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Introduction 

Getting Started 
A prospect tells you that a used piece of equipment that will serve his 
needs is available to him under a 48 month lease with one payment in 
advance and no residual value. The monthly lease payment for this 
lease is 5420. 

You have a comparable piece of equipment valued at $14,000 and you 
need a return of 2% per month. Can you structure a proposal with 
similiar terms, but which will include a residual value and also have a 
lower monthly payment, say $400 per month? 

The following keystrokes on your HP-12C will start you on the way. 

Keystrokes Display 

ED CLEAR , FIN I Clears financial registers. 

(]] 'BEG I Sets payments to begin-
ning of period. 

480 48_00 Lease period in months. 

2m 2-00 Your required return. 

'4000 , CHS II!l1J -14,000_00 Value of equipment. 

400lpMTI 400_00 Proposed lease payment. 

~ 3,842_75 Residual value. 

The residual value of 53,842.75 is the amount which you must receive 
at the end of 48 months under the given conditions to produce a return 
of 2% per month compounded. In other words: at 2% interest com­
pounded monthly, $14,000 now is equivalent to a promise of 48 pay­
ments of 5400 paid at the beginning of each month plus $3.842.75 paid 
at the end of 48 months. 

Your HP-12C and this handbook will provide answers to many ques­
tions like the one above. For instance. you may need to calculate the 
yield on a proposed or existing lease, or you may wish to calculate what 
a particular payment must be. Also, you may want to compare leasing 
with buying as alternative ways of acquiring the use of equipment. All 
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of these types of problems, 11$ well as many others, are explained and 
soived in the following pages, and every application includes a fully 
worked-out solution to an example problem. 

Purpose of the Handbook 
This handbook was designed and written for the professional practi· 
tioner in the leasing industry and the applications solve real problems 
drawn from today's active financial markets. This is a practical appli­
cations handbook. not a textbook about leasing. The presentation of 
the applications is organized to proceed from the simpler techniques 
and types of applications to the more complex. but there will be no 
discussion of which techniques are better than otbers. In most cases, 
your choice of method will depend on what information is available. 

This handbook is not an instructional or reference manual for the 
HP-12C calculator_ Refer to the HP-12C Owner's Handbook and Prol!­
tern·Solving Guide for information on calculator operation. (That publi­
cation is referred to as the "owner's handbook" throughout this leasing 
handbook.) Section 1 of this leasing handbook contains a review of 
some of the features of the HP-12C that are most frequently used in 
tbe applications developed bere_ This handbook "sumes, however, that 
you are either familiar with the operation of the Hp·12C or are willing 
to spend some time with the owner's handbook to learn to use the fea­
tures of the calculator that are used here. 

About the Design of the Handbook 
There are two significant design features incorporated into this hand­
book which you should be aware of. 

calculator Procedures Instead of Programs 
All of the applications in this handbook are presented in the form of . 
calculator procedures (keystroke procedures) rather than programs­
although two of the procedures are also duplicated as programs. While 
a calculator program can help save time and keystroke errors, many of 
the applications here are not suited to a generalized program solution. 
The procedures will focus your attention on the process and concepts 
that are being developed-rather than the final result. Once you under­
stand the principles involved, you will likely want to derive your own 
procedures and programs to customize the applications to your needs. 
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Focus on COllcepta and I'nIc ... 
The .tep~by-.tep solutions given for eac.-. of the examples a.te deaign~ 
to illustrate the concepts behind the proceB6. Because of this empbasm 
on understanding the process, numbers which are carried from one step 
to the next 'are often reentered as tounded values 80 that the numerical 
results do not obscure the process. Once you are familiar with a par­
ticular procedure, you may chose to continue directly from one step to 
the next without reentering numbers from previous steps. 

You should be aware that when you· carry numben from previous cal· 
culations rather than reentering them, the results you obtain will vary 
slightly from thoee obtained by following the procedure of _ntering 
the numbers in each step. The variance occurs becauae the calculator 
stores results with 10 decimal digits of p""'ision. while the handbook 
asks you to reenter numbers rounded to the nearest dollar. There are 
several exceptions to this practice, where you are invited to check 8 

previous calculation for validity. and these instances will be clearly 
noted. 

Organization of the Handbook 
The topics covered by the five sections of tbia handbook have been 
selected to pve broad coversee of the difierent types of problems that 
you might encounter in leasing applications. The five sections are orgs· 
nized as follows: 

Section 1. "Basic Calculator Techniques in Leasing ApplicatioDs." re­
views eight basic techniques that are used througbout the handbook. 
You can use the material in that section for review or as a reference 
when working with the applications in other sections. 

Section 2. "Yield Analysis." develops solution procedures for six diJfer­
ent applications in which you calculate the yield on a lea&e. 

Section 3. "Structuring Pretax Lease Payments." develops eight appli· 
catioDs for calculating the lease payment. security deposit, or reeidual 
value needed to acbieve a .required yield. The applications include 
skipped psyment 88 well as increasing payment type --

Section 4 .. After-Tax I...eue Payment Structuring," develops a com­
plete p~ for determining the I ...... payment necessary to achi~ 
8 required yield on an after-to: basis. The aection presents the solution 
as both a calculator procedure and a program procedure. 

Section 5 "Lease Versus Buy Analysis." develops a complete calculator 
procedu"; using worksheets. for analyzing the Iesse or buy decision. 
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Using the Handbook 
It is suggested that after you finiah reading this introduction. you tum 
to aection 1 and read the concepts presented there. If you feel the need 
for further review on some topic, refer to the indicated topic in the 
owner's manual. 

When you are comfortable with the concepts diacuaeed in aection 1. 
skim through the rest of the handbook for solutions which fit your par­
ticular needs. When you find an _lication that you can UIe. read the 
description and work throught he eumple problem. Use the applica­
tion on some of your own problems for which you know tb, expected 
result. You will soon gain the confidence to use the application for 
solving new problems. Once you become familiar with an application. 
you can easily modify it to mOre closely fit your own needs. 

Technical Assistance 
The keystroke procedures and program material are supplied with the 
assumption that the user bas a working knowledp of the concepts and 
terminology used. Hewlett-Packsnl's technical support of tbia product 
is limited to explanations of operating proceduree used in the handbook 
and verification of answers given in the examples. If you have technical 
problems when using this handbook. consult your HP-12C Owner's 
Handbook and ProbIem-Solvinl/ Guitk. Should you need further assis­
tance. you may write to: 

Hewlett-Packard 
Corvallis Division Customer Support 

1000 N.E. Circle Blvd. 
Corvallis. O~ 97330 
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Basic Calculator Techniques 
in Leasing Applications 

While this handbook does not replace any other publication, several 
concepts and techniques originally presented in the HP·12C owner's or 
solutions handbooks are reviewed in this section and used in subse­
quent sections. Thus, before you proceed with sections 2 through 5, you 
should ensure that you understand these concepts and techniques. If 
you feel that you need more information than is provided here. refer to 
the earlier HP-12C publications. 

The techniques and concepts. presented in this chapter are: 

• Using the cash flow sign convention. 

• Calculating the sum of a column of signed numbers. 

• Distinguishing between proia>: doUars and after-Ia>: doUars. 

• Using the basic financial variables. 

• Amortizing a loan. 

• Internal Rate of Return (lRR) and Net Present Value (NPV) of 
grouped cash Bows. 

• Converting monthly interest rates to an equivalent annual or 
quarterly interest rate. 

o Accelerated Coot RecovelY System (ACRS) tax benefit. 

The Cash Flow Sign Convention in Financial 
Calculations 
The HP-12C financial functions use a convention that adds consider· 
ably to the power of the machine and. at the same time, is 8imple and 
is a useful way of thinking about cash flows for solving financial prob­
lems of aU types. It is a cODvention that the user of the HP-12C must 
learn, because that is the way the machine operates. The convention is 
used consistently throughout this handbook. The full development of 
the convention is in section 3 of the owner's handbook. 
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The essence of the convention is quite simple: 

1. Always think of a problem from either the lessee's point of view, 
or from the lessor's point of view. 

2. Money paid out cames a negative sign, money received carries a 
positive sign. 

In this bandbook. negative numbers will always show the minus sign 
(-). Since the HP·12C', display uses the minus sign instead of paren­
theses, this handbook does not use parentheses to indicate negative 
numbers. Positive numbers will sometimes carry a plus sign (+), if em-
phasis or cluity is needed. . 

ExampJe: A lessor buys equipment for $50,000 and leases it at $1.200 
per month with a requirement of a security deposit of $1.000 and two 
advance payments. 

From the viewpoint of the lessor. the cash flows would be represented 
as $-50,000 for the purcbase of the equipment, $+1,000 for the re­
ceipt of the security deposit, and $+2,400· for the receipt of the ad­
vance payments. From the viewpoint of the lessee, the signs of the se­
curity deposit and the payments would be negative, that is $ -1,000 for 
the security deposit payment and $-2.400 for the advance payments. 

Nearly all of the e_Ie, in thi, handbook are structured from the 
viewpoint of the lessor. Tbe primary exception is the final aection on 
lease versus buy. In tbat section, the viewpoint is that of the lessee? but 
all money figures are viewed and discuaeed as coats, rather than cash 
flows. Thus. while a lease payment would be a negative cash tlow to the 
lessee. it is a ""positive" cost. and positive cash receipts are "negative" 
costs. This one violation of the cash flow sign convention is used to 
maintain cOll8istency with the use of terms in the many articles and 
publications about the lease versus buy decision. 

The explanations and techniques of this handboQk do not use the cash 
flow time line diagrams that are used in the owner's handbook. The 
diagrams are very belpful. and you may wish to supplement the discus­
sion in the following sections by drawing your own time line diagrams. 
However. because the procedures used here include many simple 
arithmetic examples. printing of the time line diagrams would become 
redundant and would obscure the development of the examples. 
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Calculating the Sum of a Column of Signed 
Numbers 
The most frequent use of a calculator is to add and subtract numbers. 
This is also true in this handbook. Because of the use of the cash flow 
sign convention. you may find the following examples helpful. 

E:umple 1: What i. the Bum of $3,898 and $2,643? 

Keyatrokeo 

3898 1 ENTER 1 
2643 (I] 

Daplay 

3,1 •• 00 
1,541.00 

Enter the firat number. 
Enter second number and 
calculate the 8um. 

E:umple 2: To the sum in example 1 (still in the display of the ma­
chine), add $-1,657. 

It is imponant to note tbat the esample asks you to odd a negative 
number to another number. This can be accomplished in either of two 
ways: 

Method A: (Presumes that 6.541.00 is still in the display from example 
1.) -

Keyatrokes 

16578 

Daplay 

1,541.00 
4,114.00 

Display from Example 1. 

Enters 1657 and subtracts 
the positive number 1657 
from 6,541. 

Method B: (Presumes that 6,541.00 is still in the display from example 
1.) 

Key.trokea 

16571 CHS 1 

Daplay 

1,541.00 
-1,157. 

4,114.00 

Display from Example 1. 

Enters 1657 and cb_ 
its sign to negative. 
Addsthe -I,657to +6.541. 

Both methods give the same result. 88 they muaL The technique you 
use is a matter of convenience to you. In the eectiODS to follow. many 

Section 1: Basic Calculator Techniques 11 

of the steps will present a table of the sisned cuh flows that affect a 
decision. What is needed is the sum of the (signed) numbers. You 
should use a procedure that you are comfortable with. The following is 
an example of one procedure. 

Example 3: The following is a list of cash flow items that make up 
the net casb ftow at the inception of a lease. The cuh flows carry the 
sign convention from the viewpoint of the leaaor. What is the sum of 
the cash flows? 

$-110,000 
-1.500 
+4,630 

+18,190 
+4,800 

-200 
S -84,080 

801g,&ion: 

Equipment coat. 
Initial indirect c:oat8. 

Pretax value of the security deposit. 
Pretax value of the investment tax credit. 
Advance lease payments. 
Special license fee. 

Total net cash flow at inception. 

Keyatrokes D;.play 

110000 I CHS II ENTER 1 -110,000.00 

1500 8 

4630 (I] 
18190 (I] 
4800 (I] 
2008 

-111.500.00 

-1011.170.00 
-16,Il10.00 
-13,Il10.00 
-84,0lI0.00 

Enten the equipment cost 
as a neptive number. 
Subtracts 1,500 from 
-110,000 (adds a negative 
1.500 to a negative 
110,000). 

Adds 4,630. 
Adds 18,190. 

Adds 4,800. 

Adds a negative 200 to the 
BIlID (subtracts 200 from the 
oum) to give the grand to· 
tal of -84,080 

Straisht arithmetic calculations are fully nplained in section 1 of the 
owner'. handbook. That cIiBcusaion, alo", with the additional diacus· 
aion of the automatic memory stack of the HP~12C in appendix A of 
the owner'B handbook will help you develop many time .. ving and 
powerful calculating techniques for simple arithmetic problems. 



12 Section 1: Basic Calculator Techniques 

Pretax Dollars and After-Tax Dollars 
Children are told in grade school not to add apples and oranges. This 
simple concept extends to lease analysis-do not add values which are 
not comparable to one another. For example, if you receive an advance 
lease payment of $500 and a security deposit of 5750, it is not comM 
pletely accurate to simply add the two amounts together and say that 
the value of the amount received is $1.250. It is true that you bave 
received checks totaling $1.250. But you, in turn, will probably have to 
pay taxes on the lease payment, whereas the security deposit is prob­
ably nontaxable. The point is that the value of the amount received 
depends on whether the amount is taxable or nontaxable and on 
whether your analysis is done on a pretax or after-tax basis. 

In one instance, you may decide that your analysis must be performed 
on the dollar values before any taxes have been paid. In this handbook. 
the term pretax will be used for this case. Taxes are not ignored-as if 
they don't exist-instead. dollar amounts of all variables and factors 
are converted. as illustrated in the example below. to the equivalent 
pretax values. The term "pretax" should not be confused with "before~ 
tax"-their meanings are quite different. Before-tax analysis implies 
that the tax environment. specifically income tax. is ignored and aU 
calculat ion!' are made as if taxes did not exist. 

On another occasion. you may decide that your analysis must be per­
formed un the dollar values after taxes have been paid. In this hand· 
hook. the term alt~r-lax will be used for this case. In t.his case, donar 
amounts of aU variables and factors are converted to the equivalent 
aiter-tax values. 

This handhook has applications which are solved on both a pretax and 
an after-tax basis. The examples below illustrate how amounts can he 
convened to both pretax and after-tax equivalent values. 

After-T." Analysis 
Example: A lease payment of '$1.200 is fully taxable to the lessor 
while the security deposit of $700 is not taxable. and is expected to be 
returned to the lessee at the end of the lease term. If the lessor's tax 
bracket is 46%, express the lease payment and the security deposit on 
aD after-tm: basis. 

Solution: The tax on the lease payment would be 46% of SI.200 or 
$552. Therefore the after-tax value of the lease payment is $1.200-
$552, which can be expressed as: 
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$1,200 x (1 - .46) - $1,200 x .54 = $646. 

In general. for any pretax value. we have: 

Pretax Value x (1 - t) = After-Tax Value 

where (1 - t) = 1 minus the decimal tax fate, t. 

The security ~it is Dot taxable. After _ .. are paid, it is still $700. 
Thus, DO adjutltment of the nontaxable security deposit is required to 
ezpress it on an after-tax basis. 

The after-tax values to compare are $648 for the lease payment and 
$700 for the security deposit. 

Pretax Analysis 

Emunple: What tauble lease payment amount would be equivalent to 
a $700 nontuable security deposit if the lessor's tax bracket is 46%? 

Solution: It is clear that a lease payment of $700 would not be equiv­
alent to the $700 aecurity deposit, since taxes will be paid on the lease 
payment. The solution to this problem lies in finding a value which, 
when reduced by the amount of taxes, will result in $700. This value 
can be found in the .following way: 

P 
V After-Tax Value 

retax a1ue = ( ) 
1 - t 

$700 
-::-~-:-:::- = $1,296.30 

(1 - .46) 

The $1,296 amount is the pretu. value of a tuable value equivalent to 
a $700 nontaxable security deposit. 

In the examples in the following eections. if the analysis is on a pretax 
basis. both the dollar amount and ita pretax equivalent will be given. 
Likewise. if the analysis is on an after-tax basis. both the dollar 
amount and its after-tax equivalent will be given. The calculations 
needed for the conversion will not be shown unless they are required 
for clarity. 

Calculating the Basic Financial Variables 
The five basic financial variables are used frequently in leasing applica­
tions and an understanding of their use and calculation is essential. In 
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le .. ing applications the live financial variables are used primarily for 
the foUowing val ..... 

n The number of periods over which a aeries of periodic 
payments occur. 

The periodic interest rate or the periodic rate of return 
as a percent. 

PV The present value of a series of cash Rows or the invest­
ment amount or the loan amount. 

PMT The amount of the periodic payment in a aeries of cash 
flows. 

FV The future value of a aeriea of cash Bows or the :residual 
amount or the balloon amount. 

The example pretleoted at the beginning of the handbook was an illus­
tration of the uae of tbeae five financial variables. It is very important 
that you be completely familiar -with the use and calculatioo of the ba­
sic financial variableo. You should study section 3 "Basic Financial 
Functiou" in the owner's handbook if you are not comfortable with 
the use of theoe variabl ... 

Amortizing a Loan to Principal and Interest 
If a conventional loan of $9,000 carries monthly payments of 5270 per 
mooth at 1.5% per month inte .... t, each payment is first applied to the 
interest accrued 00 the loan duriog the preceding month, and the dif­
ference between the payment amount and the amount applied to inter­
est i8 applied to reduction of the principal amount. The I AMORT I func­
tion of the HP-12C performs the amortization of the loan in this way. 
It can be used to develop the ochedule of amortization over the term of 
the loan. It can also be used to calculate the imputed principal and 
interest portions of a capitalleaae. The fuU use of the 01 AMORT I key is 
discusaed in section 3 of the owner'. handbook. The foUowing example 
inuatrates the basic use of the 0lA!!Q!!!) function. 

E,.....ple: Develop an amortization ochedule for each of the lint 3 
monthe and then calculate the total amount applied to interest and to 
principal for the foUowing 12 montba. Aaaume thet the loan amount is 
$9,000, the payment amount is $275. and the monthly interest rate is 
1.5%. 
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Keyotroio:ea UUpiay 

o CLEAR 1 FIN I Clears financial registers. 

9000 l!iJ 8.000.DO Loan amount. 
2751CHSII PllTI -275.00 Payment amount (uses 

the sign convention from 
the bonower's point of 
view). 

1.5 ill 1.50 Monthly interest rate. 
1 01 AMORT 1 - -135.00 Calculates the amount to 

interest for the finJt month. 
§il -140.00 ~ountofprinc~ re-

duction in the fint month. 
1 01 AMORT I -13UO Calculates the amount to 

interest for the second 
month. 

§il -142.10 Amount to principal re-
duction, second month. 

1 01 AMORT 1 -130_77 Amount to interest for the 
third month. 

§il -144.23 Amount to principal re-
duction, third month. 

1201 AMORT I -1,3110.13 Total amount to interest 
over months 4 through 15. 

§il -1,_.17 Amount by which the 
principal is reduced over 
months 4 through 15. 

IRCLIINJ 11,184.50 Remaining balance of the 
loan at the end of month 
15. 

Internal Rate of Return (IRR) and Net 
Present Value (NPV) of Grouped Cash Flows 
In many of the leuinc applicationa in the foUawing eectiOD8. the aeries 
of lease payments and cash flows are not the aame from one period to 
the next. they reflect an "'uneven" aeries of caah 6ows. Several very 
powerful features of the HP-l2C wiD be used to solve theoe problems. 
This set of features is called the "grouped uneven cash flow" functions. 
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They are m ~, m I NPV I. (!) I CFo I, (!) I OF; I. and [[) 00. These 
featwe. are fully explained in section 4 of the owner's handbook. 

ElUUIlple 1: Calculate the capitalized value (the discounted value) of 
the irregular series of lease payments below using an interest rate of 
2.25% per month. 

