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CHAPTER 16

Hybrid
And
Derivative Securities

INSTRUCTOR’S RESOURCES

Overview

This chapter focuses on other sources of long-term financing: leasing, convertible bonds, convertible preferred
stock, and warrants. The basic features, costs, and advantages of these financing methods are discussed. The
basic types of leases (operating and financial), leasing arrangements, and legal aspects of leasing are presented, as
well as the procedure used to analyze a lease versus purchase decision. The student learns how to evaluate

convertible securities and stock-purchase warrants. The use and features of stock options are presented. The
chapter concludes with a discussion of the use of options to hedge foreign currency exposure.

PMF DISK
This chapter's topics are not covered on either the PMF Tutor or the PMF Problem-Solver.
PMF Templates

A spreadsheet template is provided for the following problem:

Problem Topic
16-4 Lease-versus-purchase
Study Guide

The following Study Guide examples are suggested for classroom presentation:

Example Topic
3 Stock warrants
4 Lease-versus-purchase analysis
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Part 6 Special Topics in Managerial Finance

ANSWERS TO REVIEW QUESTIONS

16-1

16-2

16-3

Hybrid securities contain characteristics of both debt and equity. Hybrid securities are a form of financing
used by the firm. Derivative securities are neither debt nor equity. They are securities that derive their
value from another "underlying" asset. Derivatives are not used by the firm for raising funds but are used
for managing certain aspects of the firm's risk.

Leasing is a financing technique that allows a firm to obtain the use of certain fixed assets by making
periodic, contractual payments that are tax deductible. An operating lease is a contractual agreement
whereby the lessee agrees to make periodic payments to the lessor for five or fewer years for an asset's
services. Such leases are generally cancelable at the option of the lessee, who may be required to pay a
predetermined cancellation penalty. Assets leased under an operating lease, such as computers, generally
have a usable life longer than the term of the lease. Therefore, normally the asset has a positive market
value at the termination of the lease. Total lease payments are generally less than the cost of the leased
asset. A financial (or capital) lease is a longer-term lease than an operating lease. It is no cancelable and
therefore obligates the lessee to make payments for the use of an asset over a predefined period of time.
Financial leases are commonly used for leasing land, buildings, and large pieces of equipment. The no
cancelable feature of this type of lease makes it quite similar to certain types of long-term debt. The total
payments under a financial lease are normally greater than the cost of the leased assets to the lessor. In
this case the lease period is closely aligned to the asset's productive life.

The FASB Standard No. 13 defines a capitalized (financial) lease as one having any of the following four

elements:

(1) transfer of property to the lessee by the end of the lease term;

(2) apurchase option at a low or "bargain” price, exercisable at a "fair market value;"

(3) alease term equal in length to 75 percent or more of the estimated economic life of the property;

(4) the present value of lease payments at the beginning of the lease equal to 90 percent or more of the
fair market value of the leased property, less any investment tax credit received by the lessor.

Three methods used by lessors to acquire assets to be leased are:
(1) adirect lease - the lessor owns or acquires the assets that are leased to the lessee.

(2) asale-leaseback arrangement - the lessor purchases the assets from the lessee and leases them back.

(3) aleveraged lease - a financial arrangement which includes one or more third-party lenders. Under a
leveraged lease, the lessor acts as an equity participant, supplying only a fraction of the cost of the
asset, with the lender(s) supplying the remainder. The direct lease and the sale-leaseback differ
according to which party holds title to the asset prior to the lease. The leveraged lease may be a
direct lease or sale-leaseback, but is differentiated by the participation of a third-party lender.

The lease-versus-purchase-decision is made using basic capital budgeting procedures. The following steps
are involved in the analysis:

Step 1:  Find the after-tax cash outflows for each year under the lease alternative. This step generally
involves a fairly simple tax adjustment of the annual lease payments. The cost of exercising a
purchase option in the final year is included if applicable.
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16-4

16-5

16-6

Step2:  Find the after-tax cash outflows for each year under the purchase alternative. This step
involves adjusting the scheduled loan payment and maintenance cost outlay for the tax shields
resulting from the tax deductions attributable to maintenance, interest, and depreciation.

Step 3:  Calculate the present value of the cash outflows associated with the lease (from Step 1) and
purchase (from Step 2) alternatives using the after-tax cost of debt as the discount rate. The
after-tax cost of debt is used since this decision involves very low risk.

