Chapter 22:  Leasing

22.1
We will calculate cash flows from the depreciation tax shield first. The depreciation tax shield is: 


Depreciation tax shield = ($4,500,000/4)(0.35) = $393,750    


The aftertax cost of the lease payments will be:


Aftertax lease payment = ($1,350,000)(1 – 0.35) = $877,500


So, the total cash flows from leasing are:


OCF = $393,750 + 877,500 = $1,271,250


The aftertax cost of debt is:


Aftertax debt cost = 0.08(1 – 0.35) = .052


Using all of this information, we can calculate the NAL as:


NAL = $4,500,000 – $1,271,250
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 = $13,074.25

The NAL is positive so you should lease.

22.2
If we assume the lessor has the same cost of debt and the same tax rate, the NAL to the lessor is the negative of our company’s NAL, so:


NAL = – $13,074.25

22.3
To find the maximum lease payment that would satisfy both the lessor and the lessee, we need to find the payment that makes the NAL equal to zero. Using the NAL equation and solving for the OCF, we find:


NAL = 0 = $4,500,000 – OCF
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OCF = $1,274,954.24


The OCF for this lease is composed of the depreciation tax shield cash flow, as well as the aftertax lease payment. Subtracting out the depreciation tax shield cash flow we calculated earlier, we find:


Aftertax lease payment = $1,274,954.24 – 393,750 = $881,204.24


Since this is the aftertax lease payment, we can now calculate the breakeven pretax lease payment as:


Breakeven lease payment = $881,204.24/(1 – 0.35) = $1,355,698.83

22.4
If the tax rate is zero, there is no depreciation tax shield foregone. Also, the aftertax lease payment is the same as the pretax payment, and the aftertax cost of debt is the same as the pretax cost. So:


Cost of debt = 0.08 


Annual cost of leasing = leasing payment = $1,350,000


The NAL to leasing with these assumptions is:


NAL = $4,500,000 – $1,350,000
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22.5
We already calculated the breakeven lease payment for the lessor in Problem 22.3. The assumptions about the lessor concerning the tax rate have not changed. So, the lessor breaks even with a payment of $1,355,698.83


For the lessee, we need to calculate the breakeven lease payment which results in a zero NAL. Using the assumptions in Problem 4, we find:


NAL = 0 = $4,500,000 – PMT
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PMT = $1,358,643.62


So, the range of lease payments that would satisfy both the lessee and the lessor are:


Total payment range = $1,355,698.83 to $1,358,643.62 

22.6
We will calculate cash flows from the depreciation tax shield first. The depreciation tax shield is: 


Depreciation tax shield = ($435,000/5)(0.35) = $30,450    


The aftertax cost of the lease payments will be:


Aftertax lease payment = ($107,500)(1 – 0.35) = $69,875


So, the total cash flows from leasing are:


OCF = $30,450 + 69,875 = $100,325


The aftertax cost of debt is:


Aftertax debt cost = 0.09(1 – 0.35) = 0.0585


Using all of this information, we can calculate the NAL as:


NAL = $435,000 – $85,730
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 = $10,664.52   


The NAL is positive, so the company should lease.

22.7
a.
Since the lessee has an effective tax rate of zero, there is no depreciation tax shield foregone. Also, the aftertax lease payment is the same as the pretax payment, and the aftertax cost of debt is the same as the pretax cost. To find the most the lessee would pay, we set the NAL equal to zero and solve for the payment, doing so, we find the most the lessee will pay is:



NAL = 0 = $780,000 – PMT
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PMT = $190,234.74


b.
We will calculate cash flows from the depreciation tax shield first. The depreciation tax shield is: 



Depreciation tax shield = ($780,000/5)(0.35) = $54,600    



The aftertax cost of debt is:



Aftertax debt cost = 0.07(1 – 0.35) = 0.0455



Using all of this information, we can calculate the minimum lease payment for the lessor as:



NAL = 0 = $780,000 – PMT(1 – 0.35)
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 + $54,600
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PMT = $189,730.94


c.
A lease payment less than $189,730.94 will give the lessor a negative NAL. A payment higher than $190,234.74 will give the lessee a negative NAL. In either case, no deal will be struck.  Therefore, these represent the lower and upper bounds of possible lease prices during negotiations.

22.8
The pretax cost savings are not relevant to the lease versus buy decision, since the firm will definitely use the equipment and realize the savings regardless of the financing choice made. 