- Payment 

Advance S 1.500 
1.2,3 3,800 
4-9 0 
10 15,000 
11-30 700 
31-47 4,500 

Solution: First, it is helpful to add two columns to the table above. _. Gtaup Payment No. of PInts. 
(/) ICFJ) IN}) 

Advance 0 1.500 1 
1.2.3 1 3,800 3 
4-9 2 0 6 
10 3 15.000 1 
11-30 4 700 20 
31-47 5 4.500 17 

48 

The first and third columns are duplicates from the first table above. 
The heading of the third column is CFj, indicating that it is the cash 
flow (CF) for group j, with j being the number of the group (in the 
second column). Tbe groups are numbered, beginning with the initial 
cuh flow (the advance of $1,500). u CFO. then the three payments of 
$3,600 as CF1, and so forth down through j = 5 for which the cuh 
flow is $4.500. The fourth column. Nj, indicates the number of pay­
ments in that group: 1 payment for group 0, 3 payments for group I, 
through 17 for group 5. The total number of payments (including the 6 
skipped payments in months 4 through 9) is 48. 
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Second, use the cuh Bow keys to calculate the capitalized value: 

Keystrokes 

1500 [[) I CFo 1 

3800 !IDI CFiI 
3(!)1]D 

o (!)ICFjI 

6(!)1]D 

15000 [[) I CF;! 

1 !IDI]D 

700 (!)ICF;! 

2O!ID1]D 

4500 [[) I CFiI 

17[[)1]D 

2.25 OJ 
mlNPVI 

Display 

1,500.00 

3,800.00 

3.00 

0.00 

6.00 

15,000.00 

1.00 

700.00 

20.00 

4,500.00 

17.00 

2.25 
65,871.04 

Stores the advance pay­
ment 88 the initial cash 
flow and initializes the 
groUPed casb flow 
functions. 

Cash flow for group 1. 

Number of payments in 
_1. 
Zero as the payment 
amount in the aecond 
group. 

Number of zero value 
payments. 

Payment amount for 
group 3. 

Number of payments in 
_ 3. (Refer to note 1 
below.) . 

Payment amount in group 
4. 

Number of payments in 
_4. 
Payment amount for 
group 5. 
Number of payments in 
group 5. 

Monthly .interest rate. 
Calculates the net present 
value of the series of pay­
ments discounted at 
2.25% per month. 

Note: Leave the valueS from this exampte intact in the catcula· 
tor as they will be required for the next example. 
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The capitalized value of tbiB leaae at 2.26% per month is $65,671.04. 
Tbe number just calculated is a1ao called the net preoent value (NPV) 
of the cah flow eeries, diacounted at 2.25% per month. 

Note the fonowing: 

1. Look apin at the keyatrok .. for entering the information for 
the third group -($15,000, 1 payment). Tbe HP·12C automati· 
cally enten "I" as the number of times a payment is made, un­
lea you enter some other number UBiill' (II (]I). So it was Dot 
_ to perform the 1 00C1!D atop here. It didn't burt, but it 
..... not neceeaary. Some Hp·12C calculator IlIM!rII liIte to do it, 
juat to make aure and to keep the procedure conaistent and aim· 
pie. Refer to eectiOD 4 of the owner's handbook for an explana­
tion of this feature of the calculator. 

2. It is eaaential that you begin the entire proeedure by keying in 
aome number (even zero) and preaoing 001 CFo> (In tbis ODIIIple 
the procedure started with 1500 001 CFo» The 001 CFo I key does 
more than just store the initial cub 1I0w, it a1ao inita1izes the 
entire procedure. 

3. The caah flow sign convention must be followed wben the 
grouped casb flow functions are used. In tbiB eumple, aU pay. 
menta are receipts to the les&Or and considered before any tues 
are paid, 10 aU figures are poeitive. Most problems will bave both 
positive and negative cash flows. 

4. If you want to solve for the yield of a series of grouped. uneven 
casb flows, the procedure is identiea1 to the one illustrated above 
eseept that tbe IIRR I funetion is used inatead of the I NPY I func· 
tion. The next ",ample illustrates this function. 

5. If you program your Hp·12C, remember that using more than 
eight lines of program memory reduces the number of memory 
registers available for cub flow entries. U there are not enough 
reliaters available for the number of cash flowa entered. 
ERROR 6 is diaplayed. If this OCCUJII, refer to appendix C, Error 
Conditions, in your HP·IZC Ow"",', Handbook and Problem· 
Solving Guide. 

Ezample 2: If the capitalized value of the aeries of I .... payments in 
the previous example is $75,000, wbat is the monthly yield? 
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Solution: 

1. Calculate the initial cash flow at time "0" (group 0). 

$ -75,000 
1,500 

$ -73.500 

Capitalized value. use the sign convention. 
Advance payment. 

Total net initial cash flow. 

2. Since the cash flow information is still in the calculator from the 
previous example, we will merely change the initial value in the 
calculator from $1,500 to S -73,500. This proeedure is discussed 
fully in section 4 of the owner's handbook. 

KeYtOtrokes 

73500 ICHS I 

ISTOIO 

Display 

-73,500. 
-73,500.00 

1.70 

Negative initial value. 
Stores $ -73,500 as the 
initial cash Bow. 
Calculates the monthly 
yield as a perce~t. The cal· 
culator will blink "run-· 
ning" for about half a 
minute. 

Converting Monthly Interest Rate to Equiv­
alent Quarterly or Annual Rate 
The month is the standard payment period that is used in the leasing 
applications in this handboOk. However, occasionally a problem re­
quires that annual or quanerly periodic payments be considered-for 
example annual license fees or quarterly tax payments. A decision must 
be made sbout how to handle the present value calculation of such cash 
flow series along with other payment series that are monthly. 

Quarterly Payments 

We will examine quanerly payments first. An example using annual 
payments begins on page 23. 

Example: Consider quarterly tax payments of $2.000 and mont hly 
lease payments of $1,500. The payment series will occur as illustrated 
in the following table. All payments are made at the end of the period. 
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Month Quene. Tax Payment Leese Payment 

1 $ 0 $1,500 
2 0 1,500 
3 1 2,000 . 1,500 

4 0 1,500 
5 0 1,500 
6 2 2,000 1,500 

7 0 1,500 
B 0 1,500 
9 3 2,000 1.500 

10 0 1,500 
11 0 1,500 
12 4 2,000 1,500 

What is the present value of each series if the discount rate is 2.25% 
per month'? 

Solution for the series of lease payments: 

Keystrokes 

[DCLEAR mEl 
12GJ 
2.25 OJ 
1500lcHSllpMTI 

Display 

12,00 

2.25 
-1,500,00 

15,622,17 

Solution for the quarterly tax payments: 

Clears financial registers. 

Number of months. 
Monthly interest rate. 

Payment amount (using 
the sign convention). 

Calculates the present 
value of the series of 12 
payments. 

It is important to make sure that all cash flows in a series are com· 
pared using the same time period. The basic period used in this band· 
book is the month. 

There are two ways to calculate the present value of the quarterly tax 
payments on a basis equivalent to the monthly lease payments: 1) 
Grouped Uneven Cash Flow, and 2) Quarterly Interest. Both ways are 
shown below. Although either method can be used, applications in this 
handbook employ the second method. 
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Method A: (Using the grouped uneven cash flow functions.) 

Keystrokes Display 

O®ICFol 0,00 Initial cash How of zero . 

o ®I cF;i 0,00 First two payments of 
zero. 

2 lID [ffiJ 2,00 Number of payments of 
zero, 

2000 ®ICF; I 2,000,00 First quarterly payment. 

O®ICF;I 0,00 Zero payment for months 
4 and 5. 

2 ®[ffiJ 2,00 Number of months. 

2ooo®@fD 2,000,00 Second quarterly 
payment. 

O®ICFd 0,00 Zero as the payment for 
months 7 and 8. 

2 ® [ffiJ 2,00 Number of zero payments. 

2ooo®lcF;1 2,000.00 Third quarterly payment. 

o ®I cF;i 0,00 Zero as the payment for 
months 10 and 1l. 

2 ® [ffiJ 2,00 Number of zero payments. 

2000®lcF,1 2,000.00 Final quarterly payment. 

2.25 OJ 2.25 Monthly rate of interest. 

[DINPvl 6,789.28 Present value of the series 
of tax payments over 12 
months. 

This method leaves all of the payments in terms of payments per 
month, with zero paid for two months, followed. by a payment of 52,000 
for the ending month of each quarter. The present value of this series 
is expressed in terms equivalent (months) to the Jease pay~ent series 
above. 

Method B: 

1. Calculate a quarterly interest rate that is equivalent to the 
monthly rate. 
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Keystrokes Dillplay 
, 

1IJ4 Sets the display to four 
decimal places. 

, I ENTER I 1._ 

2.25CEJG 1.0225 Calculates one plus the 
monthly required yield, not 
in percent form. 

30 1.06110 Calculates the previous 
number raiaed to the third 
power. 

, 81000 6.1030 Calculates the quarterly 
equivalent % interest rate. 

2. Use the equivalent quarterly rate to discount the quarterly 
payments. 

Keystrokes 

IIJ CLEAR I£lID 
40 
6.9030 CD 
2000 I CHS IlpMT I 

An incorrect solution: 

Display 

4._ 
'.Il030 

-2,000'-

6,789.2835 

Clears financial rqiaten. 
Number of quarters. 

Equivalent quarterly rate. 
Quarterly payment uaing 
the sign convention. 
Calculates tbe present 
value of the series of four 
payments. 

It is incorrect merely to multiply the monthly rate by 3 to get a quar­
terly rate and then to discount the four quarterly payments at that 
rate. The error is shown by calc:ulating the present value using this 
incorrect method and comparing it to the co~ figure above. 

Keystrokes 

1IJ2 

IIJ CLEAR I£lID 
40 
2.25 I ENTER I 

Diaplay 

4.00 
2.25 

Resets display to two deci· 
mal plac:a. 

Clears financial rqiaters. 
Number of quarters. 
Montbly rate. 
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Keystrokes 

30CD 

IliI 
AnnualPeymenlll 

DilIplay 

6.75 

-2,000.00 

11,.12.83 

23 

Multiplies the monthly 
rate by 3 and entere it as 
the quarterly interest rate. 

Enters the quarterly pay· 
ment amount, using the 
sign convention. 

Calculates the preaent 
value. 

Annual payments are handled in a manner similar to quarterly 
payments. 

Example: A particulsr I .... program requires an annual licenae fee of 
$500 to be paid at the end of each year. Other variabl .. in this analyai. 
will be expressed in monthly terms. What is the present value -of the 
.. rieo of Iicenae fees if the term of the Ie ... is 36 montha and the 
monthly discount rate is 2.25%? 

SolutioD: The key to this example is to recognize tho relatio""bip be· 
tween the aeries of annual licenee fees and the other payments in­
volved. The table below illustrates this relationahip. 

- ~ Other 

"""""'" """'-
1 0 Payment 1 
2 0 Payment 2 

l' 0 Payment " 
12 500 Payment 12 

13 0 Payment 13 
14 0 Payment 14 

23 0 Payment 23 
24 500 Payment 24 

25 0 Paymenl25 
26 0 Payment 26 

35 0 Payment 35 
36 500 PaymenI36 
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The procedure below uses thiB relationship to solve for the preaent 
value. 

1. Calculate the annual rate of interest that is equivalent to a 
monthly interest rate of 2.25%. 

Keystroke. DiapJay 

CD4 Sets the display to four 
decimal places. 

1 I ENTER I 1.0000 

2.25008 1.0225 Calculates one plus the 
monthly rate, not 88 a 
percent. 

120 1.30110 Calculates the previous 
number to the 12th power. 

1 G 100 [R) 30._ Calculates the annual in-
terest rate % equivalent to 
the monthly rate. 

2. Calculate the present value of the three annual payments dis­
counted at the annual rate equivalent to the monthly ra1:!. 

Keystrokes DiapJay 

CD CLEAR I FIN! Cl .... financial registers. 

CD2 Resets display to two deci-
mal placeo. 

30 3.00 Number of years. 

30.6050[[] 30.81 Annual equivalent rate. 

500 IPMT! 500.00 Annual payment amount. 

IPV! -100.39 Calculates the present 
value of the three annual 
payments. 

Notice that it would be incorrect merely to multiply the 2.25% by 12. 
This answer (27%) is ·the number tbat is used in stating an annual 
percentage rate, or nominal annual rate, for a monthly payment loaD or 
lease. But it cannot be used to discount an annual series to be com­
pared directly (or added) to the present value of a monthly aeries. In 
this handbook. the term "nominal annual rate" will be used in those 
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cases in which a monthly rate is multiplied by 12 to exp ..... an annual 
yield. The term "equivalent annual rate" will be used where the adjust­
ment described above is used. 

In the sections to follow, we will point out the places where it is nece8-
sary to calculate the equivalent quarterly or monthly rate. 

Calculating an Accelerated Cost Recovery 
System Tax Benefit 
With the implementation of Accelerated Cost Recovery System 
(ACRS) in 1982. moat of the declining balance and sum-of-yean-digits 
methods for calculating depreciation are no longer used for to. pur­
poses. In lease analysis the tax benefit from the ACRS deduction is 
often 8 crucial variable. The present value of the ACRS tu benefit is 
more easily calculated by using a precalculated present value factor; a 
procedure for calculating this faeror is presented below. Where used in 
subsequent portioDa of this handbook. the factor is shown without its 
corresponding calculation procedure. Thus, you should refer back to 
this section if you need to refresh your memory regarding this 
procedure. 

The ACRS includes a series of tables which show the percentage of the 
cost basis of an asset that can be deducted from income each year. The 
system is applied by merely multiplying the coat basis by the appropri­
ate percentage from the table. A full description of the system and the 
tables is available from tax authorities. For the purpose of examples in 
this handbook, use only the information for a five year asset from the 
table in effect in 1982. A table of those percentages is given in the ex­
ample below. Refer to that table for other examples involving the 
ACRS later in the handbook. 

Calculation of an ACRS present value factor involves three steps. One 
further step is needed to calculate the present value of the ACRS tax 
benefit for any particular asset. All four steps are illustrated in the ex­
ample below. The first step in this procedure is to calculate the quar­
terly rate equivalent to a monthly interest rate (refer to the 
previous section for that procedure). 

Example: Calculate the ACRS tax benefit present value factor for a 
five year ACRS asset acquired in the second fiscal quarter of the year, 
using a 1.5% monthly required yield. After calculating the present 
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value factor, UIIe the factor to calculate the preoent value of the ACRS 
tax benefit if the coot basis of the """"t is $100,000 and the 1"""",'. tax 
bracket is 46%. 

This eumpie is baaed on the example OD page 97 and the result ob.­
tained bere will be used in tbat example. 

Solation: 

1. Calculate the quarterly rate equivalent to the nominal monthly 
rate of 1.5%. (Tbio procedure is described on pap 19.) 

Keyotrokeo J)qplay 

m 4 Sets display to round to 
four decima1 places. 

1 [ENTERt 

1.5 ~)[I1 

181000 

1.0000 
1.0150 

1JM57 

4.5178 

Calculates one plus the 
monthly required yield, not 
in percent form. 
Raiaes the previous Dum­
ber to the tbiJd power. 
Calculates the quarterly 
effective equivalent rate to 
1.5% nominal montbly 
rate. 

2. Schedule the quarterly ACRS deduetions as the decimal equiv­
alent of the quarterly ACRS percentocea. 

The table for a five year ACRS property, effective through 1984, 
is as follows: 

Veer ACRS ""'_dage 
1 15% 
2 22""-
3 21% 
4 21% 
5 21% 

Determine the applicable first year quarterly tax deduction by 
dividing the annual first year percentage by the factor below. 

If the .... t was acquired during the: 
o 1st fiscal quarter, divide by 4. 
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o 2nd fiscal quarter, divide by 3. 

o 3rd fiscal quarter, divide by 2. 

o 4th fisc.l quarter, divide by l. 

In this esample, the property i. acquired during the second quar­
ter 80 you calculate the first year ACRS by dividing 15% by 3, 
which is 5% per quarter for each of the remaining quarters of 
the first year. This result is used below in step 3. 

In effect, assets acquired later during a fiscal year receive a 
greater quarterly tax deduction during that first year. since the 
full annual percentaa'e is available over a shorter period of time. 

The schedule of quarterly percentocea equivalent to the annual 
ACRS percentocea for the second and iemaining years of the n­
ample is taken from the following table: 

V .. , Quarter ACRS% 
QuIInerty 

Equivalent 

1 1 15% .0375 
2 .0375 
3 .0375 
4 .0375 

2 5 22"10 .0550 
6 .0550 
7 .0550 
8 .0550 

3 9 21% .0525 
10 .0525 
11 .0525 
12 .0525 

4 13 21% .0525 
14 .. 0525 
15 .0525 
16 .0525 

5 17 21% .0525 
18 .0525 
19 .0525 
20 .0525 
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3. Calculate the present value of the ACRS quarterly percentages 
from step 2. using tbe equivalent quarterly discount rate calcu­
lated in step 1. 

Keystrokes Display 

[I} 4 Sets the display to four 
decimal plaoes. 

4.56780 4.5678 Quarterly discount rate. 

o (ID I Cf'o I 0.0000 Zero 88 the initial cash 
flow. 

.15IENTERI3@ 0._ Quarterly ACRS dec:imal 
(IDlcRI O.osoo percent for the first year. 

3 [ID (]j) 3.0000 Three quartel8 remaining 
in the first year. 

.055 [ID I CFj I 0.0550 Quarterly ACRS decimal 
percent for the second year. 

4 [ID (]j) 4.0000 Number of quarters in tbe 
sec:ond year. 

.0525 [ID I CR I 0.0525 Quarterly ACRS for the 
third and following years. 

12 [ID (]j) 12.0000 Number of quarters over 
the third. fourth. and fifth 
years. 

[I) I NPV I 0.8584 Calculates the present 
value of the ACRS quar-
terly percentages, wbich is 
the ACRS p ..... nt value 
factor. 

This completes the calculation- of tbe present value factor for an asset 
with any cost basis. The next step applies the factor to an asset with a 
particular basis cost for the lessor's tax bracket. In the example, the 
equipment cost is $lOO?OOO and the tax bracket is 46%. 

4. Determine the tax benefit of the ACRS deduction. by multiply­
ing the equipment cost by the ACRS present value factor calcu­
lated in step 3 above and by the lessor's decimal tall: rate. 

$100.000 x .6584 x .46 = $30.286.40 

This result is the one that will be used in the eumple on page 97. 

Section 2 

Yield Analysis 

To make effective investment decisiOns, lessors need to analyze the ex­
pected yield from I...... This sec:tion describe. five methods which 
provide progreasively more detailed descriptions for calculating ex­
pected yield. When only pretax information is known. the first method 
can be used to calculate the gross pretax. return on 888ets. When tax 
information is available. a sec:ond method can be used to calculate tbe 
groes after-tax return on assets-including consideration of Accelerated 
Cost Recovery System tax benefits. When general and administrative 
(G&A) e_nses are also known. a third method can be used to calcu­
late the net after-tax yield (equivalent to [RR). The fourth and fiftb 
methods are used to calculate net after~tu return on equity. In addi· 
tion to these lease yield calculatioDs, this section also contains a de­
scription of the standard accounting method for leases. 

Gross Pretax Return on Assets 
In analyzing Ie ..... lessors frequently need to know the gross pretax 
yield implicit in a particular lease. The gross pretax yield is equivalent 
to a pretax. return on assets (ROA). This yield is useful in competitive 
lease structuring and is most often employed wben there is insufficient 
information to calculate either a net or an after-tax yield. 

Return on assets (BOA) is not to be confused with retum on equity 
(ROE). Return on equity i. di8CU88ed in the section beginning on page 
39. 

Gross pretu yield is calculated using the following variables: 

• Equipment cost. 

• Initial direct costs (commissions, etc.). 

• Nontaxable refundable security deposits. 

• Residual value (purchase options, etc.). 

• Number of lease payments. 

• Lease payment amount. 
29 
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• Number of advance lease payments. 

• Investment tax credit and its recapture when appropriate. 

To calculate a gross pretaJ: yield, three beaic analytical atepa must be 
followed: 

1. Calculate the net out8ow of ..... costa at the inception of the 
I ..... 

2. Calculate the net residual value at the termination of the Ie ... , 
including any cIepoait refunds and inveatment tax credit 
recapture. 

3. Calculate the groea pretaJ: BOA yield using the "RR I key. 

Note: Use pretax equivalent dollar amounts -..- speci­
fied. For \he calculation of pretax equivalent amounts, refer to 
page 13. 

