
CHAPTER 23

Warrants and Convertibles

Answers to Practice Questions

1.
a.
Exercise later.  By exercising now, you gain a dividend of $3.  However, you forgo the interest you could have earned on the exercise price:



(0.10 ( $40) = $4.  Also, by exercising now, you give up the option to own the bond and not own the stock.

b. If the dividend is $5, you pick up $1 of extra income by exercising, but you still give up the option.  If the stock has low variability, it is unlikely that the share price will change very much.  In that case, the income gain may outweigh the loss from shortening the option life.  If the stock has high variability, it may be better to keep the option alive because of the higher option value.

2. a.
The Moose Stores warrant issue is large relative to the value of the firm, so the dilution adjustment is correspondingly important.  Total equity value after the warrant issue (V) is ($40 million + $5 million) = $45 million.  Thus, (V/N) = ($45 million/1 million shares) = 45.


P = (V/N) = 45
EX = 30
( = 0.20
t = 5.0
rf = 0.08
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N(d1) = N(1.9907) = 0.9767



N(d2) = N(1.5435) = 0.9386



Call value = [N(d1) ( P] – [N(d2) ( PV(EX)]




 = [0.9767 ( 45] – [0.9386 ( (30/1.085)] = $24.79
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b. The market value of each share of common stock is:



($45 - $12.395) = $32.605

3.
a.
An approximate solution can be derived here by assuming that the warrant holder pre-commits to exercising at a specified future date.  For example, suppose the warrants are not exercised before year five.  Warrant holders would then lose the first four dividends.  We recalculate the warrant value as follows:


P = (V/N) – PV(dividends) = 45 – 11.27 = 33.73


EX = 30
( = 0.20
t = 5.0
rf = 0.08
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N(d1) = N(1.3461) = 0.9109



N(d2) = N(0.8989) = 0.8156



Call value = [N(d1) ( P] – [N(d2) ( PV(EX)]




 = [0.9109 ( 33.73] – [0.8156 ( (30/1.085)] = $14.07
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b. The market value of each share of common stock is:



($45 - $7.035) = $37.965

4. The cost of extending the warrant life is the same as issuing a new warrant with maturity equal to the time of extension.  In essence, the new warrants are given to the old warrant holders at no charge.

5.
a.
With a $1,000 face value for the bonds, a bondholder can convert one bond into: (1,000/25) = 40 shares.  The conversion value is:



(40 ( $30) = $1,200

b. A convertible sells at the conversion value only if the convertible is certain to be exercised.  You can think of owning the convertible as equivalent to owning forty shares plus an option to put the shares back to the company in exchange for the value of the bond.  The price of the convertible bond exceeds the conversion value by the value of this put.  Also, if the interest on the convertible exceeds the dividends on forty shares of common stock, the convertible’s value reflects this additional income.

c. Yes.  When Surplus calls, the price of the convertibles will fall to the conversion value.  That is, bondholders will be forced to convert in order to escape the call.  By not calling, Surplus is handing bondholders a ‘free gift’ worth 25 percent of the bond’s face value (i.e., 130 - 105), at the expense of the shareholders.

6.
a.
If the fair rate of return on a 10-year zero-coupon non-convertible bond is 8%, then the price would be:

$1,000/1.0810 = $463.19

The conversion value is: (10 ( $50) = $500.  By converting, you would gain: ($500 - $463.19) = $36.81.  That is, you could convert, sell the ten shares for $500, and then buy a comparable straight bond for $463.19.  Otherwise, if you do not convert, and the bond is no longer convertible in the future, you will own a non-convertible Piglet bond worth $463.19


b.
Investors are paying ($550.00 - $463.19) = $86.81 for the option to buy ten shares.

c. In one year, bond value = ($1,000/1.089) = $500.25 (i.e., the value of a comparable non-convertible bond).  Then the value of the convertible bond is: ($500.25 + $86.81) = $587.06

7.
a.
Assume a face value of $1,000.  The conversion price is:



($1,000/27) = $37.04


b.
The conversion value is: (27 ( $47) = $1,269.

c. Yes, you should convert because the value of the shares ($1,269) is greater than the maturity value of the bond.

8.
a.
Stock

b. Straight bond

c. Straight bond

d. Stock

9.
a.
The yield to maturity on the bond is computed as follows:




1,000 = 532.15 ( (1 + r)15 




1,000/532.15 = 1.8792 = (1 + r)15 




1.8792(1/15) = 1.0430 = (1 + r)




r = 0.0430 = 4.30%

b. The value of the non-convertible bond would be:




1,000/(1.10)15 = $239.39



The conversion option was worth:




$532.15 - $239.39 = $292.76

c. Conversion value of the bonds at time of issue was:




8.76 ( $50.50 = $442.38

d. The initial conversion price was:

$532.15/8.76 = $60.75

e. Call price in 2005 is:




603.71 ( (1.04306) = $777.20



Therefore, the conversion price is:

$777.20/8.76 = $88.72



The increase in the conversion price reflects the accreted value of the bond since it has a zero coupon.

f. If investors act rationally, they should put the bond back to Marriott as soon as the market price falls to the put exercise price.

g. Marriott can call the bonds at $810.36.  Marriott should call the bonds if the price is greater than $810.36.

10. Disagree.  The expected return affects the price of the stock, but it does not affect the relative values of the stock and the option.  Remember that the investor can construct a package of debt and warrants that gives exactly the same return as the stock.  The value of this package does not depend on the stock return.

