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CHAPTER 21

Intermediate- and Long-Term Debt
QUESTIONS
1.
Which party bears interest-rate risk exposure in a fixed rate loan?  in a floating rate loan?  To the extent that risk means future uncertainty, both parties bear risk when interest rates are floating that they do not bear when rates are fixed.  However, most lenders and borrowers are primarily concerned with the possibility that interest rates will move against them.  Accordingly, the risk depends on the direction in which rates might move.  In a fixed rate loan, the risk comes from not being able to benefit from a change in rates.  The lender bears the risk that interest rates will rise, and it will be unable to increase the rate it is charging; the borrower bears the risk that rates will fall, and it will be unable to reduce the rate it is paying.  In a floating rate loan, the risk comes from being hurt by a change in rates.  The lender bears the risk that interest rates will fall, and so will its earnings; the borrower bears the risk that rates will rise, and so will the amount it is paying in interest.

2.
Why are caps and collars considered insurance products?  Insurance products are contingent claims.  The insured party pays a premium for the contract (for example, an automobile policy).  Should the specified condition (for example, an automobile accident) not occur, no payment is made under the policy.  However, if the condition does take place, the insurer pays according to the contract's terms.  Caps and collars work exactly in this way.  A borrower who wishes to limit its interest rate exposure pays a premium to the writer of the contract.  Should interest rates remain below the cap or within the collar, no payment is made to the borrower.  However, if rates move outside the specified limits, the writer of the contract reimburses the borrower, in this case by the amount of the interest payment resulting from the difference between the actual and contract rates.

3.
Why would any company purchase a floor, since it keeps its interest payments up when interest rates fall?  While borrowers do not purchase floors by themselves for this reason, they do purchase them along with caps to create collars.  Since the insurer benefits from a floor, it is willing to sell a collar for a lower premium than just a cap alone.  The borrower gets the protection of the cap at a lower price than by simply purchasing the cap alone.

4.
How does a collar make a floating rate loan become more like a fixed rate loan?  A collar limits the amount of interest rate movement that can affect a borrower.  A collar with a wide band has very little effect, cutting off only drastic changes to interest rates.  As the bands of the collar narrow, the borrower is insulated from greater interest rate movements.  At the extreme of a very narrow collar, the borrower is hardly affected at all by interest rate movements, and its payments against the loan are (nearly) the same as if the loan carried a fixed rate in the first place.

5.
Why would a company enter into:  Companies enter into swaps for reasons of return and/or risk.  Either they wish to lower the cost of their financing or better match their financing to the cash flows from their operations, thereby providing some hedging.  Each of the three types of swaps usually lowers the cost of financing.  In addition each changes the company's risk exposure:


a.  A basis swap?  A basis swap is an exchange of loan obligations based on different underlying reference rates.  A company can reduce its financing risk if it can match the basis of its financing to the characteristics of its income stream.


b.  A fixed-floating swap?  A fixed-floating swap is an exchange of loan obligations where one is at a fixed rate and the other at a floating rate of interest.  A company can reduce its financing risk if it can match its interest rate exposure to the characteristics of its income stream.


c.  A currency swap?  A currency swap is an exchange of loan obligations where the interest payments, principal payments, or both are denominated in different currencies.  A company can reduce its financing risk if it can match its foreign currency exposure to the characteristics of its income stream.

6.
Identify three conditions in which term loan financing is particularly appropriate.  Three conditions in which a term loan is appropriate are: (1) to finance an asset of intermediate-term life, thus hedging the loan with the cash thrown off by the asset, (2) as a substitute for a line of credit in a firm with an operating cycle longer than one year, and (3) as a “bridge loan” to finance the company during a period when its needs are uncertain or financial market conditions make it difficult or expensive to obtain longer-term financing.

7.
What are the similarities and differences between:

a.  An equal payment term loan?  An equal payment loan is a loan which is repaid in a series of payments of identical amount, each containing the appropriate amount of interest and some repayment of principal.


b.  An equal amortization term loan?  An equal amortization loan is a loan in which the principal is repaid in equal amounts over the life of the loan and the appropriate amount interest is then added on to each principal repayment.


The two loan forms are similar in that both are repaid in a specified number of payments, evenly spaced over the loan period.  They differ in two primary respects:


(1)
While the payments under an equal payment loan are all the same amount, the payments under an equal amortization loan decline over the loan's life since the declining loan balance leads to lower interest expense.

(2) On the other hand, while the amount of principal repaid with each payment in an equal amortization loan is constant, the principal repayment in an equal payment loan increases over the loan's life.  Less interest is due with each payment leaving more room for repayment of principal.

8.
Distinguish between a “balloon” and a “bullet.”  A balloon and bullet each involve a large final payment to repay a loan.  The difference is the amount.  A bullet is the full principal amount of the loan; no principal is paid off prior to the date of the bullet.  By contrast, a balloon payment is normally less than the full loan amount and some of the loan principal is paid back prior to the date of the balloon payment.

9.
What are the three purposes of a term loan contract?  Term loan contracts (1) specify the loan's characteristics, (2) identify collateral if any, and (3) contain the protective covenants demanded by the lender to help assure the loan is repaid.

10.
Identify the following lease concepts:

a.  Direct lease SYMBOL 190  \f "Symbol" a lease with only one lessor who owns the leased asset.


b.  Leveraged lease SYMBOL 190  \f "Symbol" a lease in which the lessor leverages its position by borrowing in order to purchase the asset to be leased.


c.  Sale and leaseback SYMBOL 190  \f "Symbol" the act of selling an asset to a lessor and them promptly leasing it back to free up the cash invested in the asset while maintaining its use.


d.  Full service lease SYMBOL 190  \f "Symbol" a lease for an asset and also its operation and maintenance.


e.  Net lease SYMBOL 190  \f "Symbol" a lease for the asset only, without any supporting services.


f.  Operating lease SYMBOL 190  \f "Symbol" a lease providing for the use of an asset for a short time relative to the economic life of the asset, much like a rental.


g.  Financial lease SYMBOL 190  \f "Symbol" a lease providing for the use of an asset for a period close to or equal to the full economic life of the asset, much like buying the asset using an intermediate- or long-term loan.

11.
Why do many companies find off-balance-sheet financing attractive?  How might a company's investorsSYMBOL 190  \f "Symbol"bondholders and stockholdersSYMBOL 190  \f "Symbol"react?  Off-balance-sheet is attractive to many companies because it permits them to publish financial statements which present the firm as stronger than it really is.  Leaving the debt off the right-hand side of the balance sheet lowers the firm's reported financial leverage.  Omitting the proceeds from the financing from the left-hand side of the balance sheet increases reported profitability measures based on assets such as return on assets and basic earning power.  Investors who are unaware of the off-balance-sheet financing have no basis for reacting to it.  However, to the extent that a company's investors learn of its off-balance-sheet financing activitiesSYMBOL 190  \f "Symbol"from the footnotes to the firm's financial statements, from analysts, or from the financial pressSYMBOL 190  \f "Symbol"they will react on one of several ways.  First, they will recast the firm's financial statements to include the missing financing in order to better understand the company's financial health.  If they believe the company still to be strong, and especially if they think that the company has successfully used the off-balance-sheet financing to lower its funding costs, they will most likely approve of it and accord the company a higher market value.  On the other hand, if they discover that the company is not as strong as they believed, they will likely consider themselves the victims of misrepresentation and lower the company's market value.