Example: Calculate the groea pretaJ: yield beaed on the following 
888UIIlptiona: 

Equipment coat: 

Initial direct cOBtB 
(commiBions, etc.): 

Lessor taJ: bracket: 

Refundable eeCurity 
depoeit: 

Purchase option: 
Lease payment terms: 

Investment tax 
credit (lTC): 

ITC recapture: 

Solution: 

$100,000.1 

$1,500. 

46%. 

$2,500 ($4,630 pretaJ: equivalent). 

15% or 15,000. 

46 peymente of $2,400 (two peyments 
in advance). 

$10,000 ($18,519 pretaJ: equivalent). 
20% or $2,000 ($3,704 pretaJ: 
equivalent). 

1. Calculate the net outOow at the inception of the leaae (time ·0') 
using minus signs for outflows and plus signa for inflow8. 

$-100,000 
-1,500 
+4,630 

+18,519 
+4,800 

$ -73.551 
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Equipment coat. 
Initial indirect coate. 
Pretax value of security deposit. 
Pretax value of investment tax credit. 
Two advance I .... peymente. 

Initial net outfiow. 

31 

2. Calculate the net residual value. Be sure to include the deposit 
refund and any ITC recapture (20% in this caae). 

$ +15,000 
-4,630 
-3,704 

S +6,666 

Purchase option. 
PretaJ: security cIepoeit refund. 
PretaJ: value of ITC recapture (20% of 
$18.519). 

Net pretax residual value. 

3. Calculate the groea pretax BOA yield. 

Keystrokes Diaplay 

(D2 Resets display to two deci· 
mal places. 

73551 'CHS I ([J' CFo I -73,551.00 Initial net outflow 88 a 
negative cash flow occurring 
at time "0". 

2400 III , CFj I 2,400.00 Lease payment as a cash 
flow. 

46 ([JIEJ 46.00 Number of lease payments 
(after the advance 
payments). 

o ([J' cF;i 0.00 Cash Bow of zero in the 
47th month of the I ..... 

6666 ([J , CF;i 8,686.00 Net residual value as the 
48th payment. 
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Keystrokes 

[DI.RRI 

120 

Display 

2.05 

24.81 

Percent monthly ROA 
yield. 
Percent nominal annual 
ROA yield. 

Gross After-Tax Return on Assets 
Tbe gross after-tax return on .... ts (ROA), demonstrates to the lessor 
the significant impact of: 

• The investment tax credit (1TC). 

o The nontaxable, refundable security deposit. 

o Accelerated Cost Recovery (ACRS). 

• The timing of the receipt of the tax benefits. 

Tbe gross after-tax ROA, like tbe gross pretax ROA, i. used in competi· 
tive lease structuring, although it is more complex to calculate than the 
gross pretax yield. The gross after-tax ROA is especially useful since it 
can be compared directly to the lessor's after-tax cost of debt. 

To calculate a gross after-tax yield, five basic analytical steps must be 
followed: 

1. Calculate the net after-tax outftow of lease costs at the inception 
of the lease. 

2. Calculate the net after-tax residual value at the termination of 
tbe Ie ... , including: 

• Tax expeDse or gain on the exercise of purchase option. 

• Investment tax credit recapture when appropriate. 

o Refund of security deposit. 

3. Calculate tbe ACRS tax shield benefit on a monthly bssis. 

4. Calculate the total after-tax cash inflow. 

S. Calculate tbe gross after-taJ: ROA yield using the I .RR I key. 

Note: Use the after-tax equivalent dollars wherever specified. 
Far the calcUlation of after-tax equivalent amounts, refer to 
page 12. 
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Ezample: Calculate the gross after-taJ: ROA yield, based on the fol­
lowing assumptions: 

Equipment cost: 

Lessor taJ: bracket: 
Initial direct costs: 
Refundable security 
deposit: 
Purchase option: 
Lease terms: 

$100,000. 
46%. 
$2,778 ($1,500 after-taJ: equivalent). 

$2,500. 
IS% or $15,000. 
4S payments of $2.400 with two pay. 
menta in advance ($1,296 after-tax 
equivalent). 

ACRS property claas: 5 year, purchased July I, calendar 
year corporation. 

Investment tax 
credit UTe): 
ITC recapture: 

Solution: 

$10,000. 
20% or $2,000. 

1. Calculate net outflow at the inception of the lease, time "0". 

$-100,000 
-1.500 
+2,500 

+10,000 
+2,592 

$ -86,408 

Equipment cost. 
After-taJ: initial direct costs. 
Security deposit. 
Investment ta:< credit UTe). 
Two advance payments. after tax. 

Net after-tax initial outflow. 

2. Calculate the net residual value. 

a. Calculate tbe book value of tbe asset after the 48th month: 

$100,000 
-15,000 
-22,000 
-21,000 
-21,000 

Equipment coat. 
First year ACRS. 
Second year ACRS. 
Third year ACRS. 
Fourth year ACRS (no fifth year ACRS). 

$ 21,000 Book value. 
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b. Calculate the tax benefit or expen .. of exercising the pur­
chase option: 

$ 21,000 
-15,000 

$ 6,000 
x .46 

$ 2,760 

Book value. 
Purchase option. 

Tax 1088 from exercising purchase option. 
Tax bracket 88 a decimal. 

Tax benefit. 

c. Finally calculate the net residual value: 

$ 15,000 
+2,760 
-2,500 
-2,000 

$+13,260 

Purcbaoe option. 
Benefit from tax 1088. 
Deposit refund. 
ITC recapture (20% of $10,000 lTe). 

Net after-tax. residual value. 

3_ Calculate the monthly tax shield benefit of the Accelerated Cost 
Recovery. Note that in this example, the ACRS in the first year 
will be spread over six months only. Also, no recovery is allowed 
in the year of disposal. The tax shield benefit is calculated 
monthly (rather than usin'g the more complex method on page 
25) to become a component of the monthly cash flow calculated 
in step 5 below. 

ACRS ACRS Tax - Number Monthly 
Yea, 

% Amoum ""'" 
Tu 01 Tez _lit - _lit 

1 15 $15,000 x .46 = $ 6,900 J 6 = $1,150 
2 22 22,000 x .-46 - 10,120 J 12 = 843 
3 21 21,000 x .46 = 9,660 J 12 = 805 
4 21 21,000 x .46 - 9,660 J 12 = 805 
5 No ACRS Allowed in Year 01 Disposal 

4. Calculate the total monthly after-tax casb inflow: 
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- T .... INo. Rev...,. ACRS TOIIII 
01_ - c..h Flow 

1~ 6 $ 1,296 + $ 1,150 = $ 2,446 
7-18 12 1,296 + 843 = 2,139 

19---42 24 1,296 + 805 = 2,101 
43-46 4 1,296 + 0 - 1,296 

47 1 0 + 0 = 0 
48 1 13,260 + 0 = 13,260 

5. Calculate tbe groB8 after-tax BOA yield: 

Keystrok .... DilIpiay 

86406 I CHS I [ID I CFo I -ea.-.OO Net outflow at time "0". 

2446 [ID I CFj I 2,448.00 Monthly cash Bow for 
lint six months. 

6 [ID(BD 1.00 Number of cash Bows dur-
ing til'Bt 8ix monthe. 

2139 [ID I CF;\ 2,138.00 Monthly casb Bow for sec-
ODd year. 

12 [ID[]j) 12.00 Number of casb Bows dur-
ing secoDd year. 

2101 [ID I CF;\ 2,101.00 Monthly cash Bow for 
third and fourth years. 

24 [ID[]j) 24.00 Number of casb Bows. 
1296 [ID I CFjI 1,2811.00 Monthly cash flow for 

first four months of the last 
year. 

4 [ID []j) 4.00 Number of cash Bows. 

O[IDICFjl 0.00 Casb Bow of xero for the 
47th month. 

13260 I]) I CFj I 13,2110.00 Last caeh dow, the net re~ 
.idua1 value. 

CD IoRR I 0.87 PerceDt monthly gr088 

after·tax yield. 

120 11.58 Percent nominal annual 
gr088 after-tax yield. 



36 section 2: Yield Analysis 

Net After-Tax Return on Assets 
The net after-tax yield is the same 88 the conventional internal rate of 
return (lRR) used I'n!quently in capital budgeting analysis by le880rs. 
This yield can be compueci directly to tbe firm's incremental, after· 
tax, weighted-average cost of capital. In general, if the net after-tax 
fRR is greater than or equal to the coot of capital, the I....,r aaaum .. 
that the lease is an acceptable investment. 

The distinction between the net after-tax yield being diacuased here 
and the gross after-tax yield discussed: in the previous section is the 
following: the term "net" implies that general and administrative 
(G&A) expenses of the le880r are deducted fro", income in the calcula­
tions. where these expenses are ignored in the "gross". calculations. 
Thus, in the calculation of "net"" yield G&:A expenses will appear 88 

negative (-) cash ftows. 

The calculation of net after-tax yield requires five basic analytical 
steps: 

1. 

2. 

Calculate the net after-tax outflow of lease costs at the inception 
of the lease. 

Calculate the net after-tax residual value at the termination of 
the lease, including: 

• Tax expense or gain on ezerciaing the purchase option. 

• Investment tax c.redit recapture when appropriate. 

• Refund of security deposit. 

3. Calculate the ACRS tax shield benefit on a monthly basis. 

4. Calculate the total after-tal< cash inftows. 

5. Calculate the net after-tal< fRR yield, using the IIRR I key. 

Note: .Use the after-tax equivalent dollars wherever specified. 
For the calculation of after-tax equiValent amounts. refer to 
page 12. 

Example: Calculate the net after-tax return on assets (lRR) based on 
the following 888umptiOns: 

Equipment cost: 

Lessor tal< bracket: 

$100,000. 

46%. 
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Initial direct cost: $2,778 ($1,500 after-tal< equivalent). 
Refundable security 
deposit: $2,500. 

Purchase option: 15% or $15,000. 

Lease terms: 60 payments of S2,106, with two 
payments in advance ($1,137 
after-tax equivalent). 

ACRS property class: 5 year, leased Jan. I, cslendar 
year corporation. 

Investment tax 
credit (lTC), $10,000 (no recapture). 

G&A expense allocation 
(including bad debt 
expense): $200 per month (SiOB 

after-tax equivalent). 

1. 

2. 

Calculate the net outftow at time "0", using negative numbers 
for ootfto'."s. For the e%8lJ1ple, the relevant figures are summed 
below. 

$-100,000 
-1,500 
+2,500 

+10,000 
+2.274 

Equipment cost. 
Initial after-tax direct costs. 
Security deposit. 
Investment tax credit. 
Two After·tax advance payments. 
(4,212 x (l - .46)). 

$ -86,726 Net after-tax initial cash outftow. 

Calculate the net residual value. 

a. The book value of the asset at the end of the 5th year of 
ACRS deductions would be zero. Therefore, any purchase op­
tion exercised. would be fuJly taxable to the lessor as ordinary 
income. 

b. After-tax purchase option: $15,000 x (l - .46) ~ $8,100. 

c. Net residual value: 

$ +B.100 
-2.500 

Tax adjusted purchase option. 
Deposit refund. 

$ +5,600 Net after-tax residual value. 
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3. Calculate the tax shield benefit of the Accelerated Cost Recovery 
(ACRS). 

ACRS ACRS TU An .... 1 
_. 

-.a.ty 
Vear T •• 01 Tu 

% - - - -- _lit 
1 15 $15.000 x .46 = $ 6,900 I 12 - $ 575 

2 22 22.000 x .46 - 10.120 I 12 = 843 
3 21 21.000 x .46 = 9.660 I 12 = 805 
4 21 21.000 x .46 = 9.660 I 12 = 805 
5 21 21.000 x .46 = 9.660 I 12 = 805 

4. Calculate the total after-tax cash flow. 

-- TOIIII No. AII8r-Tu ACRS GIA Nel CII ... 
01_ Lea ..... ,. 

_lit 
"- -1-12 .12 $ 1.137 +$ 575 - $ 108 = $ 1;604 

13-24 12 1.137 + 
25-58 34 1.137 + 

59 1 0+ 
60 1 5.600 + 

5. Calculate the net after-tax ROA. 

Keyolrokee Ddplay 

86726 I CHS I lID I CFo I .... ,721.00 

1604 lID I CFH 

12 IIDI]j) 

1872 rID I CFH 

12.00 

1,172.00 

843- 108 = 1.872 
805 - 108 - 1.834 
805 - 108 = 697 
805- 108 = 6.297 

Net afterwtax caah outflow 
at inception of lease • Le .• 
time "0". 

Monthly cash lIow for 
first year. 

Number of cash flow. dur­
ing first year. 
Monthly cash flow for &eCw 

ond year. 
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Keystrokes Display 

12 rID (]jJ 12.00 Number of cash flows dur-
ing second year. 

1834 lID I CFH 1,134.00 Monthly cash flow for the 
next 34 months. 

34 rID (]jJ 34.00 Number of cash lIows. 
697 lID I CFH 817.00 Cash How for 59th month. 
6297 rID I CFH 8,287.00 Cash How for 60th month. 
[]] IIRR I 0.11 Percent monthly net 

after-tax yield (/RR). 

120 8.71 Percent nominal annual 
net after-tax yield (lRR)_ 

Net After-Tax Return on Equity (Assuming 
Matched Funded Debt) 
The net after-tax return on equity (ROE) yield repreeents the return 
the owne .. can ezpect on the equity in a particular lease. This yield 
sbould not be confused with the return on .... ts (ROA) yields deyel­
oped in the previous aections. Return on equity repreeenta the rate of 
return on equity after both debt IIDd interest on the debt baye been 
paid in fu\\. Once the debt that is uaed to fund tbe 1 .... and interest on 
the debt baa been paid, any remaining cash How would belong to tbe 
equity holde ... 

It is important to note that in this section. the calculation 88BUDle8 

matched debt funding. whicb means that the lease is funded with self­
liquidating debt that will be paid-off at the termination of the lease. 
Therefore. throughout the lease it is assumed that the debt-to-equity 
ratio implicit in the lease investment is constantly decreaaing. Single 
investor leases and eome lease companies hequently own lea&e invest­
ments for which the underlying debt financing is systematically being 
paid off over tbe lease term. 

The. nert section develops the metbod for calculating ROE aasuming 
that the ratio of debt-to-equity stays constant. 

Tbe distinction between the yield calculated in tbis section and the 
yield calculated. in the previous section is that cash payments to pay for 
interest and principal reduction are considered here. but they were not 
in the previous case. 
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To calculate a net after-tax return on equity, six basic analytical steps 
must be followed: 

1. C81culate the net equity outflow at the inception of the lease. 

2. Calculate the net after-tax residual value at the termination of 
the Ie .... 

3. Calculate the ACRS tax shield benefit on a monthly basis. 

4. Calculate the debt repayment schedule (principal and interest) 
and the tax shield benefit of the interest on the matched funded 
debt. 

5. Calculate the total after-tax cash flow. 

6. Calculate the net after-tax ROE yield. 

Note: Use a_-tax equivalent dollars wherever specified. For 
the catcutalion of alter-taX equiValent amounts, refer to page 
12. 

Esample: Calculate the net after-tax return on equity (ROE), aaaum­
ing matched funded debt, baaed on the following 888umptiOns: 

Equipment cost: 
Lessors capital 
structure: 

Lessor's tax bracket: 
Initial direct costs: 
Refundable security 
deposit: 
Purchase option: 

Lease terms; 

InvestIDent tax 
credit (lTC): 

G&A expense allocation: 

$loo,oo(l-

20% equity and 80% debt at a 16% 
annual rate, payable monthly over the 
term of the lease in the amount of 
$1,945.44 at the end of each month 
for .60 months. 
46%. 
$2,778 ($1,500 after-tax equivalent). 

$2,500. 
15% or $15,000. 
60 payments of $2,106, with two pay­
ments in advance (Sl?137 after-tax 
equivalent). 

$10,000. 
$200 per month ($IOS after-tax 
equivalent). 

1. 
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Calculate the net equity outflow at time ""0", using negative val­
ues for outflows and positive values for inflows. For the example, 
the following is the sum of the relevant values. 

$-20,000 
-1,500 
+2,500 

+10,000 
+2,274 

$ -6,726 

20% Equity investment in equipment. 
After-tax initial direct CO&t8. 
Security deposit. 
Investment to: credit. 
Two advance payments (after-tax). 

Net after-tax initial cash outflow. 

2. Calculate the net residual value. 

3. 

a. The book value of the .... t after the 5th year of ACRS de­
ductions would be zero. Thus, any purchase option exercised 
would be fully taxable to the lessor as ordinary income. 
There would be no ITC recapture in this e:rample. 

b. After-tax purchase option: $15,000 x (1 - .46) = $6,100. 

c. Net residual value: 

$+8,l00 
-2,500 

$+5.600 

Tu adjusted purchaae option. 
Deposit refund. 

Net after~tas. residual value. 

Calculate the tax shield benefit of the Accelerated Cost Recovery 
(ACRS). 

........... - MonIIIIy ACRS ACRS Tax Veer 
% - Rate 

Tax 01 Tax 
BenefIt - BenefIt 

1 15 $15,000 x .46 - $ 6,900 I 12 = $ 575 
2 22 22.000 x .46 = 10,120 I 12 = 843 
3 21 21,000 x .46 = 9,660 I 12 - 805 
4 21 21.000 x .46 = 9.660 I 12 = 805 
5 21 21,000 x .46 - 9,660 I 12 - 805 
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4. Calculate the debt repayment ochedule and the ta>: ahield benefit 
of the interest on the match fuDded debt at 16% interest 
($80,000 loan at 1,945.44/moDth). Refer to ""'" 14 in sectiOD 1 
for the procedwe to determine the yearly interest shown below. 

The ....... two parts to coDBider: 

8. The mODthly loan payment of $1,945,44. 

h. The tax shield benefit on the interest portion of each 
payment: 

- AnnUlI' 
No. MooIIh/J To Yea, Ta Rete at _AmI. Ta BeneIIt -- IIeneIII 

I $11,991 x .46 - $5.516 /12- $460 
2 10,035 x .46 = 4,616 /12- 385 
3 7,742 x .46 - 3,561 /12- 297 
4 5,054 x .46 = 2,325 /12- 194 
5 1,903 x .46 = 875 /12= 73 

5. Calculate the tota1 after·ta>: cash lIow. Setting up 8 colWDDlll' 
spread abeet facilitatea the completion of this atep. 

No. Aner· Not 
Tot. TIX ACRS - GIA La-. 

01 -- ~ - - Coo\O PInt CUll -- Pml 
Flow 

1-12 12 $1,137'+ $575 + $460 - $108 - $1,945 = $ 119 
13-24 12 1.137 + 843 + 385 - 108 - 1,945 = 312 
~ 12 1,137 + 805 + 297 - 108 - 1.945 = 186 
37-48 12 1,137 + 805 + 194 - 108 - 1,945 = 83 
49-58 10 1,137 + 805 + 73 - 108 - 1,945 = -38 

59 , 0+ 805 + 73 - 108 - 1.945 = -1,175 
60 1 5,600+ 805 + 73 - 108 - 1,945 = 4,425 -

60 

6. Calculate the net after·ta>: ROE yield. 
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Keyw&rok .. DUopIay 

6726 I CHS I rID I CFo I -8,721.00 Net cash outflow at incep. 
tion of laaae, time "0'. 

119 (])@ID 1111,00 Monthly cash lIow for 
-year. 

121]] [EJ 12.OD Number of cub flows dur· 
iDJ-year· 

312 (])@ID - 312.OD Cuh lIow for aocond year. 
121]][EJ 12.OD Number of cub _ dur· 

iDJ aocond year. 
186(])@ID 1 • .00 Cub II .... for third year. 

12 rID lID 12.OD Number of cub _ dur· 
iDJ third year. 

631]]@iJ II3.OD Cub flow for fourth year. 
12 (])IID 12.00 Number of cub flows dur· 

iDJ fourth year. 
38 I CHS I rID @iJ "'.00 Noptive cub lIow for 

portion of fifth year. 

1000 lID 10.00 Number of cub lIowa dur· 
iDJ fifth year. 

1175 I CHS 100@!'i) -1,175.00 N .... _ cub lIow during 
11th month of fiflb year. 

4425 00 I CFiI 4,425.00 Cub flow for 60th month, 
\aat month of the fi .. yeara. 

mllRRI 1.71 POICent monthly net 
after·ta>: return OIl equity 
(ROE). 

