Chapter 15
Leasing: Practices and Theoretical Developments

1. Fabozzi’s conventional reasons for leasing include the following:

a) True lease financing might be cheaper than borrowing and purchasing the asset, due to different marginal tax rates faced by the lessor and lessee.

b) Since leasing does not require the firm to make a down payment, the effect is to conserve working capital; however, leasing charges are usually payable in advance, which in a sense is like a small down payment.

c) Leasing may preserve the credit and debt capacity of the firm, as introduced by the accounting conventions currently in use.

d) Leasing can reduce the risk of obsolescence and capital equipment disposal problems. The term of the lease is usually less than the life of the asset.

e) Leasing is more flexible and convenient than buying an asset.

2. a) A direct lease is a contract in which the lessee gains the use of an asset that it did not possess prior to the transaction, without becoming the asset’s lawful owner. The lessor retains the title and ownership of the asset and receives contracted lease payments from the lessee as renumeration.

b) In a sale and leaseback arrangement one party sells an asset to another party and the two enter into an agreement whereby the original owner leases the asset from the new owner. The new owner retains title and all the benefits of ownership in terms of tax credits and depreciation allowances, while the lessee receives the funds from the sale of the asset along with the use of the asset.

c) A leverage lease is a contract whereby a lender supplies a large proportion of the funds the lessor requires to purchase the asset it will in turn lease. There is no fundamental difference to the lessee, but the lessor is now a debtor to the lender and is required to make interest payments.
    The Financial Accounting Standards Board (FASB) has set forth criteria to be met to classify leases as capital and operating leases, from the lessee’s standpoint. The lease is a capital lease if it satisfies any of the following criteria (otherwise it is accounted as an operating lease):
i) The lease transfers ownership of the asset to the lessee prior to the expiration of the lease obligation term, including any time covered by bargain renewal options.
ii) The lease contains a bargain purchase option that allows the lessee to purchase the leased asset at a price that is sufficiently lower than the current expected fair market value at the time the option is exercisable.

iii) The lease term is equal to or greater than 75% of the remaining estimated economic life of the leased asset, unless 75% of the asset’s expected life has already transpired.
iv) The present value of the minimum lease payments, including any guarantee by the lessee relating to the lessor’s debt and other expenses, equals or exceeds 90% of the fair market value of the leased asset less any investment tax credit, and less than 75% of the asset’s economic life has elapsed.
3. The accounting treatment of a capital lease is similar to that of a purchase of an asset. Equal entries are made on both sides of the balance sheet to reflect the acquisition of the use of the asset. FASB 13 requires two estimates for the value of the asset. The first must be made by discounting the minimum lease payments plus any expected profits derived from bargain purchase options included in the lease agreement, less any executory costs incurred by the lessor that are embodied in the lease payments.
    The second estimate is of the asset’s fair market value at the time the lease takes effect. The lower of the two estimates is then added to the asset side in an account titled “Leased Capital Equipment” Schedules of interest expense and balance of lease obligation are then computed and added to the liability side of “Current Lease Obligation” and “Noncurrent Lease Obligation,” respectively.

    Operating leases do not require inclusion on the balance sheet and can be excluded from the income statement in terms of interest expense and depreciation expense. The lease payments under operating leases, however, are still deductions from income, only the degree of elaboration of treatment is diminished.
4. In the earlier years of a capital lease, the total annual expenses would exceed those had the lease been treated as an operating lease; therefore net income would have been greater with an operating lease in the early years. The reverse is true in the latter years of a capital lease. Because of this adverse impact on reported income in the earlier years, lessees’ income is then viewed by potential investors and creditors of the firm and can have a large impact on the financial measures which they use. For further discussion on the impact of lease capitalization to a firm’s financial value, readers are referred to Fabozzi (1981).

5. Whereas the lessee uses an elaborate accounting treatment for leases (as discussed in Question 3), the accounting for leases from the lessor’s standpoint is not as complex. Capitalization and off-balance sheet reporting is not an issue, since the lessor actually owns the asset and must therefore include it in all relevant statements. The recorded value of the asset is determined in much the same manner as was done for the lessee, as required by FASB 13.

    As in all other decisions confronting the financial analyst, two considerations are of utmost importance in the leasing decision. The timing and size of each cash flow expected to be realized or paid out must be estimated, and the appropriate rate at which it should be discounted must be stated. Most often, leasing decisions are made on a comparison of the leasing cash flows versus those that would be obtained if the asset were purchased and financed entirely with debt; thus the investment decision is in effect separated from the financing decision.