12.
Identify four benefits of a lease to the lessee and two benefits to the lessor.  Four benefits to the lessee are: (1) tax savings from the ability to deduct all lease expenses and/or the ability to transfer tax deductions to a lessor who can obtain more value from them and pass on the savings, (2) cost savings from the lessor's expertise and economies of scale, (3) the ability to transfer the risk of the asset's obsolescence to the lessor, and (4) the flexibility of 100% financing without many of the formalities of a comparable bank loan.  Two benefits to the lessor are: (1) the ability to make a profitable “loan” to the lessee, and (2) a superior position should the lessee default on its lease payments since the lessor owns the leased asset.

13.
Identify the following bond concepts:

a.  Indenture SYMBOL 190  \f "Symbol" the formal agreement between lender and buyer specifying the terms of the loan and the relationship of the parties.


b.  Trustee SYMBOL 190  \f "Symbol" a third party who represents the interests of the lender(s) to the borrower.


c.  Mortgage SYMBOL 190  \f "Symbol" a legal agreement between borrower and lender, distinct from but accompanying the loan agreement, which specifies the loan collateral.


d.  Debenture SYMBOL 190  \f "Symbol" a bond without collateral.


e.  Sinking fund SYMBOL 190  \f "Symbol" an account set up by the borrower into which the borrower regularly deposits money to repay the loan.


f.  Serial bond SYMBOL 190  \f "Symbol" a bond carrying a serial number which permits it to be specifically identified and (possibly) retired prior to its maturity date.

14.
What is the difference between technical default and financial default?  Which is more critical to bondholders?  Default means not performing according to a loan agreement.  Financial default refers to the failure to pay interest and/or principal when due.  Technical default refers to the failure to adhere to other terms of the agreement, such as providing information, maintaining insurance on collateral, keeping financial ratios within specific boundaries, etc.  Since bondholders lend money to companies primarily to earn interest (and retrieve their principal), financial default is by far the more critical.

15.
What is a junk bond?  Why were junk bonds so popular in the 1980s?  Why are they less popular today?  A junk bond is a bond which is rated below investment grade on its date of issue.  Junk bonds became popular in the early 1980s primarily through the efforts of Michael Milken at the investment banking firm of Drexel, Burnham, Lambert.  Milken argued successfully that the interest rate on these bonds was greater than the rate appropriate for their risk of default which made them a very attractive investment.  Investors flocked to junk bonds for their high yields, providing a considerable amount of funds to new and high-risk ventures.  The 1980s was a period of economic growthSYMBOL 190  \f "Symbol"there were few defaults on junk bonds throughout most of the decade which supported Milken's assertions.  However, the recession and Milken's highly publicized legal troubles in the late 1980s burst the junk bond bubble.  Fewer junk bonds are issued today, and those that are outstanding are evaluated much more realistically.

16.
Distinguish between a foreign bond, Eurobond, and multi-currency bond.  What are the advantages and disadvantages of each to both lender and borrower.  These three types of international bonds differ either in their mix of currencies or in the difference between their currency and the currency of the country in which they are initially sold.  For borrowers, they share the advantage of attracting financing from sources that might not otherwise have been available, broadening the demand for the companies' securities and lowering their costs of capital.  They also provide opportunities for companies to raise funds and schedule repayments in currencies that best hedge their anticipated future cash flows, reducing their risks.  For lenders, these bonds offer opportunities to invest in companies in their domestic currencies.  There are few if any disadvantages.  More specifically:


(1)
A foreign bond is a bond issued by a foreign borrower in the currency of the country of issue (for example, the Swiss pharmaceutical company Bayer issuing a U.S. dollar denominated bond in the United States).


(2)
A Eurobond is a bond denominated in a currency other than that of the country of issue (for example, Proctor & Gamble issuing a U.S. dollar denominated bond in Germany).  Eurobonds also have the advantages of limited regulation and recordkeeping and no tax withholding requirements, which further lower the interest rate required by investors.


(3)
A multi-currency bond is a bond denominated in more than one currency (for example, Toyota issuing a bond promising interest payments in yen and the repayment of principal in U.S. dollars).  

17. What is a floating rate note?  A floating rate note (FRN) is an intermediate- or long-term bond with a floating interest rate.  FRNs are issued in the Eurocurrency markets (where they originated) and in most other major capital markets worldwide.  FRNs provide an alternative to traditional bonds with their fixed interest rates, reallocating the risks of interest rate movements between the parties.

PROBLEMS
SOLUTION  PROBLEM 211
(a)
No rate insurance


The company pays the floating rate in each quarter:



Quarter 1:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
$105,000



Quarter 2:
$6,000,000 SYMBOL 180 \f "Symbol" 10%/4
=
  150,000



Quarter 3:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
  105,000



Quarter 4:
$6,000,000 SYMBOL 180 \f "Symbol" 5%/4
=
    75,000





$435,000
(b)
8% cap


The cap impacts Quarter 2 by limiting the interest rate to 8%:



Quarter 1:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
$105,000



Quarter 2:
$6,000,000 SYMBOL 180 \f "Symbol" 8%/4
=
  120,000
(rate limited to 8% instead of 10%)



Quarter 3:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
  105,000



Quarter 4:
$6,000,000 SYMBOL 180 \f "Symbol" 5%/4
=
    75,000





$405,000

The cap saves the firm $30,000 in interest.