120 21.40 Percent nomiDal aDDual 
net after·tu ROE. 

Net After-Tax Return on Equity (Constant 
Debt to Equity Ratio) 
The net after·tax return on owner'a equity (ROE) repreaenta the return 
that the owner can upect from a particular I ..... In the p.evioua _. 
tiOD, the debt·to-equity mtio c"- throucb- the term of the 1_. 
If you 'lri8h to calculate the ROE aaaumiDg s constant debt·to-<!quity 
ratio, the procedwe developed in tbia aoction is appropriate. The ea· 
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sumption of 8 constant debt-to-equity ratio is commonly used by less­
ing companies. 

The calculation of net after-tax ROE with a constant debt-to-equity 
ratio is an adjustment to the BOA calculation. You begin by making 
that calculation, which appears on page 37. You then convert that ROA 
yield to an ROE yield. The conversion is explained below. 

Example: Using the ROA yield calculated in the example on page 36, 
solve for the Det after-tax return on equity (ROE) with the assumption 
that the ratio of debt-to-equity stays constant. 

The assumptions are the same as those on page 36 except that the 
lease is funded with 80% debt with 16% annual interest. The internal 
rate of return solution in the BOA example is 9.71%. That figure is 
used below. The solution consists of four steps: 

1. Determine the lessor's after-tax borrowing rate by multiplying 
the lessor's pretax bonowing rate by one minus the taJ: rate. 

16 x (1 - .46) = 8.64% 

2. Determin. the weighted av.tag. cost of debt by multiplying the 
after-tal: borrowing rate (abov.) by tb. percentage of d.bt in the 
capital structure of the leasor. 80% in thi8 case: 

8.64 x .so = 6.91% 

3. Deduct tbe weighted av.rage after-tax cost of debt (step 2) from 
the net after-tal: ROA yi.ld (9.71%). Tbe diff.renco is tb. les· 
sor's weighted averace ROE: 

9.71 'ROA 
-6.91 Weigbted average coat of d.bt 

2.80% Weighted average ROE 

4. Conv.rt tbe weighted ROE into ita UDweigbted ROE countetpart 
by dividing tb. weighted ROE (step 3 above) by tb. percentage 
of equity in the 1eaaor's capital structure, 20% in this caae. 

2: ~ 14.00% ROE 
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Financial Accounting Standards Board 
(FASB) Statement No. 13 Implicit Rate 

The F ASB No. 13 Implicit Rate in a lease has two important uses in 
lease accounting: 

• To determine whether 8 lease is an operating lease or a capital 
lease. 

• To separate lease payments received by the lessor into their im~ 
plicit principal and interest portions. 

Operating leases do not show up on the balance sheet of the lessee and 
are frequently preferred to capital leases by leB&eeS. The leuee uses the 
Jower of his incremental pretax borrowing rate or the implicit rate in 
the lease to determine whether the lease is an operating lease or not. 
Thus, both lesaors and I ...... must be able to calculate tbis yield. 

Caution should be exercised. if you use this yield for purposes other 
than accounting since it is defective from a financial point of view. 
Some of the characteristics that you should be aware of are the follow­
ing: 

• The investment tax credit is not converted to its pret:a:J: equiv­
alence in the F ASB analysis. 

• Refundabl. security deposita are ignored in tbe F ASB anaIyais. 

• In the FASS analysis initial direct costs are only considered by 
the lessor when the lease is a capital lease of the direct financing 
type and are ignored for the capital lease of the sales type. 

These inconsistenci.es., make it unusable for financial decision making, 
but useful in accounting. 

There are only two analytical steps required to calculate an implicit 
rate in a lease. There is 8 slight adjustment to step 1 if the lease is a 
sales type lease. This adjustment is shown after the example is worked 
below. 

1. Calculate the initial cash outflow (at time "0"). 

2. Calculate the implicit rate in the lease from the initial cash 
outflow and the amount of the lease payment. 
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EUIIlple: Calculate the impJicit rate for a lease based on the follow­
ing aasumptione. 

Equipment cost: 

Lessor tax bracket: 
Initial direct costa: 

Refundable security 
deposit: 

$100,000. 

46%. 
$1500 pretax basis. 

$2,500 .. 

Purchase option or 
unguaranteed Je8idual 
value: 15% or $15,000. 

Lease terms: 

Investment to: 
credit (lTC): 
ITC recapture: 

48 payments of $2,400, two payments 
in advance. 

ACRS property c .... : 

$10,000. 
$2,000. 

5 year. 

Leuetype: Direct financing, with ITC 
retained by the lessor. 

1. Calculate net outflow at time "0". eJ:cluding the security deposit. 

$-100,000 
+8,000 
+4.800 
-1.500 

$ -88,700 

Equipment coat. 
Investment tax credit net of recapture. 
Two advance payments. 
Initial direct costs (for direct financing 
leases only). 

Net initial outflow. 

2. Calculate the implicit rate in the lease. 

Keystrokes 

88700 I CHS I lID I CFo I 
2400 lID I CFiI 

46 lID [lID 

Diaplay 

411,700.00 
2,400.00 

48.00 

Initial cash outflow. 
Lease payment amount. 
Number of lease payments 
after the two paid in 
advance. 

Keystrokes 

01]) I CFiI 

15000 I]) I CFj I 

120 

Diaplay 

0.00 

15,000.00 

1.40 

16.78 
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Cash flow of zero in the 
47th month. 

47 

Purchase option or 
unguaranteed reaidual. 

Percent monthly implicit 
rate. 
Percent nominal annual 
implicit rate. 

If tbe preceding lease had been 8 aaJea·type I..... the initial direct 
costs would have been ignored and the yield would be calculated as 
follows: 

1. Net outflow for a sales-type capital lease. 

Equipment cost. $-100,000 
+8,000 
+4.800 

Investment tax credit net of recapture. 
Two advance lease payment&. 

$ -87,200 Net out1\ow. 
2. Implicit rate computation. 

Keystrokes Diaplay 

87200 I CHS I lID I CFo I -17,200.00 

2400 lID I CFjI 2.400.00 

461]) [lID 48.00 

O@jICFjI 0.00 

15000 I]) I CFiI 15,000.00 

mllRRI 1.47 

120 17.88 

Initial net. outflow as neg­
ative number. 
Lease payment amount. 

Number of lease payments 
after tbe two paid in 
advance. 
Payment of zero in the 
47th montb. 
Purcha&e option or 
unguaranteed reaidual 
value. 
Percent monthly implicit 
raie. 
Percent nomiDal mnual 
implicit rate. 
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Structuring Pretax Lease Payments 

Gross Lease Payment to Achieve a Pretax 
Yield 

Lessors frequently structure leases on a gross pretax nominal yield ba­
sis. Structuring a lease on a gros& basis means that general, administra­
tive. and interest expenses are ignored. Pretax structuring implies that 
the tax shield benefit of tbe Accelerated Cost RecovelY System (ACRS) 
is ignored and all cash flows are considered on a pretax basis. However, 
the benefit of the investment tax credit (lTe) is considered since the 
ITC is. in effect, a government grant given as an incentive to acquire 
new equipment. 

Structuring a lease on a gross pretu. basis is very useful to lease sales­
men who must generally structure leases in a competitive environment 
in which little is known about the tax situation of the competitor. 
Therefore. leases must be structured without regard to the to: benefit 
of ACRS deductions taken by the competitors. 

The follOwing variables are considered when structuring a lease on a 
gross pmax basis: 

• Equipment coat. 

• Lessor's incremental tax bracket. 

• Initial diJect coats. 

o Refunds!>le security deposit. 

• Residual value (purchase option, etc.). 

• Number of lease payments. 

• Number of lease payments in advance. 

• Preto yield required by lessor. 

• Investment tax credit retained by lessor. 

• ITC Recapture. 
48 
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Five steps are required to calculate a lease payment that meets a par. 
ticular gross pretax nominal yield requirement: 

1. Calculate the net pretax residual value. 

2. Calculate the present value of the net residual value. 

3. Calculate the net pretax outflow of costs at the inception of the 
lease. 

4. Calculate the required lease rate factor. 

5. Calculate the monthly lease ·payment. 

Note: Use pretax equivalent dollar amounts wherever speci­
fied. For the calculatiOn of pretax equivalent amounts refer to 
page 13. 

Example 1: Calculate the lease payment that will retum a gross 
pretax yield of 3% per month (36% nominal annual rate) based on the 
following assumptions: 

Equipment cost: 

Lessor tax bracket: 

Initial direct costs: 

550.000. 
40%. 

51,000 pretax basis. 

Refundable security: 52,000 ($3,333 preto equivalent). 

48 payments with 3 payments in 
advance. 

Lease tenns: 

Purchase option: 
Investment tax 
credit aTe): 
ITC recapture: 

SolutioD! 

15% or 57,500. 

$5,000 ($8,333 pretax equivalent). 

20% or $1,000 ($1.667 pretax 
equivalent). 

1. Calculate the pretax net residual value. 

5 +7,500 
-3,333 
-1,667 

$ +2,500 

Purchase option. 
Pretax deposit refund. 
20% of pretax ITC recapture 
(.2 x $8,333.). 

Pretax net residual value. 
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2. Calculate present value of the net residual value. 

Keyotrokes 

o CLEAR !£lID 
361]]112+1 
480 

Display 

3.00 
41.00 

-2.500.00 
105.00 

Clears financial registers. 
Required monthly yield. 
Term of the ieaae in 
months. 
Pretax residual value. 

Calculates the p .... nt 
value of the residual value. 

3. Calculate net outflow at the inception of the lease (time "0"), 
including the present value of the residual. 

$ -50.000 
+8.333 
+3,333 

+606 
-1.000 

Cost of equipment. 
Pretax ITC. 
Depoeit. 
Present value of :residual value. 
lDitial direct coots. 

$ -38,729 Pretax initial net outflow. 

4. Calculate the required lease rate factor. 

Keystrokes Display 

o CLEAR 1 FIN 1 
3[0 
450 

06 

38 

3.00 

45.00 

-1.00 
24.52 

24.511713 

27.511713 

0.031339 

Clears financial registers. 
Monthly interest rate. 
Number of required reo 
maining payments. after ad­
vance payments. 
Factor payment of 1. 

Present value of 45 pay. 
ments of l. 
Sets display to six decimal 
places. 
Calculates the adjusted 
present value. recognizing 
the three advance 
payments. 

Converts the adjusted 
preaeat value to the I ..... 
rate factor. 
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5. Calculate the monthly lease payment by muitipling the pretax 
net outflow (atep 3) by the lease rate factor. 

$38.729 x .036339 = 1.407.373131 

that i8 $1.407.37. 

Verifteatioll: The lease payment can be &hown to be correct by the 
following calculation: 

1. Calculate the pretax initial net outflow for the Ieaae. 

$ -50.000 
+8,333 
+3.333 
+4.222 

-1.000 

Equipment cost. 
Pretax ITC. 
Depoeit. 
Pretu:: value of the three advance payments, 
(3 x $1.407.37). 
Initial direct coats. 

$ -35.112 Pretax net i.o.itial cash outflow. 

2. Calculate the yield on tbe lease payments. 

Keystrokes Display 

[lJ2 Resets display to two deci· 
mal places. 

35112IcHSI[!)lcFoI -35.112.00 lDitiai cash outflow. 

1407.37 I]] @ID 1.407.37 Calculated lease payment. 

45 [!)[ID 45.00 Number of lease payments 
after the three advance 
payments. 

o ([J 1 CFjI 0.00 Cash flow of zero for the 
46th and 47th payments. 

2 ([J[ID 2.00 Number of zero caah flows 
for the 46th and 47th 
payments. 

2500 I]] 1 CFi/ 2,500.00 Pretax net residual value. 

[lJIoRR 1 3.00 Monthly ROA yield. 

120 36.00 Nominal annual ROA 
yield, which checka with the 
required yield. 
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Example 2: Calculate the lease payment that will achieve a 2.5% 
monthly (30% nominal annual rate) gross pretax ROA yield baaed on 
the following assumptions: 

Equipment cost: 

Lessor tax bracket: 
Initial direct costs: 

5100,000. 

46%. 

$2,000. 
Refundable security: $4,000 ($7,407 pretax equivalent). 

$10,000. Purchase option: 

Lease terms: 
Investment tax 
credit (lTe): 

ITC recapture: 

Solution: 

36 payments, with 4 in advance. 

$10,000 ($18,519 pretax equivalent). 

40% or $4,000 ($7,407 pretax 
equivalent). 

1. Calculate the net pretax residual value. 

$ +10,000 Purchase option. 
-7,407 Deposit refund. 
-7,407 Pretax ITC recapture. 

S -4,814 Pretax residual value. 

2. Calculate present value of net residual value. 

Keystrokes 

CD CLEAR I FIN I 
30 I]] 1'2.1 
360 

4814 1lil 
IEl 

Display 

2.50 
36.00 

4,B14.oo 

-1,979.01 

Clears financial registers. 

Required monthly yield. 
Total number of months 
in lease term. 
Residual value. 
Calculates the present 
value of the net residual 
value. 

3. Calculate the initial pretax net outflow. 
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$-100,000 
+18,519 
+7,407 
-1.979 

-2.000 

Equipment cost. 
Pretax fTC. 
Deposit. 
Present value of the pretax net residual 
value. 
Initial direct cost. 

$ -78.053 Pretax initial net outflow. including present 
value of residual. 

4. Calculate the required lease rate factor. 

Keystrokes Display 

CD CLEAR (ff[J Clears financial registers. 

30 ([J 1'2+1 2.50 Monthly required yield. 
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320 32.00 Number of lease payments 
minus the four advance 
payments. 

l1cHsllpMTI -1.00 Payment of 1-

IE) 21.85 CaJcuJatee the present 
value of 32 payments of 1.' 

JJ6 21.849178 Sets display to six 
decimals. 

48 25.849178 Calculates present value 
adjusted to include four ad~ 
vance payments. 

,I> I 0._ Calculates the lease rate 
factor. 

5. Calculate the monthly lease payment. 

Initial net outftow multiplied by the lease rate factor. that is, 

$78,053 x .038686 - 3.019.558358 

or $3,019.56. 
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Program to Structure Gross Pretax Lease 
Payments 
The following HP-12C plOB"lJll calculates the leaoe payment requi>ed 
to achieve a given _ pretax I"""" yield. It makea the aame calcula­
tions that the previous calculator procedwe does. but does so automati­
cally. The plOB"lJll is ft9ible in that it allows the user to consider the 
following variablea: number of I .... payments and advance payments. 
equipment cost and initial direct C08t8, investment tax credit and rew 

capture. security deposits. and net reaidual value. 

KEYSTROKES DISPLAY KEYSTROKES DISPLAY 
m!PIAI ~ III- 13 

m CLEAR I ... OM I 00- !ACLIS 20- 455 

[!J IENOI 01- 43. G 21- 00 

m CLEAR I FIN I 02- 42M lettSl 22- ,. 
IRCLI2 03- 452 IRCLI7 23- 457 

0 - 11 !RCL16 24- 45 • 

rns:J 4 tI5- 454 G 25- 00 

CD GIl- 12 !RCLIE) 0 _48 0 

IRCLI8 07- 45 • G 27- 10 

!RCL19 GIl- 45. G 211- 00 

!RCLI7 .... 457 ISTol, 2tI- 44 1 

G 10- 00 0 311- 0 , 11- 1 em 31- 15 

!RCLIE)' . 12-4548 1 !RCL10 32- 451' 

00 ,3- 25 !RCLI3 33- 453 

G ,4- 3D G - 30 

15TOIE)0 '5-4448 0 0 35- " 
G , ... '0 , 31- , 
G '7- 3D ICHSI 37- ,. 
em , ... '5 I-I 31- 14 
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KEYSTROKES DISPLAY KEYSTROKES DISPLAY 
Clil 31- '3 Wi] 43- M 

IReLI3 411- 453 (!) 44- 10 

(!) .,- 00 ICHSI 45- ,. 
IReLI' 42- 45 , mlplRl 

RE81STERS 
n:lJaed r. \IIod PV: \IIod PMT: \IIod 

FV: \IIod flo: \IIod R,:u.:I R,:#~-. 

R,:#- R.:-.thIy Ro: COO1s Ro: fTC -- YIeld % 

II,: s.a.tty Ro:- .... R,,:fTC~. R.o= UIed - .... 
R.1: l..eSD"'s ...... 

Proced ..... : 

U .. pretax equivalent dollar amounts wherever apeci1ied. For the cal­
culation of pretax equivalent amounw refer to page 13. 

1. Key in the Prosnm>-

2. Key in the total number of leaae payments to be mIIdo including 
any in advance, then preas I &TO I 2. 

3. Key in the number of payments in advance. then preas I S10 I 3_ 

4. Key in the monthly' _ pretax yield .. a pe ..... tare. then 
preas I &TO I •. 

5. Add the equipment coat to any initial direct C08t8 (commiMiOU, 
lepl feea, etc.). key in the tots! dollar amount, then preas I sro I 
5_ 

6. Key in the dollar amount of the -"t tax credit, then 
preulsrol6. 

7. Key in the dollar amount of any refundable security deposit, 
then preas I STO I 7. 
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B. K.y in the dollar amount of tb. residual valu. or purchase op­
tion, th.n press I STO lB. 

9. Key in the dollar amount of the investment tax credit recapture. 
then press I 8TO I 9. If no recapture is expected, enter zero and 
press I STO I S. 

10. Key in the leB80f's incremental tax rate as 8 percentage. then 
press I STO I [] 1. 

11. Press I RIS I to calculate tbe gross pretax I .... paym.nt. 

Esample: Structure a 48~month lease with two payments in advance 
tbst meets the lessor's required pretax yi.ld of 3% montbly (36% nomi­
nal annnal late). Tb. equipm.nt to be l.ased costs $100,000 and will 
require initial direct costs of $1,500. Th. lessor will ",tain tb. full 
$10,000 investm.nt tax credit, but will be obliged to zecspture $2,000 at 
the end of the 48 month lease period. The lease contains a $2.000 
refundable security deposit and a $15,000 (15%) purcbase option which 
is expected to be exercised at the end of the lease. The lessor is in a 
46% tax blacket. 

Nole: This program automatically converts the investmenl lax 
credrt and \he nontaxable refundable security deposit 10 a 
pretax equivaJenl SO the resulting lease payment is structured 
on a completely pretax basis. 

Solution: 

Keyatrok"" Display 

[Ij2 Resets display to two 
decimals. 

48lsTOl2 48.00 Number of lease 
payments. 

21sTOI3 2-00 Number of advance 
payments. 

31sTol4 3.00 Percent monthly pretax 
yield. 

100000 I ENTER I 100,000.00 Equipment cost. 

1500 GI STO I 5 101,500.00 Calculates and stores cost 
plus initi8i direct costs. 

10000 I STO 16 10.000.00 Investment tax credit. 

Keyatrokeo 

2000 ISTOl7 
15000 I STO 18 
2000 ISTolS 
46lsTol[] 1 

IBISI 
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Display 

2,000.00 
15,000.00 
2,000.00 

411.00 

Security deposit. 
Purchase option. 

fTC zecspture. 

Percent incremental tax 
rate. 
Calculates the monthly 
I .... payment. 
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Verification: You can check the validity of the lease payment calcu­
lated above by following the tbzee steps below: 

1. Calculate the casb outllow at the inception of the I ..... 

$-100,000 
+18.518 
+3,704 
-1.500 
+5,784 

$ -73,494 

Equipment coot. 
Pzetu equivalent of 510,000 ITC. 
Pzetax equivalent of 52,000 security deposit. 
Initial direct coots. 
Two advance payments. 

Net pretax initial c:aah outllow. 

2. Calculate tbe pretax net residual value. 

Purchase option. $+15.000 
-3,704 
-3.704 

Pzetax equivalent of deposit refund. 
Pzetax equivalent of ITC zecapture. 

$ + 7,592 Pretax net residual value. 

3. Calculate the yield. 

Keystrok.. Display 

73494 I CHS I [[II CFo I -73,484.00 
2892.22 [[II CFj I 2,882.22 
46 [[II]D 411.00 

0.00 

Initial cash outflow. 