The aftertax cost of debt is:


Aftertax debt cost = 0.09(1 – 0.34) = 0.0594 or 5.94%


The depreciation tax shield is:
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And the aftertax lease payment is:


Aftertax lease payment = $1,650,000(1 – 0.34) = $1,089,000


With these cash flows, the NAL is:


NAL = $7,000,000 – 1,089,000 – $1,089,000
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  = $348,749.76

The equipment should be leased.


To find the maximum payment, we find where the NAL is equal to zero, and solve for the payment. Using X to represent the maximum payment:

  
NAL = 0 = $7,000,000 – X(1.0594) 
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X = $1,167,022.32

So the maximum pretax lease payment is: 


Pretax lease payment = $1,167,022.32/(1 – 0.34) = $1,768,215.64
22.9
The aftertax residual value of the asset is an opportunity cost to the leasing decision, occurring at the end of the project life (year 5). Also, the residual value is not really a debt-like cash flow, since there is uncertainty associated with it at year 0. Nevertheless, although a higher discount rate may be appropriate, we’ll use the aftertax cost of debt to discount the residual value as is common in practice. Setting the NAL equal to zero:


NAL = 0 = $7,000,000 – X (1.0594)
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 – 700,000/1.05945


X = $1,049,666.90

So, the maximum pretax lease payment is:


Pretax lease payment = $1,049,666.90/(1 – 0.34) = $1,590,404.40
22.10The security deposit is a cash outflow at the beginning of the lease and a cash inflow at the end of the lease when it is returned. The NAL with these assumptions is:


NAL
= $7,000,000 – 500,000 – 1,089,000 – $1,089,000
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NAL
= $223,438.09

With the security deposit, the firm should lease the equipment since the NAL is greater than zero. We could also solve this problem another way. From Problem 22.8, we know that the NAL without the security deposit is $348,749.76, so, if we find the present value of the security deposit, we can simply add this to $348,749.76. The present value of the security deposit is:


PV of security deposit = –$500,000 + $500,000/1.05945 = –$125,311.67


So, the NAL with the security deposit is:


NAL = $348,749.76 – 125,311.67 = $223,438.09
22.13The APR of the loan is the lease factor times 2,400, so:


APR = 0.00342(2,400) = 0.0821 or 8.21%


To calculate the lease payment we first need the net capitalization cost, which is the base capitalized cost plus any other costs, minus any down payment or rebates. So, the net capitalized cost is:


Net capitalized cost = $28,000 + 450 – 2,000


Net capitalized cost = $26,450


The yearly depreciation charge is :
	Year
	UCC - Opening
	CCA
	UCC- Closing

	1
	26,450
	5290
	21,160

	2
	21,160
	8,464
	12,696

	3
	12,696
	5,078
	7,618



Next, we can calculate the yearly finance charge, which is the net capitalized cost plus the residual value, times the lease factor, or:


Finance charge = ($26,450 + 16,500)(0.0821)


Finance charge = $3,526.20

And the taxes on yearly basis will be: 


Taxes = ($3,526.20 + 5,290)(0.07)


Taxes = $617.13

The monthly lease payment for year1, is the sum of the depreciation charge, the finance charge, and taxes, divided by twelve months:


Lease payment = ($5,290 + 3,526.20 + 617.13)/12

Lease payment = $786.11 

22.14With a four-year loan, the annual loan payment will be


$4,500,000 = PMT
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PMT = $1,358,643.62


The aftertax loan payment is found by:


Aftertax payment = Pretax payment – Interest tax shield


So, we need to find the interest tax shield. To find this, we need a loan amortization table since the interest payment each year is the beginning balance times the loan interest rate of 8 percent. The interest tax shield is the interest payment times the tax rate. The amortization table for this loan is:


So, the total cash flows each year are:

	Year
	Beginning balance
	Total payment
	Interest payment
	Principal payment
	Ending balance

	1
	$4,500,000.00 
	$1,358,643.62 
	$360,000.00 
	$998,643.62 
	$3,501,356.38 

	2
	3,501,356.38
	1,358,643.62
	280,108.51
	1,078,535.11
	2,422,821.27

	3
	2,422,821.27
	1,358,643.62
	193,825.70
	1,164,817.92
	1,258,003.35

	4
	1,258,003.35
	1,358,643.62
	100,640.27
	1,258,003.35
	0





Aftertax loan payment

OCF

Total cash flow

Year 1: $1,358,643 – ($360,000)(0.35) 
= $1,232,643.62
–
1,271,250
=
–$38,606.38


Year 2: $1,358,643 – ($280,108.51)(0.35) 
= $1,260,605.64
–
1,271,250
=
–10,644.36