Step4:  Choose the alternative with the lowest present value of cash outflows from Step 3. This will be
the least costly financial alternative.

Present value techniques must be used because the cash outflows occur over a period of years.

FASB Standard No. 13 established requirements (see question 18-2) for the explicit disclosure of certain
types of lease obligations on the firm's balance sheet. Any lease that meets at least one of these
requirements must be capitalized. To do so, the present value of the lease payments is discounted at the
appropriate rate of return. Reporting the capitalization of leases must meet FASB Standard No. 13
guidelines, but in general the capitalized value is added to net fixed assets and to long-term liabilities. The
caption on the asset side of the balance sheet is "lease property under capital lease." The caption on the
liability side of the balance sheet is "obligation under capital lease."

The key advantages of leasing are the ability to "depreciate” land through tax deductibility of lease
payment; the favorable financial ratio effects; the increased liquidity a sale-leaseback arrangement may
provide; the ability to get 100 percent financing; the limited claims against the firm in bankruptcy or
reorganization; the possible avoidance of the risk of obsolescence; the lack of many restrictive covenants;
and the financing flexibility provided. The most important advantages of leasing to a firm are its effect on
financial ratios, the ability to increase liquidity, and the ability to obtain 100 percent financing.

The disadvantages of leasing include: its high implicit interest cost; the lack of any salvage value benefits;
difficulty in making property improvements; and certain obsolescence considerations.

A conversion feature is an option included as part of a bond or preferred stock issue that permits the holder
to convert the security into a specified number of shares of common stock. The conversion ratio is the
ratio at which the convertible security can be exchanged for common stock.

Contingent securities—convertibles, warrants, and stock options that could be converted to common
stock—affect the reporting of the firm's earnings per share (EPS). Firms with contingent securities, that if
converted or exercised would increase the number of shares outstanding by more than 3 percent, must
report earnings in two other ways: primary EPS and fully diluted EPS. Primary EPS, which includes any
common stock equivalents (CSE), is calculated by dividing earnings available for common stockholders
(adjusted for interest and preferred stock dividends that would not be paid given assumed conversion) by
the sum of the number of shares outstanding and the CSE. Fully diluted EPS treats as common stock all
contingent securities. It is calculated by dividing earnings available for common stockholders (adjusted
for interest and preferred stock dividends that would not be paid given assumed conversion of all
outstanding convertibles) by the number of shares of common stock that would be outstanding if all
contingent securities are converted and exercised.
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16-7

16-8

16-9

Motives for financing with convertible securities include their use as a form of deferred common stock
financing; Their use as a "sweetener™ for financing since convertible securities are usually sold at lower
interest rates; the inclusion of fewer restrictive covenants, and the ability to raise temporarily cheap funds
through debt, then shift capital structure through conversion into equity at a later date.

When the price of the firm's common stock rises above the conversion price, the market price of the
convertible security will normally rise to a level close to its conversion value. The convertible security
holders may not convert in this situation for two reasons: (1) they already have the market price benefit
obtainable from conversion and still receive the fixed periodic interest or dividend payments; and (2) they
may have a general lack of confidence in the ability of the current market price of the common stock to
remain at its current level.

The call feature may be used to force conversion, since the call price of the security generally exceeds the
security's par value by an amount equal to one year's stated interest on the security. Although the issuer
must pay a premium for calling a security, the call privilege is generally not exercised until the conversion
value of the security is 10 to 15 percent above the call price. This call premium assures the issuer that
when the call is made, the holders of the convertible will convert it instead of accepting the call price. An
overhanging issue is a convertible security that cannot be forced into conversion using the call feature.

The straight bond value of a convertible security is the price at which the security would sell in the market
without the conversion feature. This value is determined by valuing a straight bond with similar payments
issued by a firm having the same operating and financial risks. The straight value of a convertible bond
can be found by discounting the bond interest payments and maturity value at the rate of interest that has to
be charged on a straight bond issued by the company. A convertible feature on a security can only add
value or have no effect on value; therefore, the value of the security as a straight issue is often viewed as
the minimum value.

The conversion stock value of a convertible security is the value of a convertible security measured in
terms of the market value of the security into which it may be converted. Since most convertible securities
are convertible into common stock, the conversion value may be found by multiplying the conversion ratio
by the current market price of the firm's common stock.

The market value of a convertible security is greater than its straight or conversion value. The market
premium is the amount by which the market value exceeds the straight or conversion value of a convertible
security.