Leaee payment amount. 
Number of lease payments 
minus two advance 
payments. 
Cash 80w of zero for the 
47th month. 
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Keywtrokeo 

7592 [ID@j) 

Di8play 

7,5112.00 Net residual value cash 
lIow. 

(j) IoRR I 
120 

3.00 
31.00 

P.rcent monthly yield. 

P.rcent nominal annual 
yield, which check. with the 
required yield uaed to 
solve for the Ieue payment. 

Payment Required to Qualify As an FASB 
No. 13 Operating Lease 
The Financial Accounting Standards Board (FASB) Statem.nt' Num· 
ber 13 on lease accounting requires that before a lease can be consid· 
ered an operating lease. the present value of the minimum lease pay­
ments must be leas than 90 percent of the difference between the 
leaae<i .... t·s fair market value (cash equivalent coat to I ..... ) and any 
investment tax credit retained by the lesaor. The lessee is generally the 
party who wants the lease to be an operating lease so it will not be 
reported on his balance .heet. The I ..... must use. for purposes of the 
90% present value test, a discount rate that is the lower of: 

• The implicit rate in the lease. or 

• The lessee's incremental pretu borrowing rate. 

Calculation of the FASB implicit lease rate was developed in an earlier 
section (refer to page 45). 

Calculation of the payment required to qualify as an F ASB 13 Operat­
ing Lease. consists of three stepa: 

1. Cslculate the required FASB 13 operating I.... comparison 
base. 

2. Calculate the lease rate factor. 

3, Cslculate the monthly I .... payment. 

Enmpl.: Calculate the minimum I .... payment that will qualify .. 
an F ASB opel1ltiDg Ie ... baaed on the following asaumptions: 

Equipment coat: 
Lessor tax bracket: 
Security deposit: 

$100,000. 
40%. 
$2.000. ' 
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Residual value: 
Lease terma: 

Required pretax 
gross yield: 

Unknown. 
60 payments with two paid in 
advance. 

21%. 
, Lessor ITC (retained 
by I .... r): $10.000 (no recapture). 

A 20% NomiDal annual pretax borrowing rate will be used .. the ap­
propriate discount rate. 

Solution: 

1. Calculate the required FASB .tatement 13 operating I .... com­
pariBon base, which is 90% of the _'a fair market value re­
duced by any ITC retaiDed by the I .... r. 

$-100.000 
10,000 

S -90,000 
x .9 

Equipment coat. 
lTC. 

$ -81.000 Base for FASB operating I .... comparison. 

2. Calculate the I .... rate factor . 

Keyatrokea Di8play 

20 [ID 112+ I 1.17 Monthly pretax borrowing 
rate. 

2 [IDICFoI 2.00 Two advance payments of 
1. 

1 [ID I CFd 1.00 Monthly payment of 1. 

58[ID[ID 58.00 Number of payments of 1 
after the advance payments. 

(j)6 58.000000 Sets display to silt decimal 
placea. 

(j) I NPV I 31.l1li531 Calculates preaent value 
of payments of 1. 

111.1 0.025843 Calculates I .... rate 
factor. 
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3. Calculate the monthly lease payment by multiplying the F ASB 
13 operating lease base by the I .... rate factor. We ~ that 
you reduce the base by S10 to iuaure that the preaent value of 
the lease payments is Ieos than the base. 

($81.000 - $10) x .025643 - 2.076.826570 

that is. $2.076.83. 

Verification: You can verify the result very easily as follows: 

Keyatrok .... Ddpiay 

02 _ display to two deci-
mal plaeel. 

20 00112+ 1 1.17 Monthly pretax bonowing 
rate. 

2076.83 1 ENTER 1 m 4.153'" Calculates sum of two ad-
vance paymeDta. 

oolCFoI 4.153.. Two advance payments as 
the initial cub lIow. 

2076.83 00 1 CFj I 2,071.13 Leaae payment amount. 

58oo[ID 51.110 Number of I ..... payments 
after the two paid in 
advance. 

(DINPV I 10._.16 Calculates F ASB operat-
ing I .... comparison base. 

Th. calculated base is $10.84 leas than tb. cutoff of $81.000. 

Note that the lessor must now rely on the residual value to obtain his 
required yield The method for calculating the required residual value. 
given the lease payment amount. is explained in the section beginning 
on page 66. AIao note that the aecurity depoait and tb. initial direct 
costs were not considered in the analysis. The investment tax credit 
was not included on a pretax equivalent basis. as would be required in a 
financial analysis basis. AU of these omitted items represent important 
distinctions between the F ASB method and a financial decision making 
metbod Tbua. leoaora frequently atructure leaaes that include Iatge de­
posits in order to avoid dependence on large (and uncertain) residual 
values. 
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Amount of a Refundable Security Deposit 
Given a Predetennined Monthly Lease Pay­
ment and Residual Value. 

61 

To meet tbe operating I .... atructuring requirements of FASB 13. I .. • 
sora moat either increase residual values (purchase optiOD8, etc.) or in­
crease refundable eecurity deposita in order to maintain a given groes 
pretax yi.ld, while at the asme time keeping the Ie ... payments amalI 
.nough to meet tb. 9O'Jb rul. for an operating I .... (uplained in the 
previous section). Once the residual value and the leaae payments are 
fixed in a lease. tb. lessor muat look to the aecurity depoait .. the last 
remaining variable that can be increued to 'achieve a given yield. This 
aection describes the procedure for calculating the amount of the aecu­
rity depoait. Th. nen aection deacribea a proc:edure for calculating the 
residual value. 

There are seven 8teps required to calculate the amount of a security 
deposit that is needed to maintain the otatua .. a FASB 13 operating 
I ..... wbil. at the aame tim. maintaining the lessor'. required yield. 

1. Calculate the net outfiow of coats at the inception of the Ieue. 

2. Calculate the net reaidual value. including any ITC recapture. 

3. Calculate the present value of the lease rental payments and the 
net reaidual value using the leaaor's required yi.ld rate .. the 
discount rate. 

4. Calculate the difference between the n.t outftow of coata (step 1) 
and the preaent value of the infiowa (step 3). 

5. Calculate the present value factor for the depo&it refund. 

6. Divide the difference between the n.t outftowa (step 1) and the 
preaent value of the net inllo ... (atep 4) by the factor calculated 
in step 5 above. The quotient is the required pretax equivalent of 
the refundable aecurity depoait. 

7. Convert the gross pretu: equivalent refundable aecurity deposit 
to its after-tax equivalent by multiplying it by one minus the 
lessor's tax rate. The result represents the actual dollar amount 
of the deposit paid in cash by the I ...... 

Note: Use pretax equivalent dollar amounts wherever speci­
fied. For the calculation of pretax equivalent amounts refer to 
page 13. 
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Eumple: Calculate the amount of. refundable oecurity depoeit baaed 
on the following ....""ptiono: 

Equipment coot: 

Lessor's incremental 
tax bracket: 
Initial direct coots: 
Purcbue option: 

Lease terms: 

$100,000. 

46%. 
$2,000. 
$15,000. 
$2,500 payments for 46 months with 2 
paymeDts in advance. 

Leuor's required 
_ pretax nominal 
annual yield: 
lo_ent tax 
credit (ITC) 

ITC recapture: 

Solution: 

30%. 

$10,000 ($18,519 pretax equivalent). 
$2,000 ($3,704 pretax equivalent). 

1. Calculate the net outIIow of coots at the inception of the leaBe. 

$-100,000 
+18,519 
-2,000 

$ -83,461 

Equipment cost. 
Pretax investment tax credit. 
Initial cIiftct coots. 

Net pretax initial outftow. 

2. Calculate the net residual value including any investment tax re­
capture. The pretax _ture in t\Ua eumple is 20% of $18,519, 
that is, $3,704. 

3. 

$ +15,000 
-3,704 

$ +11,296 

Purchase option. 
Pretax ITC Recapture. 

Net pretax residual value. 

Calculate the present value of the I ...... rental payments ($2,500) 
and the net pretax I'I!8iduaI value ($11,296 from step 2) dis­
counted at the lesaor's required before-tax yield rate of 30%. 

Section 3: Structuring Pretax Lease Payments 63 

KeyRrokea DUplay 

30 lID 112+1 2.50 Monthly yield rate. 
2500 1 ENTeR! 2,500.00 Payment amount. 

20 5,000.00 Calculates the total 
amount of advance 
payments. 

IIDICFoI 5,000.00 Advance payments as the 
intial cub in1low. 

2500 lID 1 CFj 1 2,500.00 RecuJar leaBe payment. 

461ID®1 411.00 Number of leaae payments 
after the advance payments. 

o [ID@ID 0.00 Zero as the 47th payment. 

11296 [IDICFj! 11,211.00 Net residual value as the 
46th easb 110 ... 

[j]I NPV 1 711,338.2' Calculates the present 
value of the easb inftowa. 

4. Calculate the sum of the net outftow of coots in step 1 
($-83,461) and the preoent value of the inftows in step 3 
($76,338): 

$ -83,481 Initial outftows. 
+ 76,338 Present value of inftows. 

$ -7,143 Present value of net deficit. 

The deficit represents the amount to be made up from the depoeit. 
However, the amount cIoea not equal the depoeit, .inee the value of the 
deposit is the dilferenee between wbat the 1_ muat pay at the besin­
ning of the leaBe and the preoent value of the amount to be refunded at 
the end of the Ie .... Therefore, further adjuatment is neceuuy. The 
calculations for these adjustments follow. 

5. Calculate the preoent value factor for the depoeit refund. In 
words. the factor is one minus the preeent value of a payment of 
1 at the end of 46 months, using the leasor'. required yield rate 
as the discount rate. You calculate t\Ua factor by the following 
keyotrok ... 
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Keyatrok ... Dillplay 

o CLEAR I FIN I Clears the financial 
..,.paten. 

30 lID I '2+ I 2.5Il Monthly JeqUired yield. 

480 .... 00 Number of months in the 
\eaae term. 

11FVI 1.00 Value of 1 at the end of 48 
months. 

Ipvl -0.31 Cakulatee the p ..... nt 
value of 1. 

0 4 -0.3057 Seta diaplay to four deci-
mal places. 

18 UM3 Calculatee the p .... nt 
value factor for the l'Hidual 
value. 

The diBerence represents the amount paid by the lessee at the incep­
tion of the lease minus the present value of the deposit refund at the 
end of the lease. 

6. Divide the "difference" between the net outflows and the present 
value of the inflows ($7.143. from step 4) by the factor calculated 
in step 5 above. (.6943). The quotient is the Jequired pretax 
equivalent of the refundable oecurity depoeit. 

$7.143 = 10288.0599 
.6943 • 

or a pretax oecurity depoait of $10,288.06. 

7. Convert the groas pretax equivaleDt of the refundable oecurity 
depoeit to ita after-tax equivalent by multiplying it by one minus 
the lessor's tax Jate. The result represents the actual cash 
amount to be paid by the I ....... a oecurity depoait: 

$10.288.06 x (l - .46) - $5.555.55 

Verification: You can check the validity of the calculated value of the 
security depoeit by the foliowiDg procedure: 
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1. Calculate tbe Det outflow at the I .... •• inception: 

$-100.000 
+18.519 
-2,000 
+5.000 

+10.288 

$ -68.193 

EquipmeDt coat. 
Pretax in_eDt tax credit. 
Initial direct coata. 
Two advance paymenta. 
Calculated pretax oecurity depoeit. 

Net initial pretax DutBow. 

2. Calculate the Det residual value: 

Purchaae option. $ +15.000 
-3.704 

-10,288 
Pretax ITC recapture (20% of $18,519). 
Calculated pretax oecurity depoeit refund. 

$ +1.008 Net pretax residual value. 

3. Compute the I .... yield: 

Keyatro_ 

02 
Dillplay 

68193 I CHS I lID I CFo I ..... 183.00 
2500 lID @ID 2,SOO.00 
46 [IJ []D ... .00 

120 

0.00 

1.001.00 
2.5Il 

30.00 

Reoeta diaplay to two deci­
mal placeB. 

Intial caah outflow. 
Leaae payment amount. 

Number of I ..... paymonta 
after the two advance 
paymenta. 
Zero 88 the 47th payment 
amount. 
Not reaidual value. 

CaIculatee th. monthly 
yield rate. 
CaIculate8 the annual 
yield rate. which checka 
with the JeqUired rate .. -
awned in the 0_1 •. 



66 Section 3: Structuring Pretax Lease Payments 

Amount of a Residual Given a Fixed Pay­
ment, Yield, and Security Deposit 
In the preceding section the '- -""t and reeidual VIII ... ", .... 
tiIed and the security depooit .... varied tA> achieve the nquired yield. 
In this aection we will consider the ..... ",he", the '- payment and 
security cIepoait are tiIed 10 that the reeidual va1ue moo be varied tA> 
achieve the requi:red yield. The", are five &tepa nquired tA> coiculate the 
amount of a residual value needed to maintain a leaee', status u an 
F ASB 13 operating lease. 

1. Calculate the net outlI .... of c:oata at the inception of the 1 ..... 

2. Calculate the total of any investment tax credit recapture, plus 
any refund of the security cIepoait. 

3. Calculate the preoent Vlllue of the in8owa, including the remain· 
ing payment atream, along with the ITC recapture and security 
cIepoait refund from step 2. 

4. Calculate the eamingII deficit hy subtracting the preoent value of 
the inllowa (otep 3) from the net outllowo (step 1). 

5. Calculate the future value of the earninp deficit ... hich is the 
required groea residual value. 

Note: Use pretax equivalent dollar amounts -- speci­
fied. For the caIcuIaIion of pretax equivalent amounts refer to 
page 13. 

Esample: Calculate the groea residual VIII ... haoed on the following 
888UJDptions: 

Equipment coot: 

Leooor tax bracket: 
Initial direct cooto: 

Deposit: 
Residual value: 
Lease terms: 

Leooor's requi:red groea 
pretax nominal annual 
yield: 

$100,000. 
50%. 

$2,000. 
$5,000 ($10,000 pretax equivalent). 

Unkn"""". 
46 payments of $2,500 with first 
payment in adv8Dce. 

36%. 
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Investment to>: 
credit (Im: 

ITCrecapture: 

SolaliOD: 

$10,000 ($20,000 preto>: equivalent). 
$2,000 ($4,000 pretax equivalent). 

1. Calculate the net outfl .... at the inoeption of the 1 ..... 

$-100,000 
+20,000 
+10,000 
-2,000 

$ -72,000 

Equipment 008t. 
Pretax ITC. 
Pretax deposit. 
Initio! direct c:oata. 

Net pretax outflow at time ·0'. 

2. Calculate the tA>tal of any in_nt to>: credit recapture refund 
of the security depooit. 

$ -10,000 Deposit refund, pft!tax basis. 
-4,000 _ ITC recapture. 

S -14,000 Total. 

3. Calculate the preoent VIII ... of the relllllining payment _, 
including the depooit refund and ITC recapture, all discounted at 
the nquired 36% groea pretax nominal annual yield. 

Key ..... kee Di8play 

36 \]]112+ 1 3.00 Monthly nquired yield. 
2500 \]] I CFo I 2,5ClO.oo One paymeDt in advance 

entend u the initial cub 
flow. 

\]]@] 2,5ClO.oo Leue payment amount as 
the non euh flow. 

47\]]@ 47.00 Number of 1 .... payments 
after the advance payments. 

14000 I CHS I \]] @) -14,000.00 Neptive cuh flow at the 
end of the 1 .... term (from 
step 2). 

[DINPIII 11,173.'" Calculates the net preeent 
value of the cash Sows. 
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4. Calculate the eaminp deficit by adding the PNIODt valuo of the 
inIIowa Iiom otep 3 ($61,674) and the net outII..... in otep 1 
($ -72,000). 

. $ -72,000 Net iDitial outIIow. 
+61,674 Net p.-nt valuo of inIIow. 

$ -10,326 Net preoent value eamiDp deficit. 

This amount tepr8IIOnu the net p .... nt val ... of the _ laid· 
uaJ value. 

S. Calculate the future val ... of the eamiDp deficit, which becom .. 
the required laiduaL U.., the nquiIed _ pNUX yield for the 

~ .. the iDteNOt rate. 

Ke,mro- DDpIay 

[l) CLEAR 1 FIN 1 

361!J112+1 3.00 

0180 .... 00 

103261 CHS II PV I -10,321.00 

IFYI 42 ...... 3 

Clean the fin'nci,) 

,.potenI. 
RequiJed montbiy yield. 

Term of the I .... in 
montba. 
EarniDp deficit .. the 
_tvalue. 
CaIcWatoe the pNUX .... 
oidual value needed to make 
up for the eamiDp deficit 
at the inception of the 
leuo. 

V.,ri1leUiOD: you .... c:hock the validity of theae caleulatioDo by fol· 
lowing the atepe below. 

1. Calculate Det :reaiciual value. 

$ +42,670 
-4,000 

-10,000 

ReeiduaJ value caleulated above. 
I'!etalt ITC __ . 

PmaxdepMit. 

$ +28,670 Net pNUX laiduaJ value. 

2. Calculate the IRR .. the _ pNUX yield. 
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KeywUok. m.play 

69500 1 CHS II!JI CFo I .... ,500.00 

2500 I!I@ID 
4700 [ijj) 

28670 I!I@ID 
[l) IIRR I 

120 

2,500.00 
47.00 

21,170.00 
3.CIO 

31.00 

Net outflow minus the ad· 
vance payment. 

Leaae payment 1IIDOIIDt. 

Number of leuo payment. 
after the advanee. 

Net Pretu nIOidual value. 
Calcu1ateo the montbiy 
yield. 

Calcu1ateo the aomiDaI 
lUUluai yield, which _ 
with the nquiIed yield. 

Structuring a Lease Having Multiple Skipped 
Payments 
Leaeon frequently at:ruc:tuft 1_ to meet the leuoe'. clwlciDg coah 
_ requinmonto. Such leuoo often have ~ payment. during tho 
months the leuoo'. cooh Ilow io low. The HP·I2C eaIculator euily de· 
termiDeo the requirecI payment for a wide variety of IIkipped payment 
pattemo. There are five otepo to follow in IItructuriDc IIkipped payment 
leueo: 

1. Calcu1ate the net ft8iduaJ value at the end of the leuo. 

2. Calculate the preaont value of the net nooiduaJ value. 

3. Calcu1ate the net outIIow of coata at the iDcoption of tho I....,. 

4. Calculate the nquireclleuo rote factor for the llkipped payment 
cooh _ coDfiluration. 

5. Calcu\ate the monthly leuo payment. 

Note: Use pretax equivalont _ amounts __ spec;.. 
fiecl. For the __ of pretax equivalent amounts refer to 
page 13. 
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E:ump)e: Calculate the 1eue payment that will moot the foUowiDc ea· 
BWDptioDl for a akipped payment I .... : 

Equipment coot: 

lMeor talr: brecket: 
Initial direct c:oeta: 
Security deJ-it: 
Pun:haae option: 

Leaoe terma: 

lMeor'. requjred 
_ pretex nominal 
aooue1 yield: 
lo_ttu 
oedit (lTC): 

ITC recapture: 

Sol .. tion: 

$540,000. 

46%. 
$8,000. 
$13,500 ($25,000 pretex equivalent). 
10% or $64,000. 
60 month I .... with thJee payments 
in advance and okipped. payments .. 
tiatocI below: 

Time 0:3R 
Year 1: 1R as 9R 
Year 2: as 9R 
Year 3: as 9R 
Year 4: as 9R 
Yeero: as6Ras 

S - Skipped payment 
R - Regular payment 

36% (3% per month). 

$64,000 ($100,000 pretex equivaleot). 

None. 

1. Calculate the net _idual value. 

$ +04,000 Pun:iuuIe option. 
-25,000 Pntu dopoeit ",fund. 

$ +29,000 Net pretalr: residual volue. 

2. Calculate the preaent volue of the net reaid1I8l volue. 

Ddplay 

3.00 

C1eara the financial 
rqiatera. 

Required monthly yield. 
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DUplay 

-21,000.00 

IO.GO 

4,t122.211 

Residual volue. 
Number of months in the 
term of the ~. 
Calculates the p-.ot 
value of the net pretalr: re· 
sidual value. 

3. Calculate-the Det outlIow at the inceptiOD of the ~. 

$-640,000 
+100,000 
+20,000 

+4.922 

-8,000 

$-418,078 

Equipment coot. 
PntuITC. 
Pntu dopoeit. 
"'-nt value of the net pretex reaid1I8l 
value. 
Initial direct coats. 