Year 3: $1,358,643 – ($193,825.70)(0.35) 
= $1,290,804.62
–
1,271,250
=
19,554.62


Year 4: $1,358,643 – ($100,640.27)(0.35) 
= $1,323,419.53
–
1,271,250
=
52,169.53


So, the NAL with the loan payments is:


NAL = 0 – $38,606.38/1.052 – $10,644.36/1.0522 + $19,554.62/1.0523 + $52,169.53/1.0524


NAL = $13,074.25


The NAL is the same because the present value of the aftertax loan payments, discounted at the aftertax cost of capital (which is the aftertax cost of debt) equals $4,500,000.

22.15a.
The decision to buy or lease is made by looking at the incremental cash flows, so we need to find the cash flows for each alternative. The cash flows if the company leases are:



Cash flows from leasing:



Aftertax cost savings = $12,000(1 – 0.34)



Aftertax cost savings = $7,920


The tax benefit of the lease is the lease payment times the tax rate, so the tax benefit of the lease is:



Lease tax benefit = $27,000(0.34)



Lease tax benefit = $9,180



We need to remember the lease payments are due at the beginning of the year. So, if the company leases, the cash flows each year will be:

	
	Year 0
	Year 1
	Year 2
	Year 3
	 Year 4 
	 Year 5 

	Aftertax savings
	
	$7,920
	$7,920
	$7,920
	$7,920
	$7,920

	Lease payment
	–$27,000
	–$27,000
	–$27,000
	–$27,000
	–$27,000
	

	Tax benefit
	9,180
	9,180
	9,180
	9,180
	9,180
	

	Net cash flows
	–$17,820
	–$9,900
	–$9,900
	–$9,900
	–$9,900
	$7,920




The amount the company borrows and the repayment schedule are irrelevant since the company maintains a target debt-equity ratio. So, the cash flows from buying the machine will be:



Cash flows from purchasing:



Aftertax cost savings = $20,000(1 – 0.34)



Aftertax cost savings = $13,200


And the deprecation tax shield will be:

	Year
	UCC - Opening
	CCA
	UCC- Closing
	Tax shield

	1
	150,000
	22500
	127,500
	7650.00

	2
	127,500
	38,250
	89,250
	13005.00

	3
	89,250
	26,775
	62,475
	9103.50

	4
	62,475
	18,743
	43,733
	6372.45

	5
	43,733
	13,120
	30,613
	4460.72




So, the cash flows adjusted for tax shield each year will be:

	
	Year 0
	Year 1
	Year 2
	 Year 3 
	 Year 4 
	 Year 5 

	Aftertax savings
	
	$13,200 
	$13,200 
	$13,200 
	$13,200 
	$13,200 

	Purchase
	–150,000
	
	
	
	
	

	Dep. tax shield
	 
	7,650
	13,005
	9,104
	6,372
	4,461

	Net cash flows
	–$150,000
	$20,850 
	$26,205 
	$22,304 
	$19,572 
	$17,661 




Now we can calculate the incremental cash flows from leasing versus buying by subtracting the


net cash flows from buying from the net cash flows from leasing. The incremental cash flows 


from leasing are:
	
	Year 0
	Year 1
	Year 2
	 Year 3 
	 Year 4 
	 Year 5 

	Lease – Buy
	$132,180
	-$30,750
	-$36,105
	-$32,204
	-$29,472
	-$9,741




The aftertax discount rate is:



Aftertax discount rate = 0.10(1 – 0.34)



Aftertax discount rate = 0.0660 or 6.60%  



So, the NAL of leasing is:



NAL = $132,180 – $30,750/1.066 – 36,105/1.0662– $32,204/1.0663 –$29,472/1.0664 –$9,741/1.0665


NAL = $15,076


Since the NAL is positive, the company should lease the equipment.

b.
As long as the company maintains its target debt-equity ratio, the answer does not depend upon the form of financing used for the direct purchase. A financial lease will displace debt regardless of the form of financing.


c.
The amount of displaced debt is the PV of the incremental cash flows from year one through five. 



PV = $30,750/1.066 + 36,105/1.0662+ $32,204/1.0663 +$29,472/1.0664 +$9,741/1.0665


PV = $117,104
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