(c)
5% / 9% collar


The collar impacts Quarter 2 by limiting the interest rate to 9%:



Quarter 1:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
$105,000



Quarter 2:
$6,000,000 SYMBOL 180 \f "Symbol" 9%/4
=
  135,000
(rate limited to 9%)



Quarter 3:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
  105,000



Quarter 4:
$6,000,000 SYMBOL 180 \f "Symbol" 5%/4
=
    75,000





$420,000


Note that the 5% floor component of the collar does not have an effect since rates do not fall below 5%

(d)
6% / 8% collar


The collar impacts Quarter 2, limiting the rate to 8%, and also Quarter 4, holding the rate at 6%:



Quarter 1:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
$105,000



Quarter 2:
$6,000,000 SYMBOL 180 \f "Symbol" 8%/4
=
  120,000
(rate limited to 8%)



Quarter 3:
$6,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
  105,000



Quarter 4:
$6,000,000 SYMBOL 180 \f "Symbol" 6%/4
=
    90,000
(rate limited to 6%)






$420,000
SOLUTION  PROBLEM 212
(a)
No rate insurance


The company pays the floating rate in each quarter:



Quarter 1:
$20,000,000 SYMBOL 180 \f "Symbol" 6.5%/4
=
$  325,000



Quarter 2:
$20,000,000 SYMBOL 180 \f "Symbol" 5.5%/4
=
    275,000



Quarter 3:
$20,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
    350,000



Quarter 4:
$20,000,000 SYMBOL 180 \f "Symbol" 8%/4
=
    400,000





$1,350,000
(b)
8% cap


Since the interest rate does not exceed 8% in any quarter, the cap does not come into play.  Total interest paid is the same as in part (a)  =  $1,350,000
(c)
4.5% / 9.5% collar


Since the interest rate does not exceed 9.5% nor fall below 4.5% in any quarter, the collar does not come into play.  Total interest paid is the same as in part (a)  =  $1,350,000
(d)
6% / 7% collar


The collar impacts Quarter 2, limiting the decline in rate to 6%, and also Quarter 4, capping the rate at 7%:



Quarter 1:
$20,000,000 SYMBOL 180 \f "Symbol" 6.5%/4
=
$  325,000



Quarter 2:
$20,000,000 SYMBOL 180 \f "Symbol" 6%/4
=
    300,000
(rate limited to 6%)



Quarter 3:
$20,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
    350,000



Quarter 4:
$20,000,000 SYMBOL 180 \f "Symbol" 7%/4
=
    350,000
(rate limited to 7%)






$1,325,000

Note that the collar stabilizes the interest payment in the $300,000  $350,000 per quarter range, making this floating rate financing closer to a fixed rate loan.

SOLUTION  PROBLEM 213
(a)
Interest rate savings

(1)
If each company raises what it wants directly, they will pay:



Company (fixed)
7%



Counterparty (floating)
prime + 2


SUM
prime + 9


(2)
If the companies raise the opposite of what they want and swap; they will pay:



Company (floating)
prime + 1



Counterparty (fixed)
    7.5%



SUM
prime + 8.5%


(3)
Savings:  (prime + 9)  (prime + 8.5)  =  ½%
(b)
The company would pay ¼% less than it would pay without the swap:



7%  ¼%  = 6¾%

On a loan of $25,000,000, this translates to 6.75% × $25,000,000 per year  =  $1,687,500
(c)
If the counterparty saves 1/8%, it would pay 1/8% less than without the swap:



(prime + 2)  1/8%  =  prime + 17/8
(d)
Redo part (a) to determine if there is a savings at this rate:


(1)
Raise funds directly:



    Company (fixed)

7%



    Counterparty (floating)
prime + 2




SUM
prime + 9


(2)
Raise the opposite and swap:



Company (floating)
     prime



Counterparty (fixed)

     7.5%__


SUM
prime + 7.5


(3)
Savings:  (prime + 9)  (prime + 7.5)  =  1½%

Yes, still do the swap.  The lower floating rate makes the net savings greater.  The company can offer a bigger rate savings to its counterparty and will share in the reduced interest rate.

SOLUTION  PROBLEM 214
(a)
Interest rate savings

(1)
If each company raises what it wants directly, they will pay:



Company (floating)
prime + 3



Counterparty (fixed)
       7.5%



SUM
prime + 10.5%


(2)
If the companies raise the opposite of what they want and swap; they will pay:



Company (fixed)
 8.5%



Counterparty (floating)
  prime + 1



SUM
prime + 9.5%


(3)
Savings:  (prime + 10.5)  (prime + 9.5)  =  1%
(b)
The company would pay 3/8% less than it would pay without the swap:



(prime + 3)  3/8%  = prime + 25/8%
(c)
The counterparty would pay 3/8% less than it would pay without the swap:



7.5%  3/8%  =  71/8%

On a loan of $10,000,000, this translates to 7.125% × $10,000,000 per year  =  $712,500
(d) Redo part (a) to determine if there is a savings at this rate:


(1)
Raise funds directly:



      Company (floating)
  prime + 2



      Counterparty (fixed)
    7.5%




SUM
prime + 9.5


(2)
Raise the opposite and swap:



Company (fixed)
8.5%



Counterparty (floating)
prime + 1



SUM
prime + 9.5


(3)
Savings:  (prime + 9.5)  (prime + 9.5)  =  0

No, at this rate there is no savings from the swap.

SOLUTION  PROBLEM 215
(a)
Equal Payment

Calculate the quarterly payment:



┐



PV
=
 1,000,000
│


   n
=
  8 quarters
│———SYMBOL 174 \f "Symbol"
PMT
=
136,509.80



   i
=
  8%/4  =  2%/quarter
│


END
┘


 Beginning
Interest
Principal
Ending


Qtr.
  Balance  
PaymentSYMBOL 129 \f "Wingdings"
RepaymentSYMBOL 130 \f "Wingdings"
   Balance  SYMBOL 131 \f "Wingdings"

1
1,000,000
20,000
116,509.80
883,490.20


2
  883,490.20
17,669.80
118,840.00
764,650.20


3
  764,650.20
15,293.00
121,216.80
643,433.40


4
  643,433.40
12,868.67
123,641.13
519,792.27


5
  519,792.27
10,395.85
126,113.95
393,678.32


6
  393,678.32
  7,873.57
128,636.23
265,042.09


7
  265,042.09
  5,300.84
131,208.96
133,833.13


8
  133,833.13
  2,676.66
133,833.14
         —.01SYMBOL 132 \f "Wingdings"

Notes
SYMBOL 129 \f "Wingdings"
Interest  =  2% × beginning balance



SYMBOL 130 \f "Wingdings"
Principal  =  136,509.80  interest



SYMBOL 131 \f "Wingdings"
Ending balance  =  beginning balance  principal



SYMBOL 132 \f "Wingdings"
Round-off error.