The relationship between the straight value, conversion stock value, market value, and market premium
associated with a convertible security is as follows. The straight bond value is the floor, or minimum price
at which a convertible trades. When the market price of the common stock into which the convertible can
be converted exceeds the conversion price, the conversion value will be above par. The market value of
the convertible bond is usually greater than either the straight or conversion values. As the straight value
and the conversion value become closer, the market premium increases (see Figure 18.1 in text).

Stock-purchase warrants give the holder the option to purchase a certain number of shares of common
stock at a specified price. They are often attached to debt issues as “sweeteners," adding to marketability
and lowering the required interest rate. The effect of the exercise of warrants is to dilute earnings and
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16-10

16-11

16-12

control since a number of new shares of common stock are automatically issued, similar to the conversion
of convertibles. The exercise of a warrant shifts the firm's capital structure to a less highly levered
position, since new equity capital is created without any change in the firm's debt capital. If a convertible
security is converted, the effect is more pronounced, since new common equity is created through a
corresponding reduction in debt or preferred stock. Warrants result in an influx of new capital, while
convertibles shift debt or preferred stock financing into common stock financing.

The implied price of a warrant that is attached to a bond is found by first subtracting the straight bond
value from the price of the bond with warrants attached. This gives the price of all warrants; to get the
price of one warrant, divide by the number of warrants. The straight bond value is the present value of
cash inflows discounted by the yield on similar-risk bonds.

The theoretical value of each warrant (TVW) is the amount it would be expected to sell for in the
marketplace. The formula is:
TVW =(Py-E)xN

where
TVW = the theoretical value of a warrant
Po = current market price of a share of common stock
E = exercise price of the warrant
N = number of shares obtainable with one warrant

Since the TVW takes into account specific features of the warrant, the implied price is meaningful only
when the two are compared. If the implied price is above the theoretical value, the price of the bond with
warrants attached may be too high. If the reverse is true, the bond may be quite attractive. Firms should
therefore "sweeten" bonds by pricing them so that the implied price is slightly below the theoretical value.
This allows it to sell bonds with warrants at a lower coupon rate, resulting in lower debt service costs.

The market value of a warrant is generally above the theoretical value. Only when the theoretical value of
a warrant is very high are the market and theoretical values of a warrant quite close. The market value of a
warrant generally exceeds the theoretical value by the greatest amount when the stock's market price is
close to the warrant exercise price per share.

The amount by which the market value of the warrant exceeds the theoretical value is called the warrant
premium.

An option is a financial instrument that provides its holder with an opportunity to buy or sell an asset at a
specified price. The striking price is the price at which the holder of the option can buy or sell the stock at
any time prior to the expiration date. Rights and warrants are types of options, since the holder has the
option to purchase stock at a specified price.

A call is an option to purchase a specified number of shares of stock at a specified price on or before a
specified date. A put is an option to sell a specified number of shares of stock at a specified price on or
before a specified date. The logic of trading and exercising calls and puts is the expectation that the
market price of the underlying stock will change in the desired direction. Call options are purchased with
the expectation that the price of the stock will raise enough to cover the cost of the option. Put options are
purchased with the expectation that the share price of the stock will decline over the life of the option.
Options play no direct role in the fundraising activities of the financial manager as they are not a source of
financing.
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16-13 A company can hedge the risk of foreign exchange fluctuations by purchasing currency options. If it
makes a sale in a foreign currency that is due to be paid at some point in the future, it can purchase a put
option on that foreign currency to protect against appreciation of its own currency against the currency in
which the sale was denominated. Such options effectively hedge the risk of adverse price movements but
preserve the possibility of profiting from favorable price moves. The drawback to using options for
hedging purposes is their high cost relative to hedging with more traditional futures or forward contracts.
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SOLUTIONS TO PROBLEMS

16-1 LG 2: Lease Cash Flows
After-tax Cash Outflow

Lease Payment  Tax Benefit (1) - (2)

Firm Year (1) (2) (3)
A 1-4 $100,000 $40,000 $60,000
B 1-14 80,000 32,000 48,000
C 1-8 150,000 60,000 90,000
D 1-25 60,000 24,000 36,000
E 1-10 20,000 8,000 12,000