6. a) Gordon (1974) used the market equilibrium framework of M & M theory to derive a valuation equation for a lease. In performing his analysis, Gordon uses M & M theory to resolve the following lease valuation issues: (i) the correct discount rate for riskless cash flows; (ii) differences in the lives of the lease contract versus the purchase option; (iii) risk differences in each cash ‘flow, or stream of cash flows; and (iv) the financing decisions between alternative acquisition plans.

    Mehta and Whitford (1979), further analyzed the lease-versus-buy decisions in the same M & M framework, but from the side of the financing decision. They examined the tax shields generated by the two alternatives to preserve the basic M & M risk-class provision.

    Brealy and Young (1980) address the problem of timing using Miller’s 1977 equilibrium model where personal taxes on interest receipts and equity returns are considered, and where the marginal corporate tax rate in the economy is equal to the marginal personal tax rate on interest income.

b) The value of the lease is now seen to be a function of the respective tax rates, and the timing of the depreciation charges. For leasing to be preferred to the purchase option, the depreciation expenses must be higher than the lease payments in the early years, and vice-versa in later years so that the tax shield is not wasted. Further, unless there is a large difference in the lessor’s and lessee’s marginal tax rates, leasing will not be a viable alternative; and if large tax differences do appear, the analysis should be modified to allow for the introduction of investment tax credits.

7. Miller and Upton (1976) used CAPM to analyze lease decisions using capital budgeting techniques. Beginning in a one-period world, they explicitly distinguished between the economic approach where the financing decision is of no consequence, and the accounting approach, where the nonfinancial elements are seen as irrelevant and the financial advantages are the element of interest. In their analysis, they derive a NPV formula for the value of the lease option, and likewise determine the net advantage to leasing equation.

    The Option Pricing Model, originally developed by Black and Scholes (1973), can also be utilized in the analysis of leases, or the components thereof. The obvious application is the valuation of any purchase options during or at the end of the lease term, as the exercise price is the contracted purchase price in the lease. In their 1983 study, McConnell and Schallheim extended this analysis to multiple payment leases.

8. a) As the lessor’s implicit interest rate is higher than the lessee’s incremental borrowing rate of 8 percent, the latter is used in determining the capitalized value of the lease. Therefore the present value at time 0, after the initial lease payment, is

$50,000 for eight years at 8%

(5.7466 discount factor) = $287,330.

    This amount should be recorded on the lessee’s balance sheet as an asset. (However, if the fair market value of the leased property is lower than the present value of the minimum lease payments, then the fair value is shown.)

b) A capital lease must be amortized and the liability reduced over the lease period. The method of amortization can be the lessee’s usual depreciation method, straight-line in our case. Thus the annual amortization over the nine-year lease period would be ($287,330+$50,000)/9=$37,481. FASB 13 also requires that the capital lease obligation be reduced over the lease period by the “interest” method. East payment is broken down into two components--principal and interest. The obligation is reduced by the amount of the principal payment. Thus for our problem in question:

	 End of Year 
	Amortization of Asset

    (straight line)    
	 Annual Interest 
	Annual Lease

   Expense   

	1
	$37,481
	22,986
	60,467

	2
	37,481
	20,825
	58,306

	3
	37,481
	18,491
	55,972

	4
	37,481
	15,971
	53,452

	5
	37,481
	13,248
	50,729

	6
	37,481
	10,308
	47,789

	7
	37,481
	7,133
	44,614

	8
	37,481
	3,703
	41,184

	9
	37,481
	0
	37,481


    Illustration of the “interest” method to reduce the lease obligation: 

	Beginning

of Year
	Lease
Payment
	Principal
 Payment
	Principal Amount Owing

at Beginning of Year
	Annual Interest

at 8%

	1
	$50,000
	$50,000
	$387,330
	0

	2
	50,000
	27,014
	360,316
	22 ,986

	3
	50,000
	29,175
	231,141
	20,825

	4
	50,000
	31,509
	199,632
	18,491

	5
	$50.000
	$34,029
	165,603
	15,971

	6
	50,000
	36,752
	128,851
	13,248

	7
	50,000
	39,692
	89,159
	10,308

	8
	50,000
	42,867
	46,292
	7 , 133

	9
	50,000
	46,292
	0
	3,703


9.
The reservation payment is found by setting the NPV of the lease to $0, and then solving for the lease payment.

(a)
For AAA, the lessee:

Since AAA 's effective tax rate is 0, the after tax discount rate is 8%.