Net pteeeDt value preta:.l outftow. 

4. Calculate the p_t value of the IIkipped payment stream. To 
eDter rqular payments (R), p_ 1 [!) @ill to enter IIkipped 
payments (8), p ..... 0 [!)@ID-alI in the c!uooolotPcal_ 
in which they occur. Diocouut this aeriee at the requiJed _ 
pretalr: diacouot rate deeipated by the Ieeoor. 

Keyatook_ DUplay 

36 [!) 112+ 1 .3.00 MODthly requiJed yield. 
3 [!)I CFo I 3.00 TbJee advaooe payments 

ofl_h. 
1 [!)@) 1.GO Firat rqular payment. 
O[!)@) O.DO FilIIt skipped payment. 
2 CID(]D 2.00 Number of okippecI 

paymeDts. 
1 CIDICFjI 1.DO Next rqular payment 

(year 1). 

9 CID(]D '.GO Number of EeBUiar 
payments. 

OCID@) O.GO Next okipped payment. 
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KeyRr:ok .. ])gplay 

30000 3.aD Number of okipped 
payments. 

loo@5) 1.aD NeEt regular paymeot 
(year 2). 

90000 '.aD Number of regular 
payments. 

ooo@fj) 0.aD NeEt okipped payment. 

30000 3.00 Number of okipped 
payments. 

loo@5) 1.aD Nut regular paymeot 
(year 3). 

90000 '.00 Number of regular 
payment&. 

ooo@5) 0.aD NeEt okipped payment.· 

30000 3.00 Number of IIdppad 
_ont&. 

loo@5) 1.aD NeEt regular payment 
(year '). 

90000 '.aD Number of regular 
payments. 

ooo@5) 0.aD NeEt akippac\ payment. 

30000 3.00 Number of akippac\ 
paymenta. 

loo@5) 1.aD NeEt regular paymeot 
(year 6). 

S ooCiliJ 1.00 Number of regular pay. 
...... ta. .neline at the end of 
year 5. 

[I]INpvl Calculates the preeent 
wi ... of the _ of regular 

payments end okipe. 

[I]S Seta dilplay to m cIec:imal 
pblceo. 

Note: ConsicIer8bIe time can be saved during the \/IIrificaliOh 
procedUre that foIowS If the information entered _ Is 18ft 
in 1he calCUlatOr legis. s. 
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5. Convert the preeent val ... of the payment -... to a I .... rate 
factor by praoing I tI.l. 

Di8play 

0 ..... 7 r- rate factor 
(rociprical of preeent value). 

6. Calculate the monthly ..... paymeot by mu1tiplyinc the net 
equipment coot by the laaee rate factor ftom otep 5. 

$0118,078 x .042997 - 17,976.09977 

or S17,976.10. 

VerilicatioD: You """ check the validity of the calculation of the 
...... payment by fonowiDc the atepe below. The procedwe below pre­
........ that the note to otep , ... followed. 

1. Calculate the net out8ow. 

$-423,000 Net outlaw before the advance payment. 
androoidual. 

+53,928 Theee advance payments of SI7,976 ...... 
+4,922 ~t wi ... of the rooidual. 

$-364,150 Net out1l_ at inception of the laaee. 

2. Calculate the IRR yield of the net out8ow and the _ of 
paymeDta: 

One method of IIIAIkinc thia calculation ia to repeat atop , above, 
inoertiDc the net out1l_ at the inception ($-364,150) in place 
of the "3" .. the initial cub flow in atop 4, and inoertiDc the 
calculated ..... payment (S17 ,976) in place of the "1'," u the 
regular payments in otep ,. 

However, if you left the information in atop 4 atored in the ma­
chine, far fewer keyatrokea will be required. The keyetroke pro­
cecIuft below .......... that the information is otill there and lim­
ply c ......... the information aInady atored in the calculator to 
the actual wI_ that _re calculated. The payment amounts 
_re entared in atop , .. 1'. and 0' •. We will replace them with 
the ca1cuIated val .... by otoring _ information (the calculated 
fiIurea) over the old information. 
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36415O! CHS I! STO I 0 -314,150.00 

17976! STO 11 17,87e.oo 

!ST013 17,171.OD 

!ST015 17,171.00 

!STo17 17,171.OD 

!STo19 17,171.00 

!SToIE) 1 17,171.OD 

11 G!J 11.00 

3.00 

120 

ReMta display to two deci· 
mal placea. 

Net c:aab outflow .. the 
initial c:aab 8ow, in place of 
the 3 otoncI pJeViouaiy. 

Fint rquIar payment in 
place of the 1 atom 
pnoviOUlly. 

Second rquIar (year 1) 
payment in place of the 1 
atom pnMoualy. 

Reaular payment for year 
2. 
Jleaular payment for year 
3. 
Jleaular payment for year 
~. 

Jleaular payment for year 
5. 
Stores the number of 
_ of c:aab 8owo (This 
is a p..-utionary step, 
aiD .. the 11 ..... moot Iitely 
in the n J:qiater already.) 

CaIc:ulatee the monthly 
yield. (This step will take 
about a minute to ca1cu. 
late. P_ be patiant, the 
propam ~ a lot of 
ca1culationa.) 
CaIc:ulatee the nomiDal 
annual yield, which c:hecka 
with the NqUiIed yield as· 
IIUIDed for the problem. 

Step-Up Lease with Fixed Initial Payments 
To meet a palticular _', c:aab &ow requiJemente, 101lI0 .. are som.· 
tim .. zequeoted to __ with low Initial paymente that m-
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....... to higher IIIIlOUDtI during the lattAlr part of the _ term. This 
type of 1_ is ca\Jed a mp-up _. FJequentiy. the __ will epocify 

that the I .... paymante muat be a certain VlIiuo durinc the the iDitiaJ 
part of the _ tAlrID. The \eoaor muat the!efoJe calculate the amount 
the mu.oining paymente muat be to acltiave a partiI:uIar _ pletu 
yield. 

Five etepo ale roquirod to calculate the atop-up _ payment amount 
noodod to meet a particular yield ~nt .. ben the initial payment 
amount is !mown: 

1. Calculate the net roaidual value. 

2. Calculate the prooont value of the net rooidual VlIiuo and the pze' 
oetabliabod _ paymente. 

3. Calculate the net outflow of coote at the inooption of the _. 
including the p_t value of the ~ _ pay_ 
monte and the net rooidual value. 

4. Calculate the _ rete factor for the unknown J'ODIoining 
payments. 

5. Calculate the remaining 1_ paymente by multiplying the _ 
rate factor (step ~) by the net out8ow (eteP 3). 

Note: Use pretax equivalent -. __ ~ 

tied. Fe.- the c:aIc:uIation 01 pretax equivalent _ .- to 
page 13. 

EDmpie: Calculate the roquirod payment for a eteP-up I .... baoM on 
the following 8II8UIDptione: 

Equipment coot: 

Looaor tu bracket: 
Initial diroct coote: 
Security cIepoeit: 

Purc:haR option: 

$100.000. 
54%. 
$1,500. 
$2,500 (~.630 pzetu equivalent). 
15% or $15.000. 
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IAaor·. requinKI _ 
pm.u nominlll 
lII1IIual yield: 

In...-nttax 
credit (lTC): 

ITC recapture: 

Solutio.: 

60 JIII)IIDODt8 in the foDowiDi initia1 -Fint 12: $1,600 eoch 
s-Ad 12: $1.760 eoch 
TbiId 12: $2,000 eoch 
r-t 22: Uulmown IIJIIOWlt (to be 
calculated). 

2 advan<e payments in the ....... 
IIJIIOWlt .. the 22 unknown payment.. 

24%. 

$10.000 ($18.519 pretax equivalent). 

None. 

1. Ca1c:uIate the net zeoidua1 value. 

$ + 15.000 PurcbaM option. 
-4.630 Pretax ~ refund. 

$ + 10.370 Net pm.u zeoidua1 value. 

2. Calculate the p ...... t value of the net zeoidual _ and PR' 
eotIbliabed _ payments. Uee :r.ero .. the payment for the 
periodo in .. hleh the unknown payment will occur. In thia 0UIIl' 

Ie that will be 23. There "'" 24 payments _aiDing. the Iut of 
~hleh will not include • _ payment, but will include the net 

reoidua1val .... 

Keymok- . OI.pJay 

2400112+ 1 2.00 &quirecI monthly yield. 

OOOICFoI O.GO Zero .. the initial ceah 
flow. 

1500OO@j) 1,500.00 Firot mown payment 
amount. 

12OO[ID 12.00 Number of monthe for the 
lint payment amount. 
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Keyatrok .. DUpJay 

1750OO@j) 1.750.00 Second known payment 
amount. 

12OO[!lj] 12.00 Number of months for the 
third payment amount. 

2OOOOO@j) 2,DOO.GO Thinlknown payment 
amount. 

12OO@ 12.00 Fourth mown payment 
_t. 

Ooo@j) O.GO Zoro for the noot of the 
monthe of the loan. ezeept 
for the 1aat. 

23oo@ 23.00 Number of months n!' 

maining (minuo the laat 
payment). 

1037Ooo@j) 1C1,37OJIO Net noidua1 value. 
ITlI NPV 1 .... 715. .. Calcu1ateo the p ..... nt 

value of the known cub 
fIowo. 

3. Calculate net outflow at time "0' inc1uding the p ..... nt value of 
the PR-eotahliahed _eats and DOt noidua1 value. 

$-100.000 
-I.soo 

+18,519 
+4.630 

+4.6.766 

Equip_t coot. 
Initial direct cooto. 
Pretax in_t taz c:nodit. 
Pretax eocurity dopooit. 
PnMnt value of the pn!-eotahliabed 
payments and zeoidual value. 

S -31.585 Net pn>eent value of P"'taz outflow. 

,. Calculate the leae rate factor for the remejning p8ymenUJ uaiug 
the numeral 1 for the unknown _ payments. Inc:lude the 
mown payments in the computation ......... (Theoe val .... are 
ool18iden!d in ot.ap 3.) 

Keyatrok.. DIopJay 

24 00 112+ 1 2.00 IIequin!d monthly yield. 
2 00 1 CFo 1 2.00 Two advanoe payments of 

1. 
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Ke,.uokee Dl8play 

O@@ID 0.00 Zero u the vah.o for the 
known payment.. 

36@[iID • .00 Number of monthe for 
which paymenta .... known. 

1@@ID 1.00 IIetIuIar aDd 1IDkDowD 
payment of 1. 

22@[iID 22.GO Number of rquIar pay-
meDIa of 1 after the two ad-
_paymenta. 

(]]I NPV I 10M Caleulateo the p_nt 
_ of the oerieo of pay-
meDta of $1. 

11IxlQ)S 0.lII3I40 CaIeuIateo the laue rate 
factor ODd _ the dieplay 

to oil: placoo. 

5. Calculale the 8IDOUIlt of the laue peymeDta by multiplyiug the 
net outBow (Illep 3) by the laue rate factor (Illep 4). 

$31,685 x .093840 - 2,963.93&100, 

that ill, • laue paymeDt of $2,963.94. 

Verifleadtm: You .... cbeck the vaJidity of the ca1c:uIatad leaae pay­
mODt by the foUowiDg procechue: 

1. Calculata the Net Outft .... at Time "0.: 

$-100,000 Equipmmt coot. 
-1,500 IDitial cIiroc:t coate. 

+ 18,619 Pretax iD_t tax credit. 
H,630 Pretax -mty cIopoait. 
+5,928 Two advoDce paymenta (2 x $2,963.95). 

$ -72,423 Net pretax iDitial outflow. 

2, Calculate the IRR yiold: 
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72423 I eHS II]) I CFo I -72,423-00 
1500 @@ID 1,500.00 

121])@ 
175O@ICFjI 

121])@ 
2OOO1])@ID 

121]) [iID 
29641])@ID 

221])@ 

OI])ICFjI 

10370@@ID 
Q)ioRRI 

120 

12-00 
1,750.00 

12-00 
2,000.00 

12-00 
2, ..... 00 

22.00 

0.00 

10,370.00 
2.00 

24.00 

Reoeta dieplay to two doci­
malp_. 

lDitial outflow. 
Firat Imown paYmaDt 
1UIIOUDt. 
Number of monthe. 

Second Imown payment 
amount. 

Number of mODtha. 
TbircI Imown payment 
amount. 
Number of monthe, 
Calculated payment 
amount. 

Number of monthe for the 
calculated payment amount, 
INa the two &<Iv....., 
payment&. 

Zero .. the aecond-to-Iaat 
peymeDt IlIDOUI1t. 

ReaiduaI value. 

Calculalea the monthly 
yield. (Tbia calculation 
takes about a miDute.) 

CalcuIaIea the nominal 
aDDuai yield, which checks 
with the required yield aa­
.umed for the eumple. 

Step-Up or Step-Down Lease With Constant 
Amount Increases or Decreases 
To meet 1_ caah flow JeqUirementa, leuon tiequently etructure 
I ..... with low initial paymeDta thet increue each month by 8 COD­

etODt amount throughout the life of the I ..... The etructuring problem 
facing the leuor ill to calculate how much the initial payment muet be, 
given that the payment will iDcreaae by a fized amount each month 
thereafter. 
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The calculation of the zequired beginning 1_ payment. given a mod 
couatant monthly increue coDliata of the foUowing five atepo: 

1. Calculate the net nIIIidual value. 

2. CaJculate the p ... nt value of the net reaidual. 

3. Calculate tile net outIlow of coota at the inception of the 1_. 

4. Calculate the I .... rate factor for a Ieaae payment that will pow 
at a conataDt amount each month. 

5. Calculate the Ieaae payment. 

Note: USe pretax equi'I1IIBnI __ 8IIlIU11S -- speci­
lied. For Ihe caIcuIatian 01 pretax equivalent 8IIlIU11S refer to 
page 13. 

ElUlIIIP\e: CaJculate the beginning 1_ payment for a Ieaae bued on 
the foUowing uaumpti0D8: 

Equipment coat: 
Looaor tu bracket: 
I:aitial cIiJect coote: 

Security depOo;t: 
Pu!clwe option: 

Leaae tel1D8: 

Looaor'. requiIed _ 
pretax nominal annual 
yiald: 
_nttu 
aodit (ITC): 

ITC ncopture: 

Solation: 

$100,000. 
46%. 

$1,500. 
$2,500 ($4,630 pretax equivalent). 

15% or $15,000. 
46 paymenta at the end of each 
month, with paymenta increaaing by 
1% of tha amount of the firat pay. 
ment each month. (Note: This is not 
an increue of 1% per month 
compoundod.) 

$10,000 ($18,519 pretax equivalent). 
20% or $2,000 ($3,704 pretu 
equivalent). 

1. CaJculate the net reaidual val .... 
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$ 15,000 
-4,630 
-3,704 

$ +6,666 

Purcluue option. _ cIopoeit refund. 

_ ITC Rec:ap_ (20% of 18,519). 

Net IIIIiduaL 

2. CaJcu1ate the _t value of net IIIIiduaL 

Keyarokea 

ill CLEAR i FIN 1 
6666 i CHS 1 ffi) 
480 
2. [iJi 12+ 1 
ipvl 

........ 00 
411.00 
2.110 
2.57 .... 

Clean finaneie l reg:iatera. 

Net reaidual val .... 
Number of months. 

Monthly required yiald. 

CaJculatea the p_t 
value of the reaiduaL 

3. CaJculate the net outIlow at time ·0", including the p_nt 
value of the net reaiduaL 

$-100,000 
-1,500 

+18,519 
+4,630 
+2,577 

$ -75,774 

Equipment coat. 
I:aitial diJect coat. 
_ in_nt tu eredit. 

- eecurity dopoait. 
Preeent value of the net reaidual value. 

Net outIlow. 

4. CaJculate the I .... rate factor for a Ieaae payment growing at 
one percent of the initial payment each month. The mod 
monthly increue must be npreeeed as a percentage of the un­
Imown atarting payment. 

Keywtrokea DmpJay 

ill CLEAR 1 FIN 1 
mlENOI 
24 [iJ 1,2+' 
1 ENTER 1100 

.01 

2.110 
0.112 

D.o1 

Cl ..... Iinancial regiaters 
and aeta END mode. 

Required monthly yield. 

Required monthly yield in 
dec:imal form. 
Percent increaIe in tint 
payment in decimal form 
(Dot in parcent form). 
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Key.troJuoe Dl8play 

Divides IIIICI tabo the re-m!"sl 0.50 
cipIOcoI of the quotient. 

ISTOIO 0.50 Sto ... the above NIIUlt 
temporuily. 

1 1_ Helinn;ng payment of 1. 
c.Ieulateo and ato ... the m!PMTI 1.50 
IIIijuated payment for the 
~factor. 

48 0! ENT£R I ... - 810 ... and enters the 
number of ~ payments. 

!RCi.IO@ -24.00 c.IeuIateo and ato_ the 
IIIijuated future value for the ICHSI[W 
~factor. 

lliI!CHS I 31.73 c.IeuIateo the PNIOIlt 
valuo of the IIIijuated pay-
mont and future valuo. 

!1Is1CD6 0.Q27224 c.IcuIateo the ~ rate 
factor. (Seta diJplay to 6 
docimal JJI--) 

eulate the .... OUIlt of the ~ paymont by multiplyinc the 
5. ~ out8ow (step 3) by the ~ foetor (step 4). 

$75.714 x .027224 - 2.062.871376 

or $2.062.87. t. The in-
t' the atartinc monthly paymon 

The $2.062.87 IImOUD IS th. Th .... the payment at 
creaae will be 1%. or $20.63 :r :be $2.062.87 + $20.63 _ 
the end of the second moll the fourth will be 
$2.083.50. the third will

The
' ::u.$;=~ will be $3.032.48. that 

$2.124.76. and so forth., 
is. $2.062.87 + (47 x 20.63). 

Structuring Variable Term or Variable Resid-

ual Leases . -,-,~--t1y that 
bo . coate .... so .......... -

When a leaaor"~ ~~ there """":.- beaic _yo tIWo can ~n: reimbursement 18 ~ ....... _ are 

I 
I 

1 
'I 

1 

I 

i 
f 
I 

f 
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• Vary the monthly ~ payment in an .... ount equa) to the coat 
u..:..-. 

• Lengthen the noncancellable term of the Ieue to campen .... the 
1eaaor. 

• 111_ the amount of the J>UI'ChaM option or _teed reaidual 
in the lease. 

This section doocribea the prococIure for inenoainc the amount nf the 
purcl!aae option or naiduaI value ... ""U u for IeIJltbeniDg the term of 
the leue in order to nc:over additional c:oata. 111 either ..... the 1eue 
payment amount ataya the same, 

Note: Use pretax equivalent -.. amounts __ speci­

fied. For !he calculation of pretax eqUvaIent amounts .- 11> 
~13, 

Ezample: Baaed on the foUowiJIg IIIIIIWDptio .... c:aIeuIate separately. 
both of the followiuc: 

• The additional naiduaI valuo and 

• The additional number nf periods that are neceaoary to cover the 
ezpectecl additional c:oata. 

A..umptiou: 

u-terma: 

Leaaor·. zequired _ 

PJetax nominal ..... uaI 
yield: 

Additional intereat coate 
incuned by the leaaor 
to be paaaed on to the 
1_: 

Solution: 

48 payments of $2.376 with two pay_ 
menta in advance. 

24%. 

26th throutrh 36th month an addi­
tional $76 per month. 

37th throutrh 48th month an addi­
tional $126 per month. 

There will be two anawera, one for an iDcreued residual value and 8 

aecond for an increued number of 1eue payments. Both will leave the 
lease payment amount UDchanpd. 
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1. Calculate the p,-"t va1uo of the coot ~ diocowrted at 
the leoaor'. nquiIecI yield Jate, 24%. Discount the coot ~ 
to the date the first coot iD<:riIuo occurred, the betPnnjnr of the 
25th month in this ..... 

Keywtrokee 

(j)2 ~ cliaplay to two cIoci-
malp*--

241D112+1 2.00 Requirecl mollthly yie1d. 

o IDICFoI UO Zero as the iDitial cull 
8ow. 

751D@ID 75.00 Fint coot __ . 

121D1ID 12.00 Number of JDOIlths for the 
firstcoot_. 