16-2 LG 2: Loan Interest
Loan Year Interest Amount

A 1 $1,400

2 1,098

3 767

4 402

B 1 $2,100

2 1,109

C 1 $312

2 220

3 117

D 1 $6,860

2 5,822

3 4,639

4 3,290

5 1,753

E 1 $4,240

2 3,768

3 3,220

4 2,585

5 1,848

6 993

16-3 LG 2 Loan Payments and Interest
Payment = $117,000 + 3.889 = $30,085 (Calculator solution: $30,087.43)

Year Beginning Balance Interest Principal
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1 $117,000 $16,380 $13,705
2 103,295 14,461 15,624
3 87,671 12,274 17,811
4 69,860 9,780 20,305
5 49,555 6,938 23,147
6 26,408 3,697 26,388 $ 26,408
$116,980 $117,000
Note: Due to the PVIFA tables in the text presenting factors only to the third decimal place and the

rounding of interest and principal payments to the second decimal place, the summed principal payments
over the term of the loan will be slightly different from the loan amount. To compensate in problems
involving amortization schedules, the adjustment has been made in the last principal payment. The actual
amount is shown with the adjusted figure to its right.

16-4 LG 2 Lease versus Purchase
a. Lease
After-tax cash outflow = $25,200 x (I - .40 ) = $15,120/year for 3years + $5,000 purchase option in year 3
(total for year 3: $20,120)
Purchase
After-tax
Total Tax Cash
Loan Main- Depre-  Interest Deductions  Shields Outflows
Year Payment tenance ciation at14% (2+3+4)  (40)x(5) [(1+2) - (6)]
1) (2) @) 4) (®) (6) ()
1 $25844 $1,800 $19,800 $8,400  $30,000 $12,000 $15,644
2 25,844 1,800 27,000 5,598 34,398 13,759 13,885
3 25,844 1,800 9,000 3,174 13,974 5,590 22,054
b. Lease
End After-tax Calculator
of Year Cash Outflows PVIFgyn PV of Outflows Solution
1 $15,120 926 $14,001
2 15,120 .857 12,958
3 20,120 794 15,975
$42,934 $42,934.87
Purchase
End After-tax Calculator
of Year Cash Outflows PVIFgyn PV of Outflows Solution
1 $15,644 926 $14,486
2 13,885 .857 11,899
3 22,054 794 17,511
$43,896 $43,896.51
C. Since the PV of leasing is less than the PV of purchasing the equipment, the firm should lease the

equipment and save $962 in present value terms.

16-5 LG 2: Lease versus Purchase
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a. Lease
After-tax cash outflows = $19,800 x (1 - .40) = $11,880/year for 5 years plus $24,000 purchase option in
year 5 (total $35,880).

Purchase
After-tax
Total Tax Cash
Loan Main-  Depre- Interest Deductions  Shields Outflows
Year Payment tenance ciation at14% (2+3+4)  (40)x(5) [(1+2) - (6)]

1) ) (©) (4) ®) (6) ()

1 $23,302 $2,000 $16,000 $11,200 $29,200 $11,680 $13,622
2 23,302 2,000 25,600 9,506 37,106 14,842 10,460
3 23,302 2,000 15,200 7,574 24,774 9,910 15,392
4 23,302 2,000 9,600 5,372 16,972 6,789 18,513
5 23,302 2,000 9,600 2,862 14,462 5,785 19,517
b. Lease

End After-tax Calculator
of Year Cash Outflows PVIFgyn PV of Outflows Solution

1 $11,880 917 $10,894

2 11,880 842 10,003

3 11,880 172 9,171

4 11,880 .708 8,411

5 35,880 .650 23,322

$61,801 $61,807.41
Purchase

1 $13,622 917 $12,491

2 10,460 842 8,807

3 15,392 172 11,883

4 18,513 .708 13,107

5 19,517 .650 12,686

$58,974 $58,986.46
C. The present value of the cash outflows is less with the purchasing plan, so the firm should purchase the

machine. By doing so, it saves $2,827 in present value terms.