Set the NPV = 0, and solve for L:


NPV (lease)
= Cost  -  after tax PV(lease payments)



0
= $3000,000 - L (
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= $300,000 - L (3.312)

                                  L= $90579.97

The lease payment is AAA’s reservation price.

i.e. for L > 62,614.11, AAA will have NPV<0.

(b)
For New Leasing, the lessor:


NPV
= Cost  +  after tax PV(Lease payments)  +  PV(Depr tax shield)

Depreciation
= $300,000 / 4 



= $75,000 per annum

Depreciation tax shield = $75,000 ( 0.35




  = $26250

After-tax discount rate = 0.08 (1 - 0.35)




  = 0.052

As in part a., set NPV = 0, and solve for L:

NPV (lease) = 0 = -$300,000 + L (1 - 0.35) 
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                L= $90362.82

This lease payment is BBB Leasing Company reservation price.

i.e. for L < 90362.82, BBB Leasing Company will have NPV<0.

10.
The reservation payment is found by setting the NPV of the lease to $0, and then solving for the lease payment.

CCC's (the lessee) reservation price is:

Set the NPV = 0, and solve for L:


NPV (lease)
= Cost  -  after tax PV(lease payments)



0
= $250,000 - L (
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= $250,000 - L (3.7908)

L
= $65949.14
DDD's (the lessor) reservation price is:

NPV
= Cost  +  after tax PV(Lease payments)  +  PV(Depr tax shield)

Depreciation
= $250,000 / 5 




= $50,000 per annum

Depreciation tax shield 
= $50,000 ( 0.3





= $15,000

After-tax discount rate 
= 0.10 (1 - 0.3)





= 0.07
Set the NPV = 0, and solve for L:

NPV (lease)
=  0  
= -$250,000 + L (1 - 0.3) 
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L
= $65626.36
Therefore, the negotiation range is from $65626.36to $65949.14.

11.

For EEE Corp, the lessee:

After-tax discount rate = .05(1-.20)  =  .04

Set the NPV = 0, and solve for L:


NPV (lease)
= Cost  -  after tax PV(lease payments)



0
= $120,000 – (1-.20)L (
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= $120,000 - (1-.20)L (5.242)

L
= $28615.03 
The lease payment is EEE’s reservation price.

i.e. for L > 28615.03, EEE will have NPV<0.

For FFF the lessor:


NPV
= Cost  +  after tax PV(Lease payments)  +  PV(Depr tax shield)

Depreciation
= $120,000 / 6  =  $20,000 per annum

Depreciation tax shield 
= $20,000 ( 0.30  =  $6,000

After-tax discount rate 
= 0.07 (1 - 0.30)  =  0.049
Set NPV = 0, and solve for L:

NPV (lease) =  0 =-$120,000 + L (1 - 0.3) 
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 + $7,000 
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L = $23749.10
This lease payment is FFF’s reservation price.

i.e. for L < 23749.10, FFF will have NPV<0.

Therefore, the negotiation range is from $23749.10 to $28615.03.

12.

(a).
The lease payment which makes both parties equally well off is the payment which equates the NPVs for the firms.  Since the tax rates of the two firms are equal, the perspective of the lessor is the opposite of the perspective of the lessee (i.e. the cash flows will be exactly opposite).  Finding the lease payment that gives NPV = 0 for one will be the answer for both:

For the lessor:

NPV
= Cost  +  after tax PV(Lease payments)  +  PV(Depr tax shield)

After tax discount rate =  10%(1-.30)




= 7%

Depreciation = $90 / 3 = $30

Depreciation tax shield = $30 ( 0.3




= $9

Set NPV = 0, and solve for L:

NPV  =  0  =  -$90  +  0.7 L 
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  +  $9 
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L = $36.12

(b).
Generalize the result from part a.

Let T1 denote the lessor’s tax rate.

Let T2 denote the lessee’s tax rate.

Let P denote the purchase price of the asset.

Let Dep equal the annual depreciation expense.

Let N denote the length of the lease in years.
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Since all the values in both equations above are the same except 
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and 
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T

, we can see that the values of the lease to its two parties will be opposite in sign only if T1 = T2.

(c).
Since the lessor’s tax bracket is unchanged, the “zero NPV” lease payment for the lessor is $36.12 as in part a.  