(b)
Equal Amortization

Calculate the quarterly principal repayment (spread over 8 quarters):



$1,000,000
=
$125,000




8


Calculate the quarterly interest rate:



8%
=
2



 4



Beginning
Interest

Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 130 \f "Wingdings"
Repayment
PaymentSYMBOL 131 \f "Wingdings"

1
1,000,000
20,000
125,000

145,000


2
   875,000
17,500

SYMBOL 189 \f "Symbol"

142,500


3
   750,000
15,000

SYMBOL 189 \f "Symbol"

140,000


4
   625,000
12,500

SYMBOL 189 \f "Symbol"

137,500


5
   500,000
10,000

SYMBOL 189 \f "Symbol"

135,000


6
   375,000
  7,500

SYMBOL 189 \f "Symbol"

132,500


7
   250,000
  5,000

SYMBOL 189 \f "Symbol"

130,000


8
   125,000
  2,500

SYMBOL 175 \f "Symbol"

127,500


Notes
SYMBOL 129 \f "Wingdings"
Beginning balance decreases by $125,000 each quarter



SYMBOL 130 \f "Wingdings"
Interest payment  =  2% SYMBOL 180 \f "Symbol" beginning balance



SYMBOL 131 \f "Wingdings"
Total payment  = interest + principal

(c) Equal Amortization with Balloon


Calculate the amount of principal repaid with each of the first seven payments:




$1,000,000  300,000
=
$100,000





7



Calculate the quarterly interest rate:




8%
=
2%




 4



 Beginning
Interest
Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 130 \f "Wingdings"
Repayment
PaymentSYMBOL 131 \f "Wingdings"

 1
1,000,000
 20,000          
 100,000
120,000


 2
   900,000
 18,000
      SYMBOL 189 \f "Symbol"
118,000


3
   800,000
16,000

SYMBOL 189 \f "Symbol"

 116,000


4
   700,000
14,000

SYMBOL 189 \f "Symbol"

 114,000


5
   600,000
12,000

SYMBOL 189 \f "Symbol"

 112,000


6
   500,000
10,000

SYMBOL 175 \f "Symbol"

 110,000


7
   400,000
  8,000
100,000

 108,000


8
   300,000
  6,000
300,000SYMBOL 132 \f "Wingdings"

 306,000


Notes
SYMBOL 129 \f "Wingdings"
Beginning balance decreases by $100,000 each quarter until Quarter 8 when the balloon is paid.



SYMBOL 130 \f "Wingdings"
Interest payment  =  2% SYMBOL 180 \f "Symbol" beginning balance



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal



SYMBOL 132 \f "Wingdings"
This is the balloon payment

(d)
Bullet Loan


Calculate the quarterly interest rate:




8%
=
2%




 4



 Beginning
Interest
Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 130 \f "Wingdings"
Repayment
PaymentSYMBOL 131 \f "Wingdings"

 1
1,000,000
20,000
      0
20,000


 2
      SYMBOL 189 \f "Symbol"
     SYMBOL 189 \f "Symbol"
      SYMBOL 189 \f "Symbol"
     SYMBOL 189 \f "Symbol"

3

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

4

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

5

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

6

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

7

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 175 \f "Symbol"

SYMBOL 175 \f "Symbol"

8

SYMBOL 175 \f "Symbol"

SYMBOL 175 \f "Symbol"
1,000,000SYMBOL 132 \f "Wingdings"
1,020,000


Notes
SYMBOL 129 \f "Wingdings"
Beginning balance remains at $1,000,000 as no principal is repaid until Quarter 8.



SYMBOL 130 \f "Wingdings"
Interest payment  =  2% SYMBOL 180 \f "Symbol" $1,000,000



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal



SYMBOL 132 \f "Wingdings"
This is the bullet.

SOLUTION  PROBLEM 216
(a)
Equal Payment

Calculate the quarterly payment:



┐



PV
=
 4,000,000
│


   n
=
  8 quarters
│———SYMBOL 174 \f "Symbol"
PMT
=
534,336.10



   i
=
  6%/4  =  1.5%/quarter
│


END
┘


 Beginning
Interest
Principal
Ending


Qtr.
  Balance  
PaymentSYMBOL 129 \f "Wingdings"
RepaymentSYMBOL 130 \f "Wingdings"
   Balance  SYMBOL 131 \f "Wingdings"

1
4,000,000
  60,000.00
474,336.10
3,525,663.90


2
3,525,663.90
152,884.96
481,451.14
3,044,212.76


3
3,044,212.76
  45,663.19
488,672.91
2,555,539.85


4
2,555,539.85
  38,333.10
496,003.00
2,059,536.85


5
2,059,536.85
  30,893.05
503,443.05
1,556,093.80


6
1,556,093.80
  23,341.41
510,994.69
1,045,099.11


7
1,045,099.11
  15,676.49
518,659.61
   526,439.50


8
   526,439.50
    7,896.59
526,439.51
            —.01SYMBOL 132 \f "Wingdings"

Notes
SYMBOL 129 \f "Wingdings"
Interest  =  1.5% × beginning balance



SYMBOL 130 \f "Wingdings"
Principal  =  534,336.10  interest



SYMBOL 131 \f "Wingdings"
Ending balance  =  beginning balance  principal



SYMBOL 132 \f "Wingdings"
Round-off error.

(b)
Equal Amortization


Calculate the quarterly principal repayment:




$4,000,000
=
$500,000




8



Calculate the quarterly interest rate:
6%
=
1.5%




 4



 Beginning
Interest
Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 130 \f "Wingdings"
Repayment
PaymentSYMBOL 131 \f "Wingdings"

1
4,000,000
60,000
500,000

560,000


2
3,500,000
52,500

SYMBOL 189 \f "Symbol"

552,500


3
3,000,000
45,000

SYMBOL 189 \f "Symbol"

545,000


4
2,500,000
37,500

SYMBOL 189 \f "Symbol"

537,500


5
2,000,000
30,000

SYMBOL 189 \f "Symbol"

530,000


6
1,500,000
22,500

SYMBOL 189 \f "Symbol"

522,500


7
1,000,000
15,000

SYMBOL 189 \f "Symbol"

515,000


8
   500,000
  7,500

SYMBOL 175 \f "Symbol"

507,500


Notes
SYMBOL 129 \f "Wingdings"
Beginning balance decreases by $500,000 each quarter



SYMBOL 130 \f "Wingdings"
Interest payment  =  1.5% SYMBOL 180 \f "Symbol" beginning balance



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal

(c)
Equal Amortization with Balloon


Calculate the amount of principal repaid with each of the first seven payments:




$4,000,000  1,200,000
=
$400,000





7



Calculate the quarterly interest rate:
6%
=
1.5%




 4



 Beginning
Interest
Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 130 \f "Wingdings"
Repayment
PaymentSYMBOL 131 \f "Wingdings"

1
4,000,000
60,000
   400,000

   460,000


2
3,600,000
54,000

SYMBOL 189 \f "Symbol"

   454,000


3
3,200,000
48,000

SYMBOL 189 \f "Symbol"

   448,000


4
2,800,000
42,000

SYMBOL 189 \f "Symbol"

   442,000


5
2,400,000
36,000

SYMBOL 189 \f "Symbol"

   436,000


6
2,000,000
30,000

SYMBOL 175 \f "Symbol"

   430,000


7
1,600,000
24,000
   400,000

   424,000


8
1,200,000
18,000
1,200,000SYMBOL 132 \f "Wingdings"
1,218,000



Notes
SYMBOL 129 \f "Wingdings"
Beginning balance decreases by $400,000 until the last quarter when the balloon is paid.