16-6 LG 2: Capitalized Lease Values

Lease Table Values Calculator Solution
A $ 40,000 x 6.814 = $272,560 $272,547.67
B 120,000 x 4.968 = 596,160 596,116.77
C 9,000 x 6.467 = 58,203 58,206.78
D 16,000 x 2.531 = 40,496 40,500.72
E 47,000 x 7.963 = 374,261 374,276.42

16-7 LG 3: Conversion Price

a. $1,000 =+ 20 shares

$50 per share

b. $500 + 25shares = $20 per share
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C. $1,000 + 50shares = $20 per share

16-8 LG 3: Conversion Ratio

a. $1,000 + $43.75 = 22.86 shares
b. $1,000 + $25.00 = 40 shares
C. $600 <+ $30.00 = 20 shares

16-9 LG 3: Conversion (or Stock) Value

a. Bond value = 25shares x $50 = $1,250
b. Bond value = 12.5 shares x $42 = $ 525
C. Bond value = 100 shares x $10.50 = $1,050
16-10 LG 3: Conversion (or Stock) Value
Bon Conversion Value
A 25 x $42.25 = $1,056.25
B 16 x $50.00 = $800.00
C 20 x $44.00 = $880.00
D 5x$19.50 = $97.50
16-11 LG 4: Straight Bond Values
Calculator
Bond Years Payments Factors PV Solution
A 1-20 $ 100 6.623 $662.30
20 1,000 .073 73.00
$ 735.30 $ 735.08
B 1-14 $ 96 5.724 $549.50
14 800 141 112.80
$662.30 $662.61
C 1-30 $ 130 6.177 $803.01
30 1,000 012 12.00
$815.01 $ 814.68
D 1-25 $ 140 5.766 $807.24
25 1,000 .020 20.00

$827.24 $827.01

16-12 LG 4: Determining Values—Convertible Bond
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a. Years  Payments Factor, 12% PV Calculator Solution
1-20 $ 100 7.469 $ 746.90
20 1,000 104 104.00
$ 850.90 $ 850.61
b. Conversion value = 50 shares x market price
50 x $15 = $ 750
50x $20 = 1,000
50 x $23 = 1,150
50 x $30 = 1,500
50 x $45 = 2,250
C. Share Price Bond Value
$15 $ 850.90
20 1,000.00
23 1,150.00
30 1,500.00
45 2,250.00

As the share price increases the bond will start trading at a premium to the pure bond value due to the
increased probability of a profitable conversion. At higher prices the bond will trade at its conversion

value.

d. The minimum bond value is $850.90. The bond will not sell for less than the straight bond value, but
could sell for more.

16-13 LG 4: Determining Values—Convertible Bond

a. Straight Bond Value

Years Payments Factor, 12% PV Calculator Solution
1-15 $ 130 5.575 $724.75
15 1,000 .108 108.00
$832.75 $832.74
b. Conversion value
$9.00x80 = $720
12.00x80 = 960
13.00x 80 = 1,040
15.00x 80 = 1,200
20.00x 80 = 1,600
C. Share Price Bond Value
$ 9.00 $ 832.75 (Bond will not sell below straight bond value)
12.00 960.00
13.00 1,040.00
15.00 1,200.00
20.00 1,600.00

As the share price increases the bond will start trading at a premium to the pure bond value due to the
increased probability of a profitable conversion. At higher prices the bond will trade at its conversion

value.
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d. -
Value of a Convertible Bond
1800 1 Conversion
Value
1600
1400 4
Value of 1200 1 X
Convertible
1000
Bond L
800 ¥ u
Straight Bond
600 - Value
400 -
200 - )
Price per Share of Common Stock
0 . . . . ,
Up to Point X, the Straight 0 5 10 15 20 25

Bond Value is the
minimum market value. For stock prices above Point X, the Conversion Value Line is the market price of
the bond.

16-14 LG 5: Implied Price of Attached Warrants

Implied price of all warrants = Price of bond with warrants - Straight bond value

Implied Price of all warrants
Number of warrants

Price per warrant =

Straight Bond Value:
Solution
Bond Years Payments Factors PV Calculator
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A 1-15 $ 120 6.462 (13%) $775.44
15 1,000 .160 160.00
$935.44 $935.38
B 1-10 $ 95 5.650 (12%) $536.75
10 1,000 322 322.00
$858.75 $858.75
C 1-20 $ 50 7.963 (11%) $398.15
20 500 124 62.00
$460.15  $460.18
Solution
Bond Years Payments Factors PV Calculator
D 1-20 $ 110 7.469 (12%) $821.59
20 1,000 104 104.00
$925.59 $925.31
Price Per Warrant:
Bond Price with Straight Implied -+ Number = Price per
Warrants - Bond = Price of Warrant
Value Warrants
A $1,000 - $93544 = $6456 =+ 10 = $6.46
B 1,100 - 858.75 241.25 =+ 30 8.04
C 500 - 46015 = 3985 = 5 = 7.97
D 1,000 - 92559 = 7441 - 20 = 3.72
16-15 LG 5: Evaluation of the Implied Price of an Attached Warrant
a. Straight Bond Value
Calculator
Years Payments PVIF (13%) PV Solution
1-30 $ 115 7.496 $862.04
30 1,000 .026 26.00
$ 888.04 $887.57
b. Implied price of all warrants (Price with warrants - Straight Bond Value)