1251D@ID 125.00 
8ocoDd coot _ 

12IDrID 12.00 Number of months for the 
IOCOIId coot __ . 

(j) 1 NPVI 1,1135.47 Cak:ulateI the VIIi ... of the 
.. rieo of coot iDcreueo at 
beginning of the 25th 
month. 

2. Calculate the future va1uo at the terminatiOIl of the leue of the 
p_ val ... amount ca10uIated in step 1 above ($1,836.47). U .. 
the louor'. nquind yield rate .. the opp_iation rate in this 
computation. 

Ke)'1Itro-

(j) CLEAR I FIN I 
I])IE""I 
241])112+ I 
18351 CHS II PV I 

24 Gil 

2.00 
-1,1135.00 

CI .... financial rqiatera 
and _ END mode. 

Requireclmontbiy yield 

PIeNnt value of the --Number of months in the 
leue term. 

! , 
! 
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DUpiay 

2,151.41 Calculates the additional 
noiduaI _ noedod if the 

iDcNuod COlts were to be 
i6C0Vem:l eoiely by an in­
creaae in the residual 
value without incIeuiDg the 
term of the leue. 

3. Calculate the remoiDiDg number of payment. IIIiDr the future 
value deficiency calculated in step 2 above. 

Keyatro_ 

(j) ClEAR I FIN I 

241D1.2+ I 
23761.-1 

2951 1 CHS II PV I 
Gil 

DUrpiay 

2.00 
2,$71.00 

-2,151.00 
2.00 

Cl .... the Iinanc:ial 
rqiatera. 
Required.monthiy yield. 

Rerular leue payment 
amount. 
Value of the incJeuea. 
Calculates the additional 
number of petiodo needed if 
the mcrlu!. in coeta were 
to be recovered solely by 
lengthening the term of . 
the leue, the Iut of whicb 
is not • full paymeDt. 
Amount of the portial 
payment due at the ond of 
the ....,ncI, and Iut addi­
tional period 



Section 4 

After-Tax Lease 
Payment Structuring 

Determining Gross After-Tax Yield Lease 
Payment 
In IItnIctUrinIl 1_ on a _ yield buia, Ieoaora DequeDtly DeocI to 
know wbat _ paymeDt is neecIed to achieve a particular after-tax 
nominal yield. The IllivaDtep of atruct:uriDg __ on lID after-tax ba­

Ilia ill that oil ACRS tax aaviDp and the timiDB of - benefita are 
conaidered in addition to the other variabIaa in pmu aoaIyoia. 

The aolution plOOOClme aet out bolow ill a coIcuIator pIOOOCIme. Fonow­
in( this aolutiOD, a ca1cu\ator p!Op1llD aolutiOD ill PrMOllted. They re­
mit in the ....... _ if the _ptioua obout the Dumbora in an 
_IicatioD are the aame. The calculator plOOOClme preoented bare em­
pbaaizeo the atep-by-otep 8IUIIyoia. The _ pIOOOCIme -­
thia analytoia and .... the many calculatioua automatically. You may 
wiIh to Ieam the plOOOClme by the calculator method tint, tboD try the 
p!Op1llDmeIhocI. 

To calculate a _ paymant that moetB a particular nquiJed -
after-tax DOmina1 monthly yiald you mWlt. pelform five etepo: 

1. Calculate the prMOllt wIue of the ACRS tax IhieIcI, UBing .. a 
diac:ouDt rate a quarterly elfective intereet rate that ill equivalent 
to the nquiJed DOminal mODtbly yield. 

2. Calculate the _Dt value of the Det reoidual after: 

• Tueo 
• ITCrecapture 

• Depooit refund 

3. CaIc:uIate the net out6ow or _ at the inoeption of the -
after cIedw:tiDg both the p .... nt value of the ACRS to bonefito 
and the net reoidual value. .. 
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4. Calculate the 1 .... mto factor. 

5. Calculate the _ payment. 

Nole: Use the after-tax equiYaIant doIars __ specified. 
For the _ of after-tax eqivalenl amounts refer 10 _ 
12. 

E:umple: CaIcuIare the payment that will achieve a noquirecI DOminal 
mODtbly yield of 1.5% baaad aD the following ..-mptiona: 

Equipment coot: 
IMaor tax bncket: 
lnitialdiftct_: 
Refundable -..my 
depoait: 

LoaM term&: 

Pun:baae option: 

IMaor'. noquirecI 
mODthly yield: 

In_Dt tax 
c:ndit (1TC): 

ITC nocapture: 

ACRS pzoperty clue: 

Solatio,,: 

1100,000 

46% 

$2,778 ($1,500 after-tax equivalent). 

$2,500 

48 montho with 2 advance pa_to. 
116,000 wbich can be esen:iaad wbon 
the _ book wIue ill $21,000 at the 
end or the 48th month of thei-. 

1.5% 

$10,000 

$2,000 in the 48th IDODth. 
5 year, __ Jao. 1, .... ndar year 
corporation. 

1. Calculate the preoent value of the Aceelemtod Coot Recowry 
Syotem tax benefit diIc:oomted at a quarterly rate equivalent to 
the monthly required yield. For the method or caIcuIatiDc the 
quarterly equivalent diacount rate to the monthly noquirecI yield. 
_ pap 19. For the method or calculating the p .... nt value of 
~ ACRS tax benefit ... _ 25. The calculationa apec:i/ic to 
thia eumple are p .... nted below . 
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a. The quarterly equivaIont diooount rate is equal to the 
monthly nominal rate raioed to the 3n1 power after being 
converted to a decimal equiValent plus the Dumeral one. 

Keyatrokeo 

04 

1.51 ENTER I 

l~lm 

181000 

1.5000 

1.0150 

1.D457 

Seta the display to four 
decim.ol placea. 

Monthly nominal percent· 
.... rate. 
Caleulates one plua the 
nominal monthly rate and 
con_ NaUlt to a deci· 
maI_n. 
Previouo NaUlt raiIoed to 
the third power. 

Caleulates the dective 
quarterly peroentap rate 
that is equivalent to a 
1.5% nominal monthly rate. 

b. Scbedule the quarterly ACRS cleduc:tiona .. the decim.ol 
equivalent of the annual ACRS pen:en ..... divided by four. 
Scbedule only for the term of the I .... , 48 months in this 
eumple. . 

For the o_le only the finlt four years of the table on ""'" 
27 will be ....t ABo, the equipment is pun:bued at the be· 
ginning of the year, 10 the first year ACRS benefit will be 
divided by four. 

V .. , ACRS~.I· 

1 15% 
2 22% 
3 21% 
4 21% 
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v- a.. ..... ACRS% QuIllbNtW 
~ 

1 1 15% .0375 
2 .0375 
3 .0375 
4 .0375 

2 5 22% .0550 
6 .0550 
7 .0550 
8 .0550 

3 9 21% .0525 
10 .0525 
11 .0525 
12 .0525 

4 13 21% .0525 
14 .0525 
15 .0525 
16 .0525 

c. Caleulate the preoent value of the ACRS cIeduc:tions dis. 
counted at the effective quarterly rate. 

Keystrokes Display 

04 Seta display to four deci· 
mal places. 

4.5678[]) 4.5878 Quarterly effective rate. 
OlIDlcFoI 0.0000 IDitial cash flow of zero . 
. 0375 lID I CFj I 0.0375 F\rBt year quarterly equiv· 

alent to ACRS from step 2. 
4 lID lID 4.0000 Number of quarters. 
.0550 lID I CFjI 0.0550 Second year quarterly 

equivalent to ACRS from 
step 2. 

4 lID lID 4.0000 Number of quarters . 
. 0525 lID I CFj I 0.0525 Third and fourth year 

quarterly equivalenta to 
ACRS from step 2. 
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DUp1ay 

I.DOOO 

0.5407 

Number of quarten I'or 
the tbird and fourth yean 
combiDed 
CaIcuIateo the p_t 
value of the quarterly equiv­
alenta to ACRS. 

d Multiply the equipment COlt by the p_nt vlllue factor cIII­
culated above and by the tu rate. not .. a pen:ent. 

'100.000 x .6407 x .46 - $24,872.20 

This amount _ta tho p_t vlllue of the ACRS tu 
llhield benelit. 

2. Calculate the plMent vlllue of the net neidual vlllue after-tu 
and _ ITC __ and dopoeit ... fund 

... Tn benefit on nfund 

$ +21.000 Book value at the end of four yean. 
-15.000 PurehoR option. 

S 6.000 Lou on aele. 
x .46 To. rate. 

$ +2.760 Till< benefit on I .... on aIIIe. 

b. Net reeicIuaL 

$ +15.000 
+2.760 
-2,600 
-2.000 

S +13,260 

PurehoR option. 
Tn bena6t on '- on aIIIe. 
Refundeble oecurity dopoeit. 
ITC __ . 

Net zaidual vllue. 

c. Preoent value of the net "";cIuaL 
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Keyetrok .. 

III 2 

III CLEAR I FIN I 
1.5 [D 

DUplay 

1.50 

.... 00 

-13.2tO.00 
....... 14 

Reeeta dieplay to 2 deci­
mal placee. 

Clean financial registera. 

Nominal required 
montbiy yield 

Number of months in 
leaae term. 
Net zaidual vlllue . 
Calculatea the p .... nt 
vlllUe of the zeaidual vlllue. 

3. Calculate the net outllow at time "0". including both the preeent 
value of the ACRS iu. benefits and the net residual value. 

$-100.000 
-1,500 
+2,500 

+10.000 

Equipment COlt. 
Initial dinct coots _-tu. 
Security depooit. 
Inveetment tu credit. 

+6,489 Praent value of the net reaidual value. 
+24,870 P ....... t vlllue of the ACRS Benefila. 

$ -57.641 Net pneent value after-tu outlIow. 

4. Calculate the I .... rate fector. 

KeYRrokes Display 

III CLEAR I FIN I 
48 I ENTER I .... 00 

21sTOIOGGJ 46.00 

1.5 [D 1.50 

1 I CHS II PMT I -1.00 

lliJ 33.00 

Clean financial registers. 

Number of months in 
lease term. 
Number of 1 .... 
payments.. 

Nominal required 
monthly yield. 
Payment amount of l. 
Clllculatea present value 
paymenta of 1 per period. 
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l"slm6 

Diapiay 

35.01 

0.021525 

Total p_t value in­
cluding advance payments. 
Calculates the ..... mte 
factor and dioplaya to lis 
decimal places. 

S. Calculate the after-tax 1_ payment. 

$57,641 x .028525 - $1,644.209525 

that is $1,644.21, before-tax, 

$1,644.21 

(1 - .46) 

... $:=1,::;644:.:;.2:;:1::.. 
- - $3,044.83 

.54 

as the after-tax ..... payment. 

Program for After-Tax Yield Lease Payments 
The following HP-12C propam calculates the before-tax I.- payment 
required to achieve a Jiven _ after-tax yield. The aolution bere is 
the aame aa the previous procedure. The following _I .. are usad in 
the ea1cuIation: 

• Total number of lease payments 

• Number of .dvaDce payments 

• Equipment coat 

• Initial direct c:oata 

• Investment tax eredi.t 

• Investment tax credit recapture 

• Purchase option/residual value 

• Ending book value 

• Security deposit 

• Lessor's tax bracket 

• Present value of the ACRS tax benefits (oee note below) 
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Note: The pr-.t value of 1he ACRS tax benefit is deter­
_ by a ~ _ Ihat Is demooiSbdted in the 

example an pages 25 through 28. "eceoose the next .xampIe 
uses the same Infonna1Ion as that an page 87, use 1he _ 
of the _ ACRS pr-.t value _ (page 90) insteaa 
of ,...,..,oIeting ~ her&. 

This program is a valuable tool when usad to atructure a 1_ payment 
on an after-"", baais aince the .... r can vary any of the twelve 1Itn1ctur­
inc variablea to _ bow aanaitive the ..... payment is to cbauae. For 
eumple, a leaaa -.cturecI in the Iaot quuter of a Iiscal year will have 
a lower payment than ODe -.cturecI in the fint quarter of the Iiscal 
year. This is because of the bieber preaant val ... of the ACRS tax bene­
fits ( ..... lerated dapraciation tax abield), which is causad by _iving 
IS to 20 percent of an aaaat'. coat dapnciation for one quarter mtber 
than apreading it out over four quartera. Mey ..... compani .. are 
able to lower their required ..... payments at the end of their Iiscal 
year and IItill maintain a Jiven _-tax yield. 

KEYSTROKES DISPlAY KEYSTROKES DISPlAY 

III I "IA I !RCt.IElO _410 

III CLEAR I"'OM I 00- ~ 15- 2S 

1RCt.16 01- •• !RCt.16 11- •• 
!ROLI7 02- .7 El 17- .., 
@~ 03- 4334 !ROLI8 11- •• 
@IGTOI12 04-43,3312 IRa-IS 11- .5 

G 115- 30 El »- .., 
IROLIElO _41 0 G 21- 30 

~ 07- 25 [fi] 22- 15 

ICHSI 08- 11 !cuel 23- 35 

IROLI6 08- •• I_I 24- 14 

El 11- .., ~ 25- 13 

@IGTo118 11-43,3311 !SToIO 2t- 440 

Gill 12- 34 1 27- 1 

G 13- 30 !RCLIElO 21-<1541 0 
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KEYSTROKES DISPlAY KEYSTROKES 

00 21- a I_I 

B lIO- III ICI%I 

lReLI3 31- 45 3 llil 
0 32- 20 ~ 
rng;] 2 33- 45 2 IRCLI1 

m 34- 40 G 

'RCLI9 35- 45 • ISTOIGO 

B 31- III IRCLI0 

rng;] 4 37- 454 IRCLI1 

B 31- III G 

rng;] 8 311- 451 0 

B ..... 40 [i!§J 0 

~GO 41_40 0 1 

IRCLI0 42- 4511 'RCLI80 

'RC1.11 411- 45 1 [!) 

B 44- III G 
0 45- 11 G 

1 411- 1 III I.,", I 

ICHSI u- ,. 

REGISTERS 
n: Number of i: NominII PV:'-

Payments YooIc! 

FV:.- flo: Used R,: # Mtr!IaJ 
Peyrnellts 

R,: IlinIct Coo1 R.:/TC R.:/TC~. 

R,:Ending _ R.: Secur1Iy R,,: PV ACRS 
V_ 00p00iI 

DISPlAY 
411- 14 

411- :15 

30- 15 

51- 13 

112- 45 1 

53- 40 

_,00 

55- 4511 

55- 451 

ST- 40 

55- 11 

l1li- 450 

10- 1 

"_41 0 

82- iI 
13- III 

M- 10 

PMT:.-

R,: Equipment 
Coo1 

R,,: Pur. Opt. or 
_.VII. 

R.o= T ex Rate 
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Procedure: 

1. Key in the p"-. 
2. Key in the nominal monthly _ after-tax yield ( .. a peICOnt­

ap), then plMl [j). 

3. Key in the total number of Ieoae paymente (including any ad­
vance paymente), then """'" (i!). 

. 4. Key in the number of advance paymente, then _ I SlO 11. 

5. Key in the equipment coot, then p .... I STO I 2. 

6. Key in any initial direct coeta (com:mioaiona, Iepl _, etc.) .. a 
dollar amount, then pNOll I SlOI 3. 

7. Key in the in_nt tax cnodit (dollar amount), then p .... 
ISTOI4. 

8. Key in any inveetD!ent tax c:rodit ncaptme (dollar amount), 
then p .... I SlOI 5. 

9. Key in the NBidual vol ... or pure ..... option (dollar amount), 
then p .... 1 SlO 16. 

10. Determine the equipment'. book volue at the end of the Ieoae 
term. Book vo1ue ill the equipment', coot, 1_ any ACRS (accel­
emted ciepn,ciation) deductioDB prevjoualy taken. Key in the dol­
lar book vol ... , then p_ I STO 17. 

11. Key in the refundable oocurity dopooit (key in zero if there ill 
none), then PreoaISTOI8. 

12. Key in the p_nt vol ... of the ACRS tax benefitH (eee oompota. 
tion below), then p .... I STO I 9. This vol". ill a aeparate eaIcuIa. 
tion and the procedure for thiII emmple is explained on _ 87. 

13. Key in the leoaor'. incremental tax rate (aB a _tap), then 
preBB I STO I [) O. 

14. P .... I RIS I for the ealculation of the _ before-tax I .... 
payment. 

Example 1: U .. the p"- above to calculate the before-tax Ieoae 
payment that will reault in an after-tax nominal monthly yield to the 
leoaor of 1.5% (that is, 18% annually) bued on the foUowing 00B0mp_ 

tiona: (They are the aome aB for the e:rample on _ 87.) 
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Equipment <OIIt: 

IMeor tax bracket: 
Initio! _ cooto: 

Security dopooit: 

RemaiDiDg book value 
at end of loue: 

$100,000 
(6% 
$2,7'18 
$2,500 

$21,000 

Leue tenDII: 

Pu!cbue option: 

48 payments with 2 payments made 
in advance, 48 month loue t8nD. 

$15,000 
IMeor'. required _ 
nominaJ monthly 
after-tax yield: 
Invaotmenttax 
Cftdit (lTC): 

ITCrecoptuJe: 

$10,000 
$2,000 

PIeoent velue of ACRS 
tax benefit (calcu1ated in 
the example on _ 90): $24,872 

Solation: 

Keyatrokee DWplay 

[1)2 

1.5m 1.50 

480 41.00 

21STol1 2.GO 

100000 I STO 12 100,000.00 

27781STOI3 2,711.00 

10000 I STO 14 10,000.00 

2OOO1SToiS 2,000.00 

15000 I STO 16 15,000.00 

21000 I STO I 7 21,000.00 

2500 I STO 18 2,500.00 

24872 I STO 19 24,172.00 

_ diapioy to 2 cIeci-
molp_. 
NomiDal monthly yield. 
Number of payments in 
the leaae tmn. 
Number of advance 
payments. 
Equipment coot. 
PJetu: iDitio! _ coote. 

lTC. 
lTC __ · 

Pu!cbaae option. 
Remaining book value. 

Security depOOt. 

Preaent velue of the 
ACRS tax benefit (calcu-
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... .00 
3,044.78 

ioted in the PnMOUS ,"",­
hon, p. 89). 

Tn rate as a peJ'Q!lnt. 
Calcu\otes the befo,.,..tax 
loue payment """""""f to 
achieve a 1.5% monthly 
after-tax yield. 

E:umple 2: Conaicler the IIIUIIO example .. above with one exception. 
The difference ia thot the equipment ia not pwchaaed in the firot quar­
ter of the leuor'. tax you, it ia pwchaaed iD the ....,nd quarter. Tbia 
will in<naoe the ACRS tax benefit in the firot DiDo monthe of the 
loue, becauee the full amount of the firot you ACRS dodi1ction can be 
talten DO motter wben during the tax year the equipment ia purcha8ed. 
The treatment of the time of the pun:bue in the calcu\otion of the 
preoent velue of the ACRS tu: benefit ia ezp\aiDed iD cIet8il in _n 
2 on _ 26. In thot ezplanation an eumple ia solved, and the Iinal 
anawer is a preaent value of $30.286. The eumple is the one required 
for the·80lution to the example he .... We will UBe that number to solve 
this example. You .... encourapd to look bock at thot portion of the 
handbook if you have any questiOD8. 

Solation: 

30286 I STO I 9 

DUplay 

3,044.78 

30,211,00 

2,751.78 

PJeoumeo thet the infor­
motion &om the pnovious 
eumple ia etill ~ in 
the HP-l2C. 
New p_t veloo of the 
ACRS tax benefit. 
Calculates the now befo",­
tax leaae payment """""""f 
to oclUeve a 1.5% monthly 
after-tax yield. 

The It!8Uit of moving the purcha&e of the equipment to the oecond 
quarter of the tax you (and betIizming the leaae at thot time) cbangeo 
the nquired \eaoe payment by $286 ($3,044.78 - $2,758.78). 



