Warrants
Warrants are securities that give holders the right, but not the obligation, to buy shares of common stock directly from a company at a fixed price for a given period of time. 
Each warrant specifies the number of shares of stock that the holder can buy, the exercise price, and the expiration date. Some warrants never expire.
A bond with a warrant is like a convertible bond, except that the warrant can be separated from the bond and exercised or sold while you still own the bond. 
With a convertible bond, if you convert, you no longer own the bond.

Most often, warrants are attached to bonds that are privately placed.

Warrants are very similar to calls – options to buy stock. Options are covered in chapter 22 of the text. To understand how they are priced, you must first fully understand how options are priced.

The main difference between a warrant and a call is that the warrant is issued by the company whereas a call is sold (written) by an individual.
When a call is exercised, one party sells a share of existing stock to another party. No new stock is created.

When a warrant is exercised, the company sells a share of new stock to someone. With a new share being created, the existing shares become diluted. 

With more shares outstanding, each share is worth a bit less – including new shares owned by the person who exercised the warrant.
Firms with significant amounts of warrants and convertible bonds must report earnings on both a primary basis and a fully diluted basis. That is, what are the earnings per share (EPS) if the warrants are not exercised, and what if they are? 

Example:

•
Consider a corporation with a total asset value of $6 million today.

•
Assume the firm has no debt, and has a total of 500,000 shares outstanding. 


Each share is worth   =
6 mil./500,000  =  $12.

Call Option 

•
Call option on 100,000 shares written by Mr. X, to Ms. Y: 


Exercise price = $18

•
If firm value rises by 75% and becomes $10.5 mil., then the share price increases to $21.  So the call is in the money, and is exercised.  Cash flows:

•
Y pays (and X receives) the exercise price of 


18 * 100,000  =  $1.8 mil.

•
Y’s gain
=
(21 - 18)(100,000)   =  $300,000

Warrants

•
100,000 Warrants written by the firm to Y: 


Exercise price  =  $18

Assume:   The warrants are issued to Ms. Y as employee compensation, so Y does not pay cash for it.

•
Upon exercise Y gives $1.8 mil. to the firm and gets 100,000 new shares.


New shares issued by the firm  =  100,000 shares

=>
Total # of shares is 600,000.  i.e., current shareholder value is diluted.

Upon exercise, the firm value is (10.5 + 1.8)  =  $12.3 mil.


Price per share = 12.3 mil./600,000  =  $20.5

Y’s gain  =  (20.5 - 18) (100,000)  =  250,000
 

i.e., only 83.3% (five-sixths) of the gain from an equivalent option.

Gains from Warrant  =  (# old outstanding shares/# outstanding shares after warrant exercise) * Gains from an equivalent Option



5/6  *  300  =
250

Warrant price  = (# old outstanding shares/# outstanding 




shares after warrant exercise) * Option price

Warrant Valuation

Polinex Inc., a producer of bio-chemicals, has a total of 500,000 shares outstanding.  The current shareholder value of Polinex is $8 million.  It issues a total of 50,000, 1-year warrants to its two top executives (25,000 each) with an exercise price of $20.  If the riskfree rate is 10% and if the variance of the Polinex stock is 0.36, compute the value (price) of each warrant.

Solution:

We will first use Black-Scholes model to price this equivalent call option, and from that we will get the price of the warrant. 

Warrant Price 


= (old # of shares/new # of shares) * Equivalent Call Price

What are the equivalent call option characteristics?

Underlying asset  = The common stock of Polinex  

Current share price  =  8 million/500,000  =  $16 per share

Exercise price   =  $20

Variance  =  0.36

Time to expiration  =  1 year

Riskfree rate  =  10%

d1  =  [Ln(16/20)  +  (0.10 + (0.5)(0.36))1] / (0.36 x 1)1/2
      =  0.05686/0.6

      =  0.09476

d2
=  0.09476  -   (0.36 x 1)1/2

    =  - 0.50524

N(d1)  =  0.5 + 0.0359  =  0.5359



N(d2)  =  0.5 - 0.1950  =  0.305

Call Price  =  16 (0.5359)  -  (20) (exp(-0.10)) (0.305)




  =  8.5744  -  5.5195



  =  $3.054
Price of a warrant  =  (500,000/550,000) (3.055)



      
=  $2.78
