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WHY OPTIONS ARE RISKY?

Options are financial tools to reduce risk. But they may accompany high risk if they are not used properly. They increase the level of leverage
. Lets illustrate this with an example:

Suppose you have $10,000. Price of stock A is $100 and also the price of the call option on stock A with a strike price of $110 and with maturity of 1 year is $5. Now lets see what happens to the two types of investments following due to the stock prices one year from now:

	INVESTMENT I: Invest all the money on Stock, thus you buy 100 of stock A.
	INVESTMENT II: Invest all the money in options, thus you buy 2000 of call options.

	1 Year From now

  Price of Stock A             INVESTMENT I                                 INVESTMENT II

$90

$90*100 = $9000

$0

$110

$110*100 = $11000

$0

$150

$150*100 = $15000

$(150-110)*2000 = $80,000




It is obvious from the example that one has the chance of gaining multiple times of the initial investment by investing all of the money on the options. However, it is probable that the investor may lose all of the money. So as a result, we may say that options give rise to a greater potential loss. They provide a form of leverage. The use of options magnifies the financial consequences. Good outcomes become very good and bad outcomes become very bad.

VARIOUS TYPES OF OPTIONS

Path Dependent Options:

Asian Option: Payoff depends on the average of the stock prices at certain times within the maturity of the option. Simply the formula is:
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Lookback Option: A lookback call option grants the hold to buy the underlying asset at the lowest price reached in the life of the option.

Barrier Options:

KnockOut options: The option is extinguished if the barrier is crossed. A down barrier option has the barrier below the underlying at the inception of the contract; an up option has the barrier above the underlying. 

Knock in: A knock in option becomes active only when the barrier is crossed.

Bond Option: This is the option to buy or sell a particular bond by a certain date for a particular price. Embedded bond options such as callable bonds and puttable bonds are examples.

GREEK LETTERS

A financial institution that sells an option or other derivative to a client in the market is faced with the problem of managing its risk. To hedge this risk, there are simple ways such as naked-covered positions, stop-loss strategy.

There are alternative approaches to this problem. Each greek letter measures a different dimension of the risk in an option position and the aim of the trader is to manage the greeks so that all risks are acceptable. 

Greeks:

( : delta: Delta of an option is defined as the rate of change of the option price with respect to the price of the underlying asset.
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Delta Neutral Hedging:

Suppose that stock price of an asset is $100 and option price is $10. imagine n investor who has sold 20 option contracts, that is option to buy 20 shares. The investor’s position can be hedged by buying , Delta*20 shares (Assume delta is 0.6), 12 shares. So if the stock price goes up $1, the option price will tend to go up by 0.6*$1  = $0.6, producing a loss of 20 * $0.6 = 12 and also the gain from the stock offsets the loss. So your investment is delta-neutral.

So Delta hedging is simply:

-1 Derivative

+( shares of the stock

With the help of this hedging you are hedged against the change in the stock price.

(: Theta: Theta of a portfolio of derivatives, is the rate of change of the portfolio value with respect to the passage of time when all else remains the same. Traders regard theta as a useful descriptive statistics for a portfolio. This is because, theta is proxy for another greek letter, gamma.

(: Gamma: The Gamma of an option is the rate of change of the option’s delta with respect to the price of the underlying asset. Gamma of a portfolio of derivatives on an underlying asset is the rate of change of the portfolio’s delta with respect to the price of the underlying asset. 
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(: Vega: Volatility of the asset underlying a derivative changes over time. So the vega of a portfolio of derivatives, is the rate of change of the value of the portfolio with respect to the volatility of the underlying asset:
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if vega is high in absolute terms, the portfolio’s value is very sensitive to small changes in volatility. 

A portfolio can be made delta neutral, gamma neutral and vega neutral. These are all schemes for hedging against risk.