SYMBOL 130 \f "Wingdings"
Interest payment  =  1.5% SYMBOL 180 \f "Symbol" beginning balance



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal



SYMBOL 132 \f "Wingdings"
This is the balloon payment

(d)
Bullet Loan

    Calculate the quarterly interest rate:




6%
=  1.5%




 4



Beginning
Interest
 Principal
  Total


Qtr.        Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 130 \f "Wingdings"
Repayment
PaymentSYMBOL 131 \f "Wingdings"

1
4,000,000
60,000

0

60,000


2

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

3

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

4

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

5

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

6

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

7

SYMBOL 189 \f "Symbol"

SYMBOL 189 \f "Symbol"

SYMBOL 175 \f "Symbol"

SYMBOL 175 \f "Symbol"

8

SYMBOL 175 \f "Symbol"

SYMBOL 175 \f "Symbol"
4,000,000SYMBOL 132 \f "Wingdings"
4,060,000


Notes
SYMBOL 129 \f "Wingdings"
Beginning balance remains at $4,000,000 as no principal is repaid until Quarter 8.



SYMBOL 130 \f "Wingdings"
Interest payment  =  1.5% SYMBOL 180 \f "Symbol" $4,000,000



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal



SYMBOL 132 \f "Wingdings"
This is the bullet.

SOLUTION  PROBLEM 217
(a)
Principal repaid with each payment



$2,000,000
=
$250,000


8

(b)
Interest rates


First 2 quarters:  prime + 2  =  6% + 2%  =  8%

and 8%/4  =  2%


Next 4 quarters:  prime + 2  =  5.5% + 2%  =  7.5%

and 7.5%/4  =  1.875%


Last 2 quarters:  prime + 2  =  6% + 2%  =  8%

and 8%/4  =  2%
(c)
Interest amounts


    Loan


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
RateSYMBOL 130 \f "Wingdings"
Interest

1
$2,000,000
2%
$40,000


2
  1,750,000
SYMBOL 175 \f "Symbol"
  35,000


3
  1,500,000
1.875%
  28,125


4
  1,250,000
SYMBOL 189 \f "Symbol"
  23,437.50


5
  1,000,000
SYMBOL 189 \f "Symbol"
  18,750


6
     750,000
SYMBOL 175 \f "Symbol"
  14,062.50


7
     500,000
2%
  10,000


8
     250,000
SYMBOL 175 \f "Symbol"
    5,000


Notes
SYMBOL 129 \f "Wingdings"
Balance decreases by $250,000 each quarter



SYMBOL 130 \f "Wingdings"
From step (b), above

(d)
Repayment schedule


 Beginning
Interest
Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 129 \f "Wingdings"
RepaymentSYMBOL 130 \f "Wingdings"
PaymentSYMBOL 131 \f "Wingdings"

1
2,000,000
40,000
$250,000

290,000


2
1,750,000
35,000

SYMBOL 189 \f "Symbol"

285,000


3
1,500,000
28,125

SYMBOL 189 \f "Symbol"

278,125


4
1,250,000
23,437.50

SYMBOL 189 \f "Symbol"

273,437.50


5
1,000,000
18,750

SYMBOL 189 \f "Symbol"

268,750


6
   750,000
14,062.50

SYMBOL 189 \f "Symbol"

264,062.50


7
   500,000
10,000

SYMBOL 189 \f "Symbol"

260,000


8
   250,000
  5,000

SYMBOL 175 \f "Symbol"

255,000


Notes
SYMBOL 129 \f "Wingdings"
From part (c)



SYMBOL 130 \f "Wingdings"
From part (a)



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal

SOLUTION  PROBLEM 218
(a)
Principal repaid with each payment
=
$15,000,000
=
$1,250,000


12

(b)
Interest rates


First 3 quarters:  prime + 1  =  6.5% + 1%  =  7.5%

and 7.5%/4  =  1.875%


Next 2 quarters:  prime + 1  =  7% + 1%  =  8%

and 8%/4  =  2%


Next 4 quarters:  prime + 1  =  6.75% + 1%  =  7.75%
and 7.75%/4  =  1.9375%


Last 3 quarters:  prime + 1  =  6% + 1%  =  7%

and 7%/4  =  1.75%
(c)
Interest amounts


    Loan


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
RateSYMBOL 130 \f "Wingdings"
Interest

1
$15,000,000
1.875%
$281,250


2
  13,750,000
 SYMBOL 189 \f "Symbol"
  257,812.50


3
  12,500,000
 SYMBOL 175 \f "Symbol"
  234,375


4
  11,250,000
2%
  225,000


5
  10,000,000
 SYMBOL 175 \f "Symbol"
  200,000


6
    8,750,000
1.9375%
  169,531.25


7
    7,500,000
SYMBOL 189 \f "Symbol"
  145,312.50


8
    6,250,000
SYMBOL 189 \f "Symbol"
  121,093.75B


9
    5,000,000
SYMBOL 175 \f "Symbol"
    96,875


10
    3,750,000
1.75%
    65,625


11
    2,500,000
SYMBOL 189 \f "Symbol"
    43,750


12
    1,250,000
SYMBOL 175 \f "Symbol"
    21,875


Notes
SYMBOL 129 \f "Wingdings"
Balance decreases by $1,250,000 each quarter



SYMBOL 130 \f "Wingdings"
From step (b), above

(d)
Repayment schedule


 Beginning
Interest
Principal
Total


Qtr.
  Balance  SYMBOL 129 \f "Wingdings"
PaymentSYMBOL 129 \f "Wingdings"
RepaymentSYMBOL 130 \f "Wingdings"
PaymentSYMBOL 131 \f "Wingdings"

1
15,000,000
$281,250
$1,250,000
$1,531,250


2
13,750,000
  257,812.50

SYMBOL 189 \f "Symbol"

  1,507,812.50


3
12,500,000
  234,375

SYMBOL 189 \f "Symbol"

  1,484,375


4
11,250,000
  225,000

SYMBOL 189 \f "Symbol"

  1,475,000


5
10,000,000
  200,000

SYMBOL 189 \f "Symbol"

  1,450,000


6
  8,750,000
  169,531.25

SYMBOL 189 \f "Symbol"

  1,419,531.25


7
  7,500,000
  145,312.50

SYMBOL 189 \f "Symbol"

  1,395,312.50


8
  6,250,000
  121,093.75

SYMBOL 189 \f "Symbol"

  1,371,093.75


9
  5,000,000
   96,875

SYMBOL 189 \f "Symbol"

  1,346,875


10
  3,750,000
    65,625

SYMBOL 189 \f "Symbol"

  1,315,625


11
  2,500,000
   43,750

SYMBOL 189 \f "Symbol"

  1,293,750


12
  1,250,000
   21,875

SYMBOL 175 \f "Symbol"