11. A convertible feature in a bond is analogous to a call option.  When the riskiness of the stock increases, the value of the conversion feature also increases.

12. These companies have a need for cash but the current share price often does not allow for large issuances of equity.  Issuing a convertible effectively lets the firm ‘sell’ shares at a higher price.

13. The option holder misses out on the bond’s interest payments.  The present value of these missed payments is subtracted from the present value of the bond (which is $1,000, or par, because the coupon rate is equal to the interest rate).  In other words, the option buyer saves interest by not having to buy the bond immediately but loses out by not receiving the next two years’ interest payments on the bond.  Thus:
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P = 797.19
EX = 1,200
( = 0.20
t = 3.0
rf = 0.12
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N(d1) = N(-0.0260) = 0.4896



N(d2) = N(-0.3724) = 0.3548



Call value = [N(d1) ( P] – [N(d2) ( PV(EX)]




 = [0.4896 ( 797.19] – [0.3548 ( (1200/1.123)] = $87.26

Challenge Questions
1.
a.
The warrant is like a 5-year call option with an exercise price of $30 on a stock with a value of $19.  Given an estimate of the appropriate standard deviation and risk-free rate of return, the warrant can be valued using the Black-Scholes formula.  However, you would need to adjust for dividends.

b. To take dilution into account, we note that the warrant value is equal to the value of [1/(1 + q)] call options written on a stock with price (V/N).

The standard deviation for the Black-Scholes formula is the standard deviation of (V/N) rather than the standard deviation of the firm’s common stock.

2.
a.
The value of the alternative share = (V/N) where V is the total value of equity (common stock plus warrants) and N is the number of shares outstanding.  For Electric Bassoon:
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When valuing the warrant, we use the standard deviation of this alternative ‘share.’  This can be obtained from the following relationship (see chapter footnote 6):



The proportion of the firm financed by equity (calculated before the issue of the warrant) times the standard deviation of stock returns (calculated before the issue of the warrant)

is equal to



the proportion of the firm financed by equity (calculated after the issue of the warrant) times the standard deviation of the alternative share.


b.
The value of the warrant is equal to the value of [1/(1 + q)] call options on the alternative share, where q is the number of warrants issued per share outstanding.  For Electric Bassoon:




q = 1,000/2,000 = 0.5



Therefore:

1/(1 + q) = 1/1.5 = 0.67



The value of the warrant is [0.67 ( 6] = $4.  At the current price of $5 the warrants are overvalued.

3.
a.
In the case of the safe project, the payoff always exceeds $7 million, so that the lender will always receive the promised payment.  Ms. Blavatsky has a 40% chance of receiving ($12.5 million - $7 million) = $5.5 million and a 60% chance of receiving ($8 million - $7 million) = $1 million.  Thus, for the lender, the expected payoff is:




(0.4 ( 7) + (0.4 ( 7) = $7 million



For Ms. Blavatsky, the expected payoff is:




(0.4 ( 5.5) + (0.6 ( 1) = $2.8 million

b. In the case of the risky project, there is a 40% chance of a $20 million payoff, in which case the lender will receive $7 million and Ms. Blavatsky $13 million.  There is also a 60% chance of a $5 million payoff, in which case the lender will receive $5 million and Ms. Blavatsky nothing.

For the lender, the expected payoff is:


(0.4 ( 7) + (0.6 ( 5) = $5.8 million

For Ms. Blavatsky, the expected payoff is:


(0.4 ( 13) + (0.6 ( 0) = $5.2 million

Thus, the lender will want Ms. Blavatsky to choose the safe project while Ms. Blavatsky will prefer the risky project.

Suppose now that the debt is convertible into 50% of the value of the firm.  For the safe project, there is a 40% chance the lender will be faced with a choice of $7 million or 50% of the $12.5 million, which is $6.25 million; the lender will choose the former.  There is also a 60% chance the lender will face a choice of $7 million or 50% of $8 million, which is $4 million; the lender will choose $7 million.  Thus, the expected payoff to the lender from the safe project is:


(0.4 ( 7) + (0.6 ( 7) = $7 million

For the risky project, there is a 40% chance the lender will be faced with a choice of $7 million or 50% of $20 million, which is $10 million; the lender will choose the latter.  There is also a 60% chance the lender will face a choice of $5 million or 50% of $5 million, which is $2.5 million; the lender will choose $5 million.  Thus, the expected payoff to the lender from the risky project is:


(0.4 ( 10) + (0.6 ( 5) = $7 million

Therefore, the lender receives the same expected payoff (i.e., $7 million) from each of the two projects.

4. The existing shareholders will be harmed by the issue of convertible bonds.  The conversion provision will be worth more than the convertible holders pay for it.  The new convertible holders will gain less than new shareholders would gain, however.  This can be seen by considering the convertible as the stock plus a put option.  In general, if the stock is truly underpriced, the existing shareholders are better off issuing the safest possible asset; this prevents the new holders of the asset from sharing the rewards of an increase in stock value when an increase in new information becomes known.

The one exception to this result may occur when common stock is undervalued because investors overestimate the firm’s risk.  Remember that options written on risky assets are more valuable than options written on safe ones.  Thus, in this case, investors may overvalue the conversion option, which may make the convertible issue more attractive than a stock issue.
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