FUTURES & FORWARD CONTRACTS

Agreement to buy or sell an asset at a certain time for a certain price. Traded on the exchange. Forward contract is not traded on the market and it is usually between two financial institutions, 

One of the parties has a long position who agrees to buy the underlying asset at a certain price, the party who holds the short position agrees to sell the asset at a certain price on the same date. The price in the forward contract is called the delivery price. It is adjusted so that at the time of the contract the value of the forward contract is zero to both sides.

If we assume the price of the asset at maturity ( ending time of the contract) as St then the payoff of the forward contract for the long position is St-K, and the payoff for the short position is K-St, where K is the delivery price.

Example 1: You know that you will get 1 million Dollar 3 months later, you go into a 3 month forward contract whose exchange rate (delivery price) on TL is 700,000. That means you will sell 1 million dollar with that exchange rate to the other party for 1million * 700,000 TL.

Forward price of a particular forward contract at a particular time is the delivery price that would be applied if the forward contract were entered at that time. So at the initial delivery price and forward price are same but later they change. In the example 700,000 is both  the delivery price and forward price at the beginning. But one month later the forward price with a maturity of 2 months maybe different from the delivery price which is still 700,000. Suppose the 3 month forward contract starts in January and ends at the end of march. Initially the forward price and delivery price are same and they are 700,000. but in February to enter into a forward contract that will end at the end of march is different from 700,000 because then the exchange rates would be different from the exchange rates of the January. 

Example 2 (Commodity Future): Suppose the price of gold is 300$/kg and the risk free rate (the rate that you get when you deposit your money in the bank) is 5% annually. What should be the one-year forward price of gold?

Lets start with a price and see what happens. Lets say that the one year forward price is $340/kg. I borrow 300$ from the bank and buy 1 kg of gold, go into the contract and hold a short position, at the end of the year sell the gold for 340$ and give 315$ (300+300*5%) to the bank and you get profit of 25$. This is explicitly an arbitrage opportunity. 

Now suppose the forward price is $300/kg. I short 1 kg of gold, get $300 and invest it on the bank and go into the forward contract with a long position. At the end of the year, I get $315, I buy the gold for $300 and I gain $15. 

If the forward price was 315$, you would not have such a chance. So the fair price is 315$. 

So the forward price of any asset at the time of the contract should be:

F = S0* erT or S0*(1+r)



Foreign Currencies:

In a foreign exchange forward contract, the underlying asset is a certain number of units of the foreign currency. We will define the variable So as the current spot price, measured in dollars, of one unit of the foreign currency and Fo as the forward price, measured in dollars, of one unit of the foreign currency. 

Fo = So * e( r – rf )

SWAPS

A swap is an agreement between two companies to exchange cash flows in the future. The agreement defines the dates when the cash flows are to be paid and the way that they are calculated.

Interest rate Swaps:

The most common type of swap is a “plain vanilla” interest rate swap. In this, company B agrees to pay company A cash flows equal to interest at a predetermined fixed rate on a notional principal for a number of years. At the same time, company A agrees to pay company B cash flows equal to interest at a floating rate on the same notional principal for the same period of time. 


The principal itself is not exchanged; this is why it is termed the notional principle.

Swaps can be used to transform liabilities. This can be shown in an example by:



3 sets of cash flows net out to an interest rate payment of 5.8%.

Usually two financial companies do not get in touch to arrange a swap. They each deal with a financial intermediary such as a bank. For example:


Currency Swaps:

Another popular type of swap is known as currency swap. This involves exchanging principal and interest payments in one currency for principal and interest payments in another currency. 

Here the swap is used to transform borrowings in one currency to borrowing in another currency. 

The swap can also be used to transform the nature of assets. Suppose that company A can invest 10 million sterling to yield 11% per annum for the nest 5 years, but feels that US dollar will strengthen against the steling. So the swap can be used to transform the UK investment into $15 million investment yielding 8%. 
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For further questions please mail to haluk@columbia.edu
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� Leverage: In finnacial terms means using a small amount of money to make an investment of much greater value.
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