  1,271,875


Notes
SYMBOL 129 \f "Wingdings"
From part (c)



SYMBOL 130 \f "Wingdings"
From part (a)



SYMBOL 131 \f "Wingdings"
Total payment  =  interest + principal

SOLUTION  PROBLEM 219
(a)
Now


Return on assets (ROA)
=
Net income
=
 10 
=
10%





Assets

100



Debt/Equity (D/E)
=
Liabilities
=
50
=
1.00




Equity

50

(b)
Lease $5 million


Assets
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
100  5  =  95 million



Liabilities
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
  50  5  =  45 million


and



ROA
=
10
=
10.53%




95



D/E
=
45
=
0.90




50

(c)
Lease $15 million


Assets
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
100  15  =  85 million



Liabilities
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
  50  15  =  35 million


and



ROA
=
10
=
11.76%




85



D/E
=
35
=
0.70




50

(d)
Lease $25 million


Assets
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
100  25  =  75 million



Liabilities
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
  50  25  =  25 million


and



ROA
=
10
=
13.33%




75



D/E
=
25
=
0.50




50


As more assets are leased, the company appears to be:



(1)
more profitable, as ROA SYMBOL 173 \f "Symbol"


(2)
less in debt, as D/E SYMBOL 175 \f "Symbol"
SOLUTION  PROBLEM 2110
(a)
Now


Return on assets (ROA)
=
Net income
=
 20 
=
5%





Assets

400



Debt/Equity (D/E)
=
Liabilities
=
250
=
1.67




Equity

150

(b)
Lease $25 million


Assets
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
400  25  =  375 million



Liabilities
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
250  25  =  225 million


and



ROA
=
 20 
=
5.33%




375



D/E
=
225
=
1.50




150

(c)
Lease $50 million


Assets
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
400  50  =  350 million



Liabilities
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
250  50  =  200 million


and



ROA
=
 20 
=
5.71%




350



D/E
=
200
=
1.33




150

(d)
Lease $75 million


Assets
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
400  75  =  325 million



Liabilities
SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
250  75  =  175 million


and



ROA
=
 20 
=
6.15%




325



D/E
=
175
=
1.17




150

APPENDIX 21A

The Leveraged Lease
PROBLEMS
SOLUTION  PROBLEM 21A1
(a)  Lenders' interest rate

The lenders make a loan of $25 million with 3 annual end-of-year payments of $10 million.







┐


PV
=
25,000,000
│


PMT
=
10,000,000, END
│———SYMBOL 174 \f "Symbol"
i
=
9.70%


   n
=
  3
│


┘
(b)
Implicit lease rate


The lessee acquires the computer worth $35 million by making 3 annual beginning-of-year payments of $13 million



┐



PV
=
35,000,000
│


PMT
=
13,000,000, BEG
│———SYMBOL 174 \f "Symbol"
i
=
11.90%


   n
=
  3
│


┘B

(c)
Cash flow table

(1)
Tax benefits from interest on loan.  Construct loan amortization table.



 Beginning
Interest
Principal
Ending
Tax


Year
  Balance  
Payment
Repayment
   Balance  
  Benefit


1
$25,000,000
$2,425,256
$7,574,744
$17,425,256
$848,840


2
  17,425,256
  1,690,429
  8,309,571
    9,115,685
  591,650


3
    9,115,685
     884,315
  9,115,685
                 0
  309,510


(2)
Annual depreciation tax deduction:




Depreciation/year
=
$35,000,000/3
=
$11,666,667




Tax savings/year
=
$11,666,667 SYMBOL 180 \f "Symbol" 35%  =  $4,083,333


(3)
Cash flow table



     Year 0    
     Year 1    
     Year 2    
     Year 3

Invest
(10,000,000)

Lease pmt
 13,000,000
 13,000,000
  13,000,000


Tax
  (4,550,000)
  (4,550,000)
  (4,550,000)

Repay loan

(10,000,000)
(10,000,000)
(10,000,000)


Tax-interest


      848,840
      591,650
      309,510

Tax-dep'n


   4,083,333
   4,083,333
   4,083,333

Sell computer
 10,000,000


Tax-gain






  (3,500,000)


(1,550,000)
   3,382,173
   3,124,983
       892,843
(d)
Lessor's rate of return


Use the cash flow part of your calculator:



┐



Flow 0  =  1,550,000
│


Flow 1  =    3,382,173
│———SYMBOL 174 \f "Symbol"
IRR
=
193.57%  !!



Flow 2  =    3,124,983
│


Flow 3  =       892,843
│


┘
SOLUTION  PROBLEM 21A2
(a)
Loan payment amount


The lenders make a loan with principal of $15 million and receive 4 annual end-of-year payments containing interest at 8.75%



┐


PV
=
15,000,000
│


   n
=
  4
│———SYMBOL 174 \f "Symbol"
PMT
=
$4,604,649


   i
=
  8.75
│


END
│


┘
(b)
Implicit lease rate


The lessee acquires the boxcars worth $20 million by making 4 annual $5.8 million beginning-of-year payments.



┐



PV
=
20,000,000
│


PMT
=
5,800,000, BEG
│———SYMBOL 174 \f "Symbol"
i
=
10.89%


   n
=
  4
│


┘
(c)
Cash flow table

(1)
Tax benefits from interest on loan.  Construct loan amortization table.



 Beginning
Interest
Principal
Ending
Tax


Year
  Balance  
Payment
Repayment
   Balance    
  Benefit


1
$15,000,000
$1,312,500
$3,292,149
$11,707,851
$459,375


2
  11,707,851
  1,024,437
  3,580,212
    8,127,640
  358,553


3
    8,127,640
     711,168
  3,893,480
    4,234,160
  248,909


4
    4,234,160
     370,489
  4,234,160
                  0
  129,671


(2)
Annual depreciation tax deduction:




Depreciation/year
=
$20,000,000/4
=
$5,000,000




Tax savings/year
=
$5,000,000 SYMBOL 180 \f "Symbol" 35%  =  $1,750,000


(3)
Cash flow table



     Year 0    
     Year 1    
     Year 2    
     Year 3

     Year 4

Invest
(5,000,000)

Lease pmt
 5,800,000
 5,800,000
 5,800,000
 5,800,000


Tax
(2,030,000)
(2,030,000)
(2,030,000)
(2,030,000)

Repay loan

(4,604,649)
(4,604,649)
(4,604,649)
 (4,604,649)


Tax-interest
    459,375
    358,553
    248,909
     129,671

Tax-dep'n

 1,750,000
 1,750,000
 1,750,000
  1,750,000

Sell boxcars




12,000,000


Tax-gain








 (4,200,000)


(1,230,000)
 1,374,726 
 1,273,904 
 1,164,260 
  5,075,022

(d)
Lessor's rate of return


Use the cash flow part of your calculator:



┐



Flow 0  =
1,230,000
│


Flow 1  =
  1,374,726
│


Flow 2  =
  1,273,904
│———SYMBOL 174 \f "Symbol"
IRR
=
118.52%  !!