Implied price of warrant
Implied price of warrant

$1,000 - $888.04
$111.96

C. Price per warrant
Price per warrant
Price per warrant

Implied price of all warrants + number of warrants
$111.96 + 10
$11.20

d. The implied price of $11.20 is below the theoretical value of $12.50, which makes the bond an attractive
investment.

16-16 LG 5: Warrant Values

a.  TVW = (Po-E)xN

425
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TVW = ($42-$50)x3 = -$24
TVW = ($46-$50)x3 = -$12
TVW = ($48-$50)x3 = -$6
TVW = ($54-$50)x3 = $12
TVW = ($58-$50)x3 = $24
TVW = ($62-$50)x3 =  $36
TVW = ($66-$50)x3 =  $48
b.
Common Stock Price versus Warrant Price
60 7
50 4
40 -
Market
30 4
Value of Value \ )
Warrant ($) 20 A Theoretical
Value
10 A
0 T
40 45 50 55 60 65 70
-10 4
-20 4
.30 4 Price per Share of Common Stock

C. It tends to support the graph since the market value of the warrant for the $50 share price appears to fall on
the market value function presented in the table and graphed in part b. The table shows that $50 is one-
third of the way between the $48 and the $54 common stock value; adding one-third of the difference in
warrant values corresponding to those stock values (i.e., ($18 - $9) + 3) to the $9 warrant value would
result in a $12 expected warrant value for the $50 common stock value.

d. The warrant premium results from a combination of investor expectations and the ability of the investor to
obtain much larger potential returns by trading in warrants rather than stock. The warrant premium is
reflected in the graph by the area between the theoretical value and the market value of the warrant.

e. Yes, the premium will decline to zero as the warrant expiration date approaches. This occurs due to the

fact that as time diminishes, the possibilities for speculative gains likewise decline.
16-17 LG 5: Common Stock versus Warrant Investment

a. $8,000 + $50 per share = 160 shares
$8,000 + $20 per warrant 400 warrants

b. 160 shares x ($60 - $50) $1,600 profit $1,600 + $8,000 = 20%

. 400 shares x ($45 - $20)

$10,000 profit ~ $10,000 + $8,000 = 125%
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16-18

16-19

Option

A

16-20

a.

b.

Ms. Michaels would have increased profitability due to the high leverage effect of the warrant, but the
potential for gain is accompanied with a higher level of risk.

LG 5: Common Stock versus Warrant Investment

10 shares purchased

$6,300 + $30 per share = 2
= $420 profit $420 + $6,300 = 6.67%

210 shares x ($32 - $30)

$6,300 + $7 per warrant
Profit on original investment
$1 gain x 900 warrants

900 warrants purchased
[($4 per share x 2) - $7 price of warrant] = $1
$900 profit $1 + $7 = 14.29% total gain

$0
-$420 (-6.67%)

Stock (1) $6,300 investment - $6,300 proceeds from sale
(2) 210 shares x ($28 - $30)

Warrants(1) [($2 gain per share x 2 shares) - $7 price of warrant] x 900 warrants
= -$3x900 = -$2,700 = -42.85%
(2) Since the warrant exercise price and the stock price are the same, there is no reason to
exercise the warrant. The full investment in the warrant is lost: $7 x 900 warrants = $6,300
-$7 + $7 = -100%

Warrants increase the possibility for gain and loss. The leverage associated with warrants results in higher
risk as well as higher expected returns.

LG 6: Option Profits and Losses
100 shares x $5/share = $500
$500 - $200 = $300
100 shares x $3/share = $300
$300 - $350 = -$50

The option would be exercised, as the loss is less than the cost of the option.

100 shares x $10/share
$1,000 - $500

$1,000
$500

-$300; the option would not be exercised.

-$450; the option would not be exercised.

