a 5-year US dollar funding of $100 million to initiate some operations in the US. The firm was unknown outside Germany and initial exploration revealed that it will have to pay at least 10% on a fixed rate medium term dollar borrowing. It could acquire a floating DEM loan at a margin of 75 bp over 6 month LIBOR. It approached a large German bank (referred to as "the Bank" in what follows) for advice. 

The Bank located four smaller German banks who were willing to acquire fixed dollar assets but could fund themselves only in the EuroDEM market on a floating rate basis. They were willing to lend dollars to XYZ on the following terms:

Amount        
: $100 million

Interest rate
: 9.5% p.a. payable annually.

Up-front fee  
: 1% of the principal.

Repayment     
: Bullet in January 1991.

The effective cost for XYZ works out to 9.76%, 24 bp below what it would pay in a direct approach to the market. 

The syndicate of banks wished to convert their DEM liability into a dollar liability to match this dollar asset. 

The Bank did cross-currency fixed to floating swap with the four banks in the syndicate as follows :

Each bank in the syndicate sold DEM 40 million to the bank in return for $24.75 million.

· Each bank agreed to pay fixed dollar payments annually beginning January 1987 to the Bank calculated as 9% interest on $25 million.

· Each bank received 6 month LIBOR on DEM 40 million in January and July beginning July 1986, the last payment being in January 1991.

· Each bank agreed to exchange $25 million against DEM 40 million with the Bank in January 1991.



The Bank acquired $99 million in the spot market at the rate of DEM 1.59/USD The Bank now has a series of fixed dollar inflows against floating DEM outflows.

Further Innovations

Several innovative products during the last five or so years. Originated as a response to specific needs of investors and borrowers to achieve customized risk profiles or to enable them to speculate on interest rates or exchange rates when their views regarding future movements in these prices differed from the market. 

· A Callable Coupon Swap  is a coupon swap in which the fixed rate payer has the option to terminate the swap at a specified point in time before maturity and a Puttable Swap can be terminated by the fixed rate receiver

· Application of callable swap

· Transforming Callable Debt into Straight Debt 

· Swaptions, as the name indicates are options to enter into a swap at a specified future date, the terms of the swap being fixed at the time the swaption is transacted  

· A cross currency swaption (also known as circus option) is an option to enter into a cross-currency swap with any combination of fixed and floating rates 

· Switch LIBOR swaps, also known as currency protected swaps(CUPS) and differential swaps (Diffs) is a is a cross-currency basis swap without currency conversion.

· A Yield Curve Swap is, like a basis swap, a floating-to-floating interest rate swap in which one party pays at a rate indexed to a short rate such as 3 or 6 month LIBOR while the counterparty makes floating payments indexed to a longer maturity rate such as 10-year treasury yield.

· In a fixed-to-floating commodity swap one party makes a series of fixed payments and receives floating payments tied to a commodity price index or the price of a particular commodity 

· In an equity swap, one party pays the total return on an equity index 500 and receives payments tied to a money market rate 

CHAPTER  - V

INDEX FUTURES &

OPTIONS

INDEX FUTURES

The fastest growing segment of the futures market is in financial futures

In 1972, physical commodities comprised over 95 percent of all futures volume. Today, physical commodities amount to only one-third of total futures volume

S&P Index

The S&P 500 index represents about 90% of all U.S. stock index futures trading. First published in 1917. Currently one of the Commerce Department’s leading indicators. The S&P 500 index is capitalization-weighted.  Each of the 500 share prices in the index is multiplied by the number of outstanding shares in that particular firm. Standard and Poor’s calculates the index by adding these figures and dividing by the index divisor

Assume only three firms are in an index

Assume the initial divisor is arbitrarily set at 2,700,000

Day 1

	Stock
	Shares Out
	Closing Price
	Shares x Price

	A
	10,00,000
	Rs.10
	1,00,00,000

	B
	50,00,000
	Rs.22
	11,00,00,000

	C
	1,00,00,000
	Rs.15
	15,00,00,000

	
	 
	Total
	27,00,00,000


Index = 27,00,00,000 / 27,00,000 = 100.00

Day 2

	Stock
	Shares Out
	Closing Price
	Shares x Price

	A
	10,00,000
	Rs.11
	1,10,00,000

	B
	50,00,000
	Rs.20
	10,00,00,000

	C
	1,00,00,000
	Rs.16
	16,00,00,000

	
	 
	Total
	27,10,00,000


Index = 27,10,00,000/27,00,000 = 100.37

As with other futures, a stock index future is a promise to:

· buy or sell 

· standardized units 

· of a specific index 

· at a fixed price 

· at a predetermined future date

S&P 500 INDEX FUTURES CONTRACT

 Trade Unit: $250 times the Standard & Poor's 500 Index

 Point Descriptions: 1 point = .01 index points = $2.50

 Contract Listing: Eight months in the March quarterly cycle.

                             Mar, Jun, Sep, Dec. 

 Trading Venue: Floor

 Limits: Price Limits corresponding to  a 5.0%, 10.0%, 15.0%

             and 20.0% decline below the Settlement Price of the

             preceding RTH session. See Equity limits.