Flow 3  =
  1,164,260
│


Flow 4  =
  5,075,022
│


┘
APPENDIX 21B

The Lease Vs. Borrow-and-Buy Decision
PROBLEMS
SOLUTION  PROBLEM 21B1
(a)
Lease cash outflows

(1)
Cash flows





Years 0 3


Lease payment

(12,000)




Tax

    4,200_


Net Flows
 
  (7,800)


(2)
After-tax debt rate



8%(1  .35)  =  8%(.65)  =  5.20%


(3)
Present Value


┐



PMT  =  7,800, BEG
│


       n  =    4
│———SYMBOL 174 \f "Symbol"
PV
=
28,962


       i  =    5.20
│


┘
(b)
Borrow & buy outflow

(1)
Loan payment


┐


   PV  =  40,000
│


       n  =    4
│


       i   =    8
│———SYMBOL 174 \f "Symbol"
PMT
=
12,077



   END
│


┘

(2)
Loan amortization table to get tax benefits from interest payments:



 Beginning
Interest
Principal
Ending
Tax


Year
  Balance  
Payment
Repayment
   Balance    
  Benefit


1
$40,000
$3,200
$ 8,877
$31,123
$1,120


2
  31,123
  2,490
   9,587
  21,536
     872


3
  21,536
  1,723
 10,354
  11,182
     603


4
  11,182
     895
 11,182
           0
     313


(3)
Depreciation tax deduction:



Depreciation/year
=
$40,000/4
=
$10,000



Tax savings/year
=
$10,000 SYMBOL 180 \f "Symbol" 35%
=
$3,500


(4)
Cash flow table


 Year 0 
 Year 1 
 Year 2 
 Year 3 
 Year 4
 
Borrow
 40,000

Repay loan

(12,077)
(12,077)
(12,077)
(12,077)


Tax-interest

   1,120
      872
      603
      313

Buy
(40,000)


Tax-dep'n


   3,500
   3,500
   3,500
   3,500
Net Financing Flows
  (7,457)
  (7,705)
  (7,974)
  (8,264)

Maintenance
  (3,000)
  (3,000)
  (3,000)
  (3,000)


Tax
   1,050
   1,050
   1,050
   1,050

Salvage




   5,000


Tax-gain








  (1,750)


Net Operating Flows

  (1,950)
  (1,950)
  (1,950)
   1,300


(5)
PV of cash flows


[a]
Financing flows


┐






FV  =  7,457
│





   n  =   1
│——SYMBOL 174 \f "Symbol"
PV
=
7,088


after-tax cost of debt
—SYMBOL 174 \f "Symbol"
   i   =   5.20%
│


┘



Repeat:
FV  =  7,705; n  =  2—SYMBOL 174 \f "Symbol"
PV
=
6,962





FV  =  7,974; n  =  3—SYMBOL 174 \f "Symbol"
PV
=
6,849





FV  =  8,264; n  =  4—SYMBOL 174 \f "Symbol"
PV
=
6,747



[b]
Operating flows


cost of capital of
┐


copying machine     —SYMBOL 174 \f "Symbol"  i   =    14
│






PMT  =  1,950, END
│——SYMBOL 174 \f "Symbol"
PV
=
4,527






      n  =    3
│


┘



also:



┐






      i   =    14
│






   FV  =  1,300
│——SYMBOL 174 \f "Symbol"
PV
=
770






      n  =    4
│


┘


[c]
Sum of present values



=
7,088 + 6,962 + 6,849 + 6,747 + 4,527  770
=
31,403
(c)
Net advantage to leasing


NAL
=
PV of borrow & buy  PV of leasing




=
$31,403  28,962
=
$2,441
(d)
The company should lease.  Its costs would be lower by a PV of $2,441.

SOLUTION  PROBLEM 21B2
(a)
Lease cash outflows

(1)
Cash flows


Years 0  2


Lease payment
(95,000)




Tax
 33,250



Net Flows
(61,750)


(2)
After-tax debt rate



9%(1  .35)  =  9%(.65)  =  5.85%


(3)
Present Value


┐


PMT  =  61,750, BEG
│


       n  =   3
│——SYMBOL 174 \f "Symbol"
PV
=
175,200


       i  =    5.85
│


┘
(b)
Borrow & buy outflows

(1)
Loan payment


┐


   PV  =  250,000
│


       n  =    3
│


       i   =    9
│——SYMBOL 174 \f "Symbol"
PMT
=
98,764


   END
│


┘

(2)
Loan amortization table to get tax benefits from interest payments:



 Beginning
Interest
Principal
Ending
Tax


Year
  Balance  
Payment
Repayment
   Balance    
  Benefit


1
$250,000
$22,500
$76,264
$173,736
$7,875


2
  173,736
  15,636
  83,127
    90,609
  5,473


3
    90,609
    8,155
  90,609
             0
  2,854


(3)
Depreciation tax deduction:



Depreciation/year
=
$250,000/3
=
$83,333



Tax savings/year
=
$83,333 SYMBOL 180 \f "Symbol" 35%
=
$29,166


(4)
Cash flow table


  Year 0  
  Year 1  
  Year 2  
  Year 3

Borrow
 250,000

Repay loan

(98,764)
(98,764)
(98,764)


Tax-interest

   7,875
   5,473
   2,854

Buy
(250,000)


Tax-dep'n


 29,166
 29,166
 29,166
Net Financing Flows
(61,723)
(64,125)
(66,744)

Maintenance
(10,000)
(10,000)
(10,000)


Tax
   3,500
   3,500
   3,500

Salvage




100,000


Tax-gain






 (35,000)


Net Operating Flows


   (6,500)
   (6,500)
  58,500


(5)
PV of cash flows


[a]
Financing flows


┐





FV  =  61,723
│





   n  =   1
│——SYMBOL 174 \f "Symbol"
PV
=
58,312


after-tax cost of debt
—SYMBOL 174 \f "Symbol"
   i   =   5.85

│


┘



Repeat:
FV  =  64,125;  n  =  2  —SYMBOL 174 \f "Symbol"
PV
=
57,233





FV  =  66,744;  n  =  3  —SYMBOL 174 \f "Symbol"
PV
=
56,278



[b]
Operating flows


   cost of capital 
┐


   of autos
—SYMBOL 174 \f "Symbol"
      i   =    11
│






PMT  =  6,500, END
│——SYMBOL 174 \f "Symbol"
PV
=
11,131






      n  =    2
│


┘



and:



┐






      i   =    11
│






   FV  =  58,500
│——SYMBOL 174 \f "Symbol"
PV
=
42,775






      n  =    3
│


┘


[c]
Sum of present values



=
58,312 + 57,233 + 56,278 + 11,131  42,775
=
140,179
(c)
Net advantage to leasing


NAL
=
PV of borrowing  PV of leasing




=
$140,179  175,200
=
($35,021)
(d)
The company should borrow & buy.  Its costs would be lower by a PV of $35,021.  Note that the salvage value plays a major role in this decision; if a lower salvage value were expected, it might be better to lease.

