Lecture # 8

Some more jargons related to options:
· If price of the common stock S exceeds the exercise price of a call, E, the call is said to be in the money
· If the price of common stocks is less than the exercise price, it is said to be out of money
Intrinsic Values:

· If a call is in the money, it will have positive intrinsic value. 

· Intrinsic value is equal to the difference between current price and exercise price

· Example: FFC current price is Rs.65, a call option on FFC is Rs.60, the option is in the money 

· IV = 65-60 = 5

Pricing an option
· Pricing an option means “finding the amount that you pay to have the right/option”

· Or pricing an option is finding the “fair” value of the agreement

· “fair” means the value that precludes any arbitrage opportunity

· Let’s use an example to find the value of call option at expiration
Pricing call option at expiration:

· Suppose you own a call option on one share of PTCL stock with a strike price of Rs. 30

· Suppose that at expiration one share of PTCL trades at Rs. 35 

· What should be the minimum price of this call now?
· Minimum price should be : 35 – 30 = 5 
OR

· Market price – Exercise Price 
Or

· S – E which is equal to Intrinsic value

· In other words, price of call option can never be lower than intrinsic value

Determinants of option prices
· 1. Exercise Price : An increase in the exercise price reduces the value of the call

· In the previous example, if exercise price was 32 instead of 30, the value of the call option will be

· 35 – 32 = 3 instead of 5

· Expiration date : the higher the maturity, the higher will be the value of a call option

· The reason is that the option holder has more time to exercise the option

· The extra time increases the probability of profit for option holder and loss for option writer

· Stock Price: Other things being equal, the higher the stock price, the more valuable the call option will be.

· In our earlier example, if current market price of PTCL share was Rs. 40, then option value would have been

· 40 – 30 = 10 in stead of 5
· The Variability of the Underlying Asset: The greater the variability of the underlying asset, the more valuable the call option will be.
· Greater variability can subject the option writer to higher losses, this is why option writer will need higher premium for giving such option

· The Interest Rate:  Call prices are also a function of the level of interest rates. 

· Buyers of calls do not pay the exercise price until they exercise the option.

·  The ability to delay payment is more valuable when interest rates are high and less valuable when interest rates are low. 

· Thus, the value of a call is positively related to interest rates.

The Black-Scholes Model for valuing options
In early 1970’s, Fischer Black, Myron Scholes and Robert Merton achieved a great breakthrough in the pricing of stock options.  The model has had a huge influence on the way the traders’ price and hedge option. It has played a vital role in the development of financial engineering in last thirty years. In 1997, the importance of the model was recognized when Myron Scholes and Robert Merton was awarded Nobel Prize fro economics.  
· Black-Scholes model uses the five variables to value non-dividend paying call option
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· S = Current stock price
·  E = Exercise price of call
·  r = Annual risk-free rate of return, continually compounded
·  δ2 =Variance (per year) of the continuous return on the stock

·  t = Time (in years) to expiration date
· N(d)=  Probability that a standardized, normally distributed, random variable will be less than or equal to d
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The black-shcoles model formula for put is as under

· P = Price of put

· E = Exercise price

· C = Value of call option

· S = current market price of the underlying asset

SWAPS
· Swaps are arrangements between two counterparts to exchange cash flows over time. 

· Like other derivatives, swaps are tools that firms can use to easily change their risk exposures.

· The two basic types are interest-rate swaps or currency swaps. 
Interest-Rate Swaps
· If a firms is not comfortable with a fixed interest rate, it can exchange the interest payment on its loan with a variable interest rate

See example
· A firm has borrowed a 10-year loan for $100 million of principal with a 9-percent coupon rate. Ignoring the possibility of calling the loan, the firm expects to have to pay coupons of $9 million every year for 10 years and a balloon payment of 100 million at the end of the 10 years. The firm is uncomfortable with having this large fixed obligation on its books. Perhaps the firm is in a cyclical business where its revenues vary and could fall to a point where it would be difficult to make the debt payment. The firm earns a lot of its revenue from financing the purchase of its products. With increase or decrease in interest rates, its revenues also fluctuate

· This is a classic situation where a swap can be used to offset the risk. When interest rates rise, the firm would have to pay more on the loan, but it would be making more on its product financing.

· What the firm would really prefer is to have a floating-rate loan rather than a fixed-rate loan. It can use a swap to accomplish this.

· Any alternative to swap in this given situation? 
· An Alternative 
· Of course, the firm could also just go into the capital markets and borrow $100 million at a variable interest rate and then use the proceeds to retire its outstanding fixed-rate loan. While this is possible, it is generally quite expensive, requiring underwriting a new loan and the repurchase of the existing loan
The Swap Agreement
· The particular swap would be one that exchanged its fixed obligation for an agreement to pay a floating rate.

·  Every six months it would agree to pay a coupon based on whatever the prevailing interest rate was at the time in exchange for an agreement from counterparty to pay the firm’s fixed coupon.

· If we assume that our firm has a credit rating that requires it to pay LIBOR plus 50 basis points, then in a swap it would be exchanging its fixed 9-percent obligation for the obligation to pay whatever the prevailing LIBOR rate is plus 50 basis points.
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