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STOCK OPTIONS

(exchange created and traded)
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Each stock option contract must have two parties involved. One party owns the contract (called a LONG position) and the other party must have sold the contract (called a SHORT position).  The owner, or LONG position in the option, has the right to exercise the contract according to the rules of the exchange that created the OPTION contract.

Each option contract is uniquely determined by the following features:


a.  The underlying asset-    GZY common stock, in this illustration


b.  The quantity of underlying asset in one contract-     100 shares of GZY 

common stock


c.  The exercise price (STRIKE price) of the option-     $30 per share

 of stock


d.  The month when the contract expires-    September 



(Options in U.S.A. expire on the first Saturday after the third 

Friday in the month of expiration)

The PREMIUM is the price paid by the buyer of the contract to the seller of the contract, expressed as a $ value per share of stock.  Therefore, if one BUYS one GZY  Sep/30 call option contract at the price quote of  $3.00 per share, this is equivalent to paying $3 times 100 shares, which equals a payment of $300 for one contract, plus the commissions.

If you are the buyer of the GZY Sep/30 call option, then you can EXERCISE the option at any time up to the third Friday in the month of September. To EXERCISE, means that you will BUY 100 shares of stock and pay a price of $30 (the STRIKE price) per share, or a total payment of $3000. This payment will be made to a SHORT party in the GZY Sep/30 call contract, who is selected by the exchange.  Once this is completed, you own the shares of stock for whatever purpose you desire.   The SHORT  position in the call option has the requirement to deliver 100 shares of GZY stock to you, for which you will make the $30 per share payment. After the option has expired, it is worthless and can no longer be exercised.  Whatever price you paid for the option is gone.

CALL Option-  the buyer (LONG position) of the call option has the right, but not the obligation, to exercise the option before the date of expiration. This means that the buyer of the option can require that someone else, the seller of the option, must deliver 100 shares of the underlying stock for a payment price equal to the STRIKE price of the contract.

Call Intrinsic value=  max( S - X ,  0 )   where S=market price of stock









X= strike price


In-the-money Call:  when S greater than  X


Out-of-the-money Call: when the S is less than X 

PUT Option- the buyer (LONG position) of the put option has the right, but not the obligation, to exercise the option before the date of expiration. This means that the buyer of the option can deliver 100 shares of GZY common stock to the SHORT party, and will be paid the STRIKE price specified in the put option contract.

Put Intrinsic value =  Max ( X - S, 0 )


In-the-money Put:   when X is greater than S


Out-of-the-money Put:   when X is less than S

Options created and traded on the U.S.A. options exchanges are AMERICAN options, which means that the option can be exercised at any time, up to the expiration date.  (Another form of option contract is called EUROPEAN, which allows the option to be exercised ONLY on the EXPIRATION date.)

OPTION PRICING FORMULA:


Option Premium =  Intrinsic value  +  Time premium

USES OF CALL AND PUT OPTIONS CONTRACTS

(I. Speculation,    II. Hedging,     III.  Arbitrage )

SPECULATOR:  Believes that GZY stock will

             increase in price over the next few months

Strategy

A)
Buy stock

B)
Buy call option

A)
Buy 100 shares at $31.00

  If September stock price = $35.00

        Profit = 100(35-31) = $400

Rate of Return =  400 = 12.9%

                 

3100

  If September stock price = $28.00

        Profit = 100(28-31) = -$300

Rate of Return = -300 = -9.7%

               

  3100


GZY STOCK
B)
Buy Sep/30   Call Option @ $3.00 per shr


Call Contract costs $300

  If September stock price = $35.00
Call = $5.00

        Profit = 100(5-3) = $200

Rate of Return = +200 = +66.7%

   300

  If September stock price = $28.00
Call = $0

        Profit = 100(0-3) = -$300

Rate of Return = -300 = -100%

                

  300

HEDGER:  Bought GZY stock at $20.00

         Want to protect profits already    

         made, but continue to own stock

         while on vacation trip

Hold 100 shares of GZY, buy put option at $2.25 per share

Sep/30    Put Contract Cost = $225

Sept. stock price = $35.00                Put = max(30 - 35, 0) = $0

  Value of Stock + Put =  3500 + 0 - 225

                       = $3275

Sept. stock price = $28.00

Put = max( 30 - 28, 0) = $2

  
Value = 2800 + 200 - 225 = $2775

Sept. stock price  = $25.00

 
 Value = 2500 + 500 - 225 = $2775

(Hedging) cont'd


Value of GZY protected at minimum


Value = $27.75 per share


Regardless How Low Price Falls

ARBITRAGEUR:  Seek Profits with No Risk
              from Identifying Mispriced

              Securities

Theory says that put and call prices must be priced as follows:


C - P = S - Xe-rt

C - P is now equal to 3-2.25 = +$0.75

S - Xe-rt = 31 - 30e-.1(.25) = +$1.74

Therefore:  Call Price is too Low Relative

            to Put Price

Strategy:

1) Buy Call Option

2) Sell Put Option

3) Sell Stock Short

4) Invest Excess Cash in T-Bills

June  Cash Position = +3100 + 225 - 300

= $3025 Invest in 3 Month T-Bills

Sep
If GZY Stock Price = $31.00

Exercise call , Buy Shares at $30.00

Cover Short Sale by Returning 

Stock to Broker

Let Put Expire Worthless

Collect $3025e.1(.25) = $3101.60      (From T-Bills)

Net Cash = 3101.60 - 3000 = +$101.60

Sep
If GZY stock price = $29.00

Put is exercised - Buy Stock for 
$30.00

          
Cover Shortsale by returning

stock to Broker 

Call expires worthless

T-Bills Return $3101.60

Net Cash = +3101.60 - 3000.00

         = +101.60

Arbitrageur earns $101.60 for no investment of his/her own money, regardless of any price changes in stock, call or put options!


BLACK-SCHOLES CALL OPTION PRICING
S = 42

r = 10%/yr = 0.10

K = 40

   sigma= 20% = .20


T = .5 yrs


C = S * N(d1) - K e-rt N (d2)

where d1
=
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(see Std Normal Tables)


N (d1) = N (.7694) = 0.7791


N (d2) = N (.6278) = 0.735 

C
=
42 (.7791) - 40e-.1(.5) (.735)

=
32.72 - 40 (.9512) (.735)

=
32.72 - 27.96

= 
$4.76

C -  P 
=
S -  Ke-rt
PUT-CALL

    P
= 
C -  S +  Ke-rt
PARITY

HENCE:

P

=
Ke-rt N(-d2) - S N(-d1)

d1

=
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PUT
=
40e-.5(.1) (.2209) - 42 (.2651) = $0.81
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