APPENDIX 21C

The Bond Refunding Decision
PROBLEMS
SOLUTION  PROBLEM 21C1
(a)
Cash flow table

(1)
Amount paid to call the bonds



"$105" means 105% of face value
=
105% SYMBOL 180 \f "Symbol" $25,000,000
=
$26,250,000


(2)
Semi-annual interest



Old issue:
10%  SYMBOL 180 \f "Symbol"  $25,000,000
=
$1,250,000





2




New issue:
7.5%  SYMBOL 180 \f "Symbol"  $25,000,000
=
$937,500





2


(3)
Flotation cost analysisSYMBOL 190 \f "Symbol"outstanding issue


[a]
Original amount ignored:  sunk cost



[b]
Unamortized amount  =  (10/25) SYMBOL 180 \f "Symbol" $250,000  =  $100,000



[c]
Tax benefit from writing it off today:





35% SYMBOL 180 \f "Symbol" $100,000  =  $35,000



[d]
Tax benefit forgone in each of the next 20 half-years:





35% SYMBOL 180 \f "Symbol"
$100,000   =   $1,750 / half-year






20


(4)
Flotation cost analysisSYMBOL 190 \f "Symbol"new issue


[a]
Semi-annual amortization:





$400,000   =   $20,000 / half-year





20



[b]
Tax benefit each half-year:





35% SYMBOL 180 \f "Symbol" $20,000  =  $7,000


(5)
Overlap period


[a]
Old issue




Five-day rate  =  (1.10)5/365  1  =  .001306





Five day's interest  =  $25,000,000(.001306)  =  $32,650





Tax benefit  =  35% SYMBOL 180 \f "Symbol" $32,650  =  $11,428



[b]
New issue




Five-day rate  =  (1.035)5/365  1  =  .0004714





Five day's interest  =  $25,000,000(.0004714)  =  $11,785





Tax obligation  =  35% SYMBOL 180 \f "Symbol" $11,785  =  $4,125


(6)
Cash flow table


Half-years
Half-year 20


    Year 0     
    120    
   (Year 10)


Redeem old:
Principal
(25,000,000)



Penalty
(  1,250,000)




Tax
      437,500



Interest

1,250,000



Tax

(  437,500)


Tax-float
        35,000
(      1,750)


Issue new:
Principal
 25,000,000



Interest

(  937,500)



Tax

    328,125


Flotation
(    400,000)




Tax

        7,000


Overlap:
Int. paid
(      32,650)




Tax
       11,428



Int. earned
       11,785




Tax
(        4,125)







($1,191,062)
$208,375
$            0

(b)
Appropriate rate


The correct rate, incorporating the risk of these financing flows is the (half-year) after-tax cost of the new debt.




=
7.5%  SYMBOL 180 \f "Symbol"  (1  .35)  =  3.75%(.65)  =  2.4375%




2

(c)
Net advantage to refunding

(1)
PV of cash savings



┐



PMT  =  208,375, END
│


      n  =    20

│——SYMBOL 174 \f "Symbol"
PV
=
3,267,652



      i  =    2.4375
│



┘

(2)
NAR
=
PV of cash savings  PV of refunding costs




=
3,267,652  1,191,062  =  $2,076,590
(d)
Decision


Refund.
NAR is positive.

SOLUTION  PROBLEM 21C2
(a)
Cash flow table

(1)
Amount paid to call the bonds



"$109" means 109% of face value
=
109% SYMBOL 180 \f "Symbol" $70,000,000
=
$76,300,000


(2)
Semi-annual interest



Old issue:
11.5%  SYMBOL 180 \f "Symbol"  $70,000,000
=
$4,025,000





2




New issue:
9%  SYMBOL 180 \f "Symbol"  $70,000,000
=
$3,150,000





2


(3)
Flotation cost analysisSYMBOL 190 \f "Symbol"outstanding issue


[a]
Original amount ignored:  sunk cost



[b]
Unamortized amount  =  (20/30) SYMBOL 180 \f "Symbol" $750,000  =  $500,000



[c]
Tax benefit from writing it off today:





35% SYMBOL 180 \f "Symbol" $500,000  =  $175,000



[d]
Tax benefit forgone in each of the next 40 half-years:





35% SYMBOL 180 \f "Symbol"
$500,000   =   $4,375






40


(4)
Flotation cost analysisSYMBOL 190 \f "Symbol"new issue


[a]
Semi-annual amortization:





$900,000   =   $22,500 / half-year





40



[b]
Tax benefit each half-year:





35% SYMBOL 180 \f "Symbol" $22,500  =  $7,875


(5)
Overlap period


[a]
Old issue




Five-day rate  =  (1.115)5/365  1  =  .001492





Five day's interest  =  $70,000,000(.001492)  =  $104,440





Tax benefit  =  35% SYMBOL 180 \f "Symbol" $104,440  =  $36,554



[b]
New issue




Five-day rate  =  (1.045)5/365  1  =  .0006032





Five day's interest  =  $70,000,000(.0006032)  =  $42,224





Tax obligation  =  35% SYMBOL 180 \f "Symbol" $42,224  =  $14,778


(6)
Cash flow table


Half-years
Half-year 40


    Year 0     
    140    
   (Year 20)


Redeem old:
Principal
(70,000,000)



Penalty
(  6,300,000)




Tax
   2,205,000



Interest

 4,025,000



Tax

(1,408,750)


Tax-float
      175,000
(       4,375)


Issue new:
Principal
 70,000,000



Interest

(3,150,000)



Tax

 1,102,500


Flotation
(    900,000)




Tax

        7,875


Overlap:
Int. paid
(    104,440)




Tax
       36,554



Int. earned
       42,224




Tax
(      14,778)







($4,860,440)
$572,250
$            0

(b)
Appropriate rate


The correct rate, incorporating the risk of these financing flows is the (half-year) after-tax cost of the new debt.




=
9%   SYMBOL 180 \f "Symbol"   (1  .35)  =  4.5%(.65)  =  2.925%




2

(c)
Net advantage to refunding

(1)
PV of cash savings



┐



PMT  =  572,250, END
│


      n  =    40

│——SYMBOL 174 \f "Symbol"
PV
=
13,389,274



      i  =    2.925
│



┘

(2)
NAR
=
PV of cash savings  PV of refunding costs




=
$13,389,274  4,860,440  =  $8,528,834
(d)
Decision


Refund.
NAR is positive.