Minimum Fluctuation: Regular  0.10 Point = $25.00

Stock index futures are similar in every respect to a traditional agricultural contract except for the matter of delivery. Index futures settle in cash rather than by delivery of the underlying asset. There is no actual delivery mechanism at expiration of an S&P 500 futures contract. We actually deliver the dollar difference between the original trade price and the final price of the index at contract termination

The primary purpose of S&P futures is to facilitate risk transfer from one who bears undesired risk to someone else willing to bear the risk. S&P futures are used by most large commercial banks and by many pension funds and foundations to hedge

· Systematic and unsystematic risk

· The hedge ratio

· Hedging in retrospect

· Adjusting market risk

Systematic factors are those that influence the stock market as a whole E.g., interest rates, economic indicators, political climate, etc. Systematic risk or market risk. Unsystematic factors are unique to a specific company or industry E.g., earnings reports, technological developments, labor negotiations, etc. 

Proper portfolio diversification can virtually eliminate unsystematic risk. The market assumes that we have been smart enough to reduce risk through diversification. Beta measures the relative riskiness of a portfolio compared to a benchmark portfolio like the S&P 500. 


[image: image13]
To construct a proper hedge, we must realize that portfolios are of

· Different sizes

· Different risk levels

The hedge ratio incorporates the relative value of the stock and futures, and accounts for the relative riskiness of the two portfolios. To determine the hedge ratio we require

· The value of the chosen futures contract

· The dollar value of the portfolio to be hedged

· The beta of the portfolio

Suppose the manager of a $75 million stock portfolio (with a beta of 0.9 and a dividend yield of 1.0%) wants to hedge using the December S&P 500 futures. 

On the previous day, the S&P 500 closed at 1,484.43, and the DEC 00 S&P 500 futures closed  at 1,517.20

The value of the futures contract is: $250 x 1,517.20 = $379,300

Hedge Ratio = Value of Portfolio

   x Beta




Value of Futures Contract


       = $75000000


x 0.9



1517.20 x $250




       = 177.96 i.e 178 Contracts (Round off )


Limitations of Index Futures 

· It is not possible to hedge exactly

· Stock portfolios seldom behave exactly as their beta suggests

· The futures price does not move in lockstep with the underlying index (basis risk)

· The dividends on the S&P 500 index do not occur uniformly over time

S&P 500 Index Options 

Underlying: The Standard & Poor's 500 Index is a capitalization-weighted index of 500 stocks from a broad range of industries.  Multiplier: $100. 

Premium Quote: Stated in decimals. One point equals $100. Minimum tick for options trading below 3.00 is 0.05 ($5.00) and for all other series, 0.10 ($10.00). 

Strike Prices: In-,at- and out-of-the-money strike prices are initially listed. New series are generally added when the underlying trades through the highest or lowest strike price available. Strike Price Intervals: Five points. 25-point intervals for far months. 

Expiration Months: Three near-term months followed by three additional months from the March quarterly cycle (March, June, September and December). 

Expiration Date: Saturday following the third Friday of the expiration month. 

 Exercise Style: European - SPX options generally may be exercised only on the last business day before expiration. 

 Last Trading Day: Trading in SPX options will ordinarily cease on the business day (usually a Thursday) preceding the day on which the exercise-settlement value is calculated. 

Position and Exercise Limits: No position and exercise limits are in effect.

Margin: Purchases of puts or calls with 9 months or less until expiration must be paid for in full. Writers of uncovered puts or calls must deposit margins.

Settlement of Option Exercise:

 The exercise-settlement value, SET, is calculated using the opening (first) reported sales price in the primary market of each component stock on the last business day (usually a Friday) before the expiration date. If a stock in the index does not open on the day on which the exercise & settlement value is determined, the last reported sales price in the primary market will be used in calculating the exercise-settlement value. The exercise-settlement amount is equal to the difference between the exercise- settlement value, SET, and the exercise price of the option, multiplied by $100. Exercise will result in delivery of cash on the business day following expiration. 

CHAPTER VI

FINDINGS, SUGGESTIONS

& CONCLUSION

FINDINGS

i) Benefit from derivative instruments are situation specific and it also depends on the positions taken by the user of the instrument.

ii) No specific instruments can be said to give better hedging than others though there is a natural tendency of preferring options to futures and futures to forwards.

iii) Derivatives though doesn’t eliminates risks it equips a person to manage risk.

iv) However Derivative instruments do not always hedge risks it may also lead into greater losses due to the presence of premium component involved in the usage of derivative instrument.



SUGGESTIONS

i) Derivative instruments can either Burn or warm like Fire it depends the benefit / loss depends on the knowledge of the user.

ii) Proper analysis needs to be done while choosing the derivative instrument to be used to hedge the risk.

iii) The pros and cons of the Derivative instruments usage needs to be analysed precisely without any bias.

CONCLUSION

Thus the emergence of the market for derivative products, most notably forwards, futures and options can be traced back to the willingness of risk averse economic agents to guard themselves against uncertainities arising out of fluctuations in asset prices.

At the outset, we must remember, that we are into “risk management” and not “risk elimination”. There are no tailor-made solutions that will suit all possible situations. But that should not stop us from considering various alternatives and adopting the one that is most favourable among the instruments discussed in the above dissertation .There are always precense of various risks in an international transaction. One of these had a predominantly strong casus and effect relationship between exchange rate movement and ‘cash flows’. Thus the above discussed tools will be handy for effective risk management and avoidance of loss.
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