If the lessee pays no taxes, the NPV is found as before; set NPV=0 and solve for L:

NPV (lease)
= Cost  -  after tax PV(lease payments)



0
= -90  +  L 
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L
= $36.19


Both parties have positive NPV for $36.12 < L < $36.19.
13.

Since the depreciation tax shield is realized at end of year, there is a difference in timing of the cash flows that must be considered.  This is easiest to see by mapping the cash flows into a time line.

RTC:

	  
	Year 0
	Years 1 - 6
	Year 7

	Cost of machine
	$380,000
	$0
	$0

	Lease payment
	-L
	-L
	$0

	Net Cash Flow
	$380,000-L
	-L
	0


Set NPV = 0, and solve for L:

NPV
=
0
=  380,000  -  L  -   A60.08 L

L
= $77282.90.03

For values of L > $77282.90, RTC will have NPV < 0.

ABC:

After tax discount rate
= .08 ( 1  -  .30)=  .056

Depreciation 

= 380000/7
=  54285.71

Depr Tax Shield
= 54285 x .3
=  16285.71

	  
	Year 0
	Years 1 - 6
	Year 7

	Cost of machine
	-$380,000
	$0
	$0

	Depr tax shield
	0
	$16285.71
	$16285.71

	A/T lease payment
	(1-.30) L
	(1-.30) L
	$0

	Net Cash Flow
	.7L  -  380,000
	21,000  + .7L
	21,000


Value of lease

0  =   -$380,000 + (.7) L + (.7) L 
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  +  $16285.71 
[image: image18.wmf]7

0.056

A

 
    = -$380,000 + $21,000 (6.0243) + 4.0685 L

L = $68758.45
For values of L < $68758.45, American has NPV < 0.

There is no room for negotiation, since at any value of L, one of the firms will have NPV < 0, therefore no agreement can be made.

14.

The decision to buy or lease is made by looking at the incremental cash flows.

The loan that GGG Bank is offering merely helps you to establish the appropriate discount rate.  Since the deal they are offering is the same as the market-wide rate, you can ignore the offer and simply use 12% as the before-tax discount rate.  Recall from you Capital Budgeting section, you did not consider the financing which was to be applied to a specific project.  The only exception would be if a specific and special financing deal were tied to a specific project (like a lower-than-market interest rate loan if you buy a particular car).

(a).
Cash flow from leasing:
Tax benefit of lease payment = $2,100,000 x .35 = $735,000

	Year
	0
	1
	2
	3

	Lease payment
	
	-$2,100,000
	-$2,100,000
	-$2,100,000

	Tax benefit
	
	735,000
	735,000
	735,000

	Net cash flow
	
	-$1365000
	-$1365000
	-$1365000


Cash flow from purchasing:

Depreciation tax shield = [$6,000,000 / 3] x 35% = $700,000

	Year
	0
	1
	2
	3

	Purchase cost
	-$6,000,000
	
	
	

	Dep tax shield*
	
	$700,000
	$700,000
	$700,000

	Net cash flow
	-6,000,000
	700,000
	700,000
	700,000


Incremental cash flows from leasing instead of purchasing:

	Year
	0
	1
	2
	3

	Lease
	
	-$1365000
	-$1365000
	-$1365000

	Purchase
	-$6,000,000
	700,000
	700,000
	700,000

	Lease - Purchase
	$6,000,000
	-2065000
	-2065000
	-2065000


After-tax discount rate= 0.14  ( 1 - .35  )




= 0.091
NPV of incremental cash flows= $6,000,000 - $2065000 
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= $6,000,000 - $2065000 (2.532)





= $771420  >  0

Therefore, WOL Corp. should lease the machine.

(b)
WOL Corp. is indifferent at the lease payment which makes the NPV of the incremental cash flows zero.  

Note that you can re-write the NPV equation in part a. as: 

NPV  =  Cash flows from leasing  -  Cash flows from purchasing
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Using this relationship, set NPV = 0 (i.e. WOL Corp.  is indifferent), and substitute the now unknown variable, L, for 2,100,000 and then solve for L:
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= $6,000,000 - (0.65 L + $700,000) 
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= $6,000,000 - (0.65 L + $700,000) (2.532)

L
= $2576237
At a lease payment of $2576237, WOL Corp will be indifferent between leasing and purchasing.
[Qs 15-23 to be answered]
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