LG 6: Call Option
Stock transaction:
$70/share - $62/share = $8/share profit
$8/share x 100 shares = $800

Option transaction:
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($70/share x 100 shares) = $7,000
- ($60/per share x 100 shares) = -6,000
- $600 cost of option = - 600
profit = $ 400
C. $600 + 100 shares = $6/share

The stock price must rise to $66/share to break even.

d. If Carol actually purchases the stock, she will need to invest $6,200 ($62/share x 100 shares) and can
potentially lose this full amount. In comparison to the option purchase, Carol only risks the purchase price
of the option, $600. If the price of the stock falls below $56/share, the option purchase is favored. (Below
$56/share, the loss in stock value of $600 [($62 -$56 x 100 shares], would exceed the cost of the option).
Due to less risk exposure with the option purchase, the profitability is correspondingly lower.

16-21 LG 5: Put Option

a. ($45 - $46) x 100 shares = -$100
The option would not be exercised above the striking price; therefore, the loss would be the price of the
option, $380.
(%45 - $44) x 100 shares = $100
$100 - $380 = -$280
The option would be exercised, as the amount of the loss is less than the option price.
(%45 - $40) x 100 shares = $500
$500 - $380 = $120
($45 - $35) x 100 shares = $1,000
$1,000 - $380 = $620
b. The option would not be exercised above the striking price.
C. If the price of the stock rises above the striking price, the risk is limited to the price of the put option.

CHAPTER 16 CASE
Financing L. Rashid Company's Chemical-Waste-Disposal System

In this case, the student is asked to evaluate three long-term financing alternatives for the company's proposed
waste disposal system: straight debt, debt with warrants, or a financial lease. After determining the cost of each
option on a present value basis, the student must choose the best alternative for L. Rashid Company.

a. (1) Straight debt value:

Present Value

Payments PVIFA203 3)
Years (1) (2) (1) x(2)
1-3 $1,206,345 2.402 $2,897,641

(Calculator solution: $2,897,437)

(2) Implied price of all warrants: $3,000,000 - $2,897,637 = $102,563
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(3) Implied price of each warrant:
~ $102,563

~ 50,000

(4) Theoretical value of warrant:

=$2.05

TVW = (Po-E)xN
TVW = ($28-$30)x2
TVW = -$4
b. The price is clearly too high because the lender is effectively paying $2.05 for a warrant that has an

estimated market value of $1.

C. Debt with warrants is the best option due to the high implied price, lower payments (10% interest rate,
versus 12% for straight debt), and the infusion of additional equity capital that will result from the exercise

of the warrants at some point in the future.

d. Purchase alternative, financed using debt with warrants:

1) Annual interest expense

Interest Ending
End of Loan Beginning  Payments Principal Principal
Year Payment Principal [.10 x (2)] @ -3 [(2) - (D]

1) (2) )

(4) ()

1 $1,206,345  $3,000,000 $300,000 $ 906,345 $2,093,655
2 1,206,345 2,093,655 209,366 996,979 1,096,676
3 1,206,345 1,096,676 109,668 1,096,677 —

% Slight rounding error

2 After-tax cash outflows:

After-tax
Interest Total Tax Cash
Loan Main- Depre- (from  Deductions Shields  Outflow
Year Payment tenance ciation* part (1))  (2+3+4) (40)x(5) [(1+2)-(6)]
1) ) (©) (4) ®) (6) ()

1 $1,206,345 $45,000 $1,000,000 $300,000
2 1,206,345 45,000 1,350,000 209,366
3 1,206,345 45,000 450,000 109,668
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* Depreciation:

1 $3,000,000 x .33 $1,000,000  (rounded)

2 $3,000,000 x 45 = 1,350,000
3 $3,000,000 x .15 = 450,000
3) Present value of cash outflows
End of After-tax PV of Calculator
Year Cash Outflow PVI1Fen Outflows Solution
1 $713,345 .943 $ 672,684
2 609,599 .890 542,543
3 1,009,478 .840 847,962

$2,063,189 $2,063,085

e. Lease alternative
(1) Annual after-tax outflows:

Years 1-2: $1,200,000 x (1 -.40) = $720,000
Year 3: $720,000 + $220,000 purchase cost = $940,000
(2) Present value of cash outflows
End of After-tax PV of Calculator
Year Cash Outflow PVIFssn Outflows Solution
1 $720,000 943 $ 678,960
2 720,000 .890 640,800
3 940,000 .840 789,600

$2,109,360 $2,109,285

f. Purchasing the waste disposal system using debt with warrant financing is the preferred alternative. It is
less costly, with cash outflows of $2,063,189 versus $2,109,360, for a saving of $46,171.
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