Sec:tion 5 

Lease Versus Buy Analysis 

PotentiaJ I...... .... frequently confronted with the decioion of 
wbether to leaae or to buy equipment or buildinp. The principal tool 
uaed to make auch a dociIion is a comparison of the total after-tal< 
preoent value of I_in( coots to the total after-tal< pnoont value of the 
coet of purchasing the equipment. For this comparison to be elrective, 
all of the pertinent c:oot& uaociated with the leaae or pun:iIaM mUBt be 
identified and conaidend. Since ao many facton olfect the leaae -
buy dociIion, it is not pmctical to carry out this analysis uaing a c:a1cu­
lator propam. Inataad. we have developod a method of analysis hued 
on worubeeta and manual keystroke proc:eduJM. This _roach pro­
vides a llnible pronechue that can handle a variety of probie_ a for­
mat that clearly de6nea the re1ationobipo among the information, and a 
clear audit trail for cbecking the analyais. 

Defining the Costs 
The following two tables list fourteen 1eaaing c:oot& and thi!teen buying 
coots whicb are frequently encountered. Tbeae lista contain the mini­
mum number of c:oot& which cou1d olfect the decision. If you encounter 
other coots, you ohould ... k the ""rviceo of a qualiJied """"""tant to 
help determine how thOlle other coeta will olfect the end reoult of your 
analysis. The columna labeled "Tu: Factor" and .pv Method" are oz­
plained following the tohlea. Note that we have ........ ed that the pur­
cbaae option involves jneteUDHlDt loan fin.nciDs to make the purchaae. 

ApflllCibie lAMIng Costa 
Tu py-
F_ 

1. Advance L.ease Payments 1-1 N/A 
2. R~ Security DepositS N/A N/A 
3. Origination Of Senrice Fees 1-1 N/A 
4. RemUW>g L.ease Rental 

PI! ot Annuity (END) Payments 1-1 
5. Sales Of Use Tax 1-1 PI! ot Annuity (BEG) 
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Appllc III LeaIng Costa Tu py-F_ 

6. t..1ainIanance 1-1 PI! ot Annuity (BEG) 
7. Exoass Use Fees 1-1 PI! of Annuity (END) 
8.M--... 1-1 PI! of Annuity (END) 
9. Purchase Option Plus Sales 

Tax - N/A PI! of One 
10. Removal & SIippng Costs 1-1 PI! of One 
I 1. ResIdual Guarantee 

DeIIciancy 1-1 PI! of One 
12. Inwsblidht Tax Cndt Pas&-

ll1rou!;l N/A PI! of One 
13. Return 01 Security Depcsit N/A PI! of One 
14. ACRS Tax SI1IeId t PI! of Annuity (END) 

Apple Ibll BuyIng Coe\a Tu py-
FIICIDr 

1. Down Payrrwtt N/A N/A 
2. ~ Bank Balance N/A N/A 
3. 0riginaIIan Of Senrice Fees 1-1 MIA 
4. Sales Of Use Tax 1-1 N/A 
5. klSl"lIlO_ Payment Amount MIA PI! of Annuity (END) 
6. MU1IIInance 1-1 PI! of Annuity (END) 
7. MiscaIaneous 1-1 PI! 01 Annuity (END) 
8. Spare Parts and Additional 
F_ 1-1 PI! of Annuity (END) 

9._'_Tax~ N/A PI! 01 One 
10. Retum 01 Compensating 

Balance N/A PI! 01 One 
11. ACRS Tax SIoiekI t Formula 
12. _ Tax SIoiekI t Formula 
13. Tax Adjusted Salvage V_ N/A Formula 

The column labeled "Tax Factor" lista the fector needed to convert cer­
tain coots to an after-tal< buia. Certain itema .... tal< deductible and 
mwot be converted to an after-tal< buia by multiplying them by one 
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minus the tax rate. Other items are not deductible-sucb 88 :refundable 
oecurity depo&i_and no acijustment is _. Tho eymbol t _ 
the tu rate in decimaI form (not .. 8 _t) and NtA """"","not 
_licable". 

Tho column labeled "PV Method" ton. whether tho coot in each row 
will _t tho p_t value of a aingle futuJe coot (PV of one) or of 
8 aeries of c:oata (PV of annuity). Tho wcmI "BEG" or "END" in paron­
theees indicates beginning or end of period payment mode. 

Becauae of tho many dilfezent variabIoe and payment aeries being con­
&ideJOd in this anaIy&ia you may wish to _ tho disc:uo&ion about 
converting quarterly or annual interoat _ to equivalent monthly in­
__ (page 19). (Spocial nc:ognition will be given to inte"",t rate 
convoreion in the fonowing __ .) 

One Iiu:tor that is not coneidon!d is recapture of the inveatment tu 
credit. This is becauae tho full life of tho _ is being IUIIIlyoed. If your 
application teqUinoa I ... than full lifo anaIyeie, an additional line to 
include tho preaent val .... of tho in_ent tax credit recapture ",ould 
be helpful in tho WOlkah_. 

In general, you .hould .- tho incmnental, after-tax, .... ;pted-avorage 
coat of capital .. tho discount rate in determining tho p ..... nt value of 
tho _licablo leaao _. 

The Worksheet Procedure 
Tho individual atepe of tho anaIyeie are for tho moat part incorporated 
into tho body of tho workaheete. However, aovoraI of tho _ require 
more compIoe calculatinna. Theao c:alculatiODO are detailed in the fol­
lowing eumple. Tho layout of each worksheet is ehown below. 

CoItIO ..... W __ 

AM I Itlil uaIng COllI: - Tax " TaIII - - ca.t 

1. AdvIn:e laIse _ 

Pa)"61tS $ x 14 x 1 = S 
2. _ Sec>rity 

Deposit S x 1 x 1 - S 
3. Origination 01 Senrioe F-. S x 14 x 1 = S 
4. Remanng laIse _ 

Paymellts S x 14 x PVA (E)- S 
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ColI til L-. ~ /COIICInIMCf} 

.ppl:ltlil L8eIIng COItI ""-'I Tax " - -. 5. SIlos or \Joe Tax $ x 14 x PVA (8)-
6. Main ...... S x 14 x PVA(8)-
7. ExaIss \Joe F-. S x 14 x PVA (E)-
8. MisceIaoWGoS S x 14 x PVA (E)-
9. f'IItI.- Option Plus SIlos 

Tax $ x 1 x PVl -
10. RtrnovaI end ShIppi1g 

Costs S x 14 x PVl -
11._~ 

Ile&m:y S x 14 xPV1 -
12. fTC Pees tIIrIxql S x 1 xPV1 -13. _ 01 SocuiIy llopooit S x 1 x PVl -
14. ACAS Tax SIioId S x t x PVA (E) -

TOIIII ~ V_ 01 ... Coat 10 laIse 

CoellO Buy w __ 

1\1111 I til Burtng Costs - Tax " - -1. Down PIIymorIt S x 14 x 1 -2. CGi ... salin9 Brok 
BoIonce S x 1 x 1 -3. Origination or _ Fees $ x 14 x 1 -

4. SIlos or \Joe Tax S x 14 x 1 -
5. ~ - i.it PIIymorIt - $ x 1 x PVA(E)-
6. Mai ....... S x 14 x PVA (E)-
7._ S x 14 x PVA (E)-
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TaIII 
ColI 

S 
S 
$ 
S 

$ 

$ 

S 
S 
$ 
$ 

$ 

TaIII 
ca.t 

S 

$ 
S 

$ 
$ 
$ 
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COlI .. BuyWoi ........ '~ 

Alii II IIuyIng eo. - T .. PV TOIII 
F ..... ....... COlI 

8. S!Jn P1I1s & AdIIIIonII 
F_ $ x 1-1 x PVA IE) - $ 

9. lnNsb,alt TIX QICIt $ x 1 x PV1 - $ 
10. ReIIm of Coo'ipII_1II 

BiIIInce $ x 1 x PV1 - $ 
11. ACAS Tax 51**! FORMIJI.A - $ 
12. _ Tax 51**! FORMUlA - $ 
13. Tax Adjusted SIMige 

Va FORMULA - $ 

TOIIII _ V ... of tho Cost .. Buy $ 

An Example of Lease Versus Buy Analysis 
The followiDc example will help you to uncleratand how this lID8I""is 
works and ala<> provide the cIolailed calcu1atioDS for the more complex 
calc:ulatiODB required for certain c:oota. 

DefIning the Problem 

c- to lAue. Equipment with a retail ...... price of $100,000 am be 
Ieued over ~ monthe at '2,682 per month with one I .... payment 
paid in advance. In addition there is a '200 oervice fee. The equipment 
can be purchued at the end of the Ieue by 0Dlciaing a purch.ue 0p­

tion for $15,000 plus ...... tu at 5%. The resular 1_ paymenta are 
ala<> .ubject to a 5% aa1aa taL A refunclable oecurity cIepoeit of $2,500 is 
required by the Ieuor. It is anticipated that the equip ...... t willlut one 
year beyond the leaoe, at .. hich time it will be worthleaa. The Ieuor 
will paaa through the '10,000 ITC which is expected to be con_ to 
cub aavings within three IDOnthe. The potentialleuee'. llDDual mcre­
mental, _r·tax, ,..;pted-a_ c:oot of capital is 1.4% per month (a 
nominal annual rate of 16.8%) and he is in a 46% tu bracket. Mainte· 
nance, coeting $200 per month, will be paid in addition to the leaoe 
payment. E ...... use _ of $500 are eapec:ted to be paid at the end of 
each year. 
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c- to Bay. If purcl>ued, the equipment will be purchued by a 
'20,000 down payment eomhined with a loan for $80,000 financed over 
~ montha at a 19% intereat rate with monthly paymenta of '2,392. 
SaIeo tu of 5% of c:oot is paid in.advance on the equipment. The 
equipment will laat 5 yean, at which time it will be worthl_. The 
owner will cIopnciate the equipment over 6 yean, uaiuc the ACRS 
method. The _ nquiree a $3,000 co_naating _ halance, wag 
with oervice f_ of $500. Maintenance is expected to c:oot $250 per 
month, pI ... annual opare parta coata will be '1,000 at the end of each 
year. 

Solation. Each line of each wor ....... t will be developed below uaiuc 
the line numbera as step numbera in the oolation procedure. There are 
two thinp you .hould keep in mind throughout the llD8lyoia: 

• Be aware of .. hether the payment .. rice being lID8Iyzed has pay. 
menta macIo at the END or at the BEGining of each period. 

• Be aware of the period involved in each payment aeries-monthly. 
quarterly, annually, or .ingle payment. 

Converllllll Monthly I ........ fIIIte to EquIvalent QUllnerIy or 
AnIMB fIIIte 

Step 7 of the Coot to Leaae Worbhoet, and Stopa 8, 12, and 13 of the 
Coot to Buy Worlr:oheet nquire calculation of the preoent value of non· 
monthly payment oeriee. Since the month is the hasic time period of 
the anaIyaia, it is neceauy to diacoUDt thoee .. rice at 8 rate that is 
equivalent to a monthly diacoUDt rate. The procedure for this ealcu1a· 
tion io e"PlaiDed on _ 19. Below are the procedureo for calcu1atiag 
the quarterly rate and the annual rate equivalent to the l.4% monthly 
weichted'averap, after·tu c:oot of capital that is aaaumed for the e.­
ample above. 

Eq.pvelent quarterly rate: 

Keyat ...... Di8p1ay 

CiJ4 

1 I EKTER I 1.0000 

1.4008 1.0140 

Seta display to four deci· 
mal pIacea. 

One plaa the monthly in· 
terest rate. converted to 8 

cIocimaI fraction. 
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18 1000 

Diaplay 

1.1MZt1 RaiI08 the previous reoult 
to the thUd power. 
CaIeuIateo the quarterly 
rate equivalent to the 
monthly rate of 1.''' .. 

The 4.2591" rate will be ueed in Btepo 12 and 13 of the Coot to Buy 
Worbheet, whore the equivalent quarterly rate ia nquirod. 

Equivalent OIlIluaJ rate: 

Keycrobo Dillplay 

1 1 ENTER I 
1.4000 

121Z] 

18 1000 

1.0140 

1.11" 

11.1551 

One plus the monthly in­
_ rate, eoDVUted to a 

doc:imaJ &action. 
RaiI08 the previous reoult 
to tbe 12th power. 
CalcuJatea the AIlIluaJ rate 
equivalent to the monthly 
rate of 1.'''. 

The 18.1559 " fiIure will be ueed in otep 7 of the Coot to Leue 
Worksheet and otep 8 of the Coot to Buy Worksheet ",here the equiv_ 
alent AIlDuaJ rate ia nquirod. 

CompIeIIng the Coat III a... .. WOIkeMet 

1. The advance Jeue payment of $2,682 is fully tu docIuctible and 
muat be multiplied by one min ... the tu rate. No preaent voJue 
factor ia nquired oiDCe tbia _ 0CC\I!Il at the ~n of 
the Jeaoe. The entry for Jine 1 will look like tbiB: 

1. Advance Paymento $2,682 x (l - .(6) x 1 - $1,448 

2. The refundable oecurity depoeit of $2,500 ia not tu deductible eo 
it is not multiplied by a till: factor. It is an inception coat and 
does not require furtber caJcuJation. The entry for line 2 will be: 

2. Security Depooit $2,500 x 1 x 1 - $2,500 

3. The $200 orisiJlation aerviee fee is tu deductible and must be 
multiplied by one minue the tu rate to convert it to an after-till: 
equivalent. Line 3 will be: 
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3. Orqpnation F_ $200 x (l - .(6) x 1 - $108 

4. The", are 4,7 remaining Jeaoe paymente of $2,682 each. The 
preaent _ of tbia aeries of 47 paymente muat be _ted .. 
the preaent value of an IlIlIl1Iity in ....... (paymente at the and 
of each period). W. will calculate a _nt vaJue (v<:Ior ",JW:h 
can be inaerted in the workaboet eo a muJtiplier. 

Keymobo Diaplay 

1.4[i) 
IpvI 

-1.0000 
47.0000 

1AOOO 
34.2175 

CJouo linanciBJ Nliatera. 
Seta payment mode to 
END and _ display to 
four decim • I, 

Payment &IIlOUIlt of 1. 

Number of remaining 
payment&. 

Monthly interaet rate. 
Preaent value factor for 
the remaining payment&. 

TbiB factor ia entered aJOIl( with the other infomaation in Jine 4: 

4. Remaining Paymente $2,682 x (1 - .(6) x 34.2675 -
$49,629 

5. A oaI .. till: of 5" of each Jeue payment ia nquired to be paid. 
ThUll, the preaent _ of an AIlDuity in advance mWlt be oom­
putecJ (oal .. till: on one advance payment). U .. the 001 BEG I 
kayotroke in tbia 1IIep. The oaIeo tu on one payment ia: 

.05 x 2,682 - $134. 

The p_nt val .... factor for tho oaJeo tu is: 

Keymobo Dillplay 

ill CLEAR 1 FIN I Clean fipenciet reciaten 
oolaeol and _ payment mode to 

BEGIN. 
1ICHSII....,.I -1.0000 Payment IUIlOWlt of 1. 
U[i) 1AOOO Monthly in_ rate. 
48GiJ 41.0000 Number of months. 
IpvI 35.2175 Preaent value foetor. 
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Lin. 5 then becomes: 

5. Sa1es Tn $134 x (1 - .46) x 35.2675 - $2,552 

6. The montbly _to ......... coot mWlt be a.ijuoted for the 5% 
ooIee taL In addition, mainto....... cbarpe ""l UIUIIlly paid 
alllllg with JeBUIar 1eaR payment., thue ODe mainte ....... chup 
hu been paid in ........... We will handle the _t value fac. 
tor for the maiDtelUlDCIe coet 88 a aeries of payments paid at the 
besinninB of 0Kh period, uoiDg the lID I BEG I fuDction. The total 
maintonance charse-includiuc oaI .. tu-is: 

200 + (200 x .05) - S210 

The p_t value factor is calculated eo foU"",,: 

K~keo Dl8pJay 

CD ClEAR I FIN I Clears 1inanc:iaJ regiat.em 
lID I BEG I and _ payment mode to 

BEGIN. 
11CHSIIPMTI -1-0000 Payment IIIIlOUDt of 1. 
1.4[J 1AOOO Montbly intozeat rato. 
600 10.0000 Number of montba in the 

full 61. of Hat. 
Ipvl 4O.WTT CalcuIatea the praent 

value factor for 
maint.eD.anee. 

Line 6 will be: 

6. Maintenance S210 x (1 - .46) x 40.9777 - $4,647 

7. _ .... f ... for uoiDg the equipment beyond a ~ed 
muimum are to be paid at the end of each year. Theoe ito .... 
moat be diBcounted after·to annually in armors. Since it ie an 
annual oeri .. ~f payments to be analyzed on • monthly huia, "" 
moat _ the equivalent annual intoreat rate of 18.1559% (_ 
pace 101.) to calcuIato the _nt value factor. 

~k_ 

CD ClEAR I FIN I 
lID I END I 

Clears financial rqiateno 
and lOts payment mode to 
END. 

KeY8trOk .. 

1 ICHSIIPMTI 
40 
18.1559 [J 
(ffi 
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Dl8pJay 

-1.ooao 
4.0000 
11.1551 

2.111. 

Annual payment of 1. 

Number of yoano in 1eaR. 

Annual in_ rate. 
PnMnt value factor for 
the ez_ uae fee. 

With tbie preoent value _, line 7 is: 

7. Ex ..... U .. F... $500 x (1 - .46) x 2.6819 - $724 

8. The DDecell8De0U8 coat line in the worksheet is uaed for other 
feee that fn!quently alfoct leaaintJ .... h as continpnt rentala, ac· 
counting coots, iDaurance, p~ taaea, etc. There are noDO in 
tbie _Ie, 10 .. ro ie entered onto line 8 of the Coot to lAue 
Workabeet: 

8. Miec:eIlaneous $0 - $0 

9. The preaent value of the purchase OPtion plus oaI .. _ moat be 
calculated without adjuatment for -.. aince the purchaae of 
equipment is DOt tax docIuctib1e. (H~, th. IUboequent de­
preciation on the _ is tax deductible.) W. am discount the 
purcloaae option plus ooIee tu for 48 montba at the monthly rato 
of 1.4%, or for 4 yoano at the annual equivalent rato of 18.1559%. 
Either method -.lte in the eame anewer. In the nen keystroke 
oerieo the 46-month period is uoed. 

The purchue option plus oaIee tax ie: 

15,000 + (15,000 x .05) - S15,750 

The preaent value factor is calcu1atsd eo follows: 

KeY8trOkeo 

CD CLEAR I FIN I 
llCHS IIliJ 
480 
1.4 [J 
(ffi 

-1.0000 -1AOOO 
0.5131 

Clears financial rqiateno. 

Future value of 1. 

Number of mGntba. 
Montbly intozeat rate. 
Praaent value factor for 
the purehaae option pi ... 
ooIee taL 
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LiDe 9 then takeo the form: 

9. Pun:bue Option $16.760 x 1 x 0.6131 - $8.081 

10. In the event that the )IUIChue option is not eulCiaod, the 1_ 
wouJd pay Ibipping end NIIIOY8I CGetI which must be tu 
acljuoted by the factor (1-t). Tho p ... nt vaJue factor calc:uJated 
in step 9 above is uood end the _ is entend onto line 10 of 
the Workahoet. Tho option is _ in the example. therefore 
zero ia entered: 

10. Removal Coots $0 - $0 

11. Some 1_ (cIoood end) nquin the ~ to return the _t to 
the Jeoeor end pay any doficieDcy below a otatecI miaimum l1li. 
Yap vaJue upon the oubooquont oaIvaRina" of tho equipment by 
the Jeoeor. Such noiduaJ __ doJiciency _ be tu 
adjuoted by the factor (1-t). Tho _t vaJue factor &om etop 9 
is aJoo .- here. Tho _Ie is not a cJ-.I ond _ end a 
zero ill entered onto line 11 of the Worbboot: 

11. Rooidual Delicie.ncy $0 - $0 

12. Since the Jeoeor bu oIoeted to _·tIuouch the in_t tu 
crocIit to the ~. the ~ will ban the benefit of a tu laV' 

iDg. TIUo UDOWlt is not tu adjuoted .moe it ..... be oll'oet cIoJJar 
for cIoJJar opinot a tax liability. Frequently however. the ~ 
mWlt wait ooveraJ monthe until hill nut qwut.erIy tu depooit iB 
due to IICtuaIJy _ the cah benolit. W. _ therefore cal· 
c:uJate the p_ vaJue factor of the ITC for the number of 
monthe the benefit iB delayed. 

Keyo&rokea Dl8pJay 

!II CLEAR I FIN I C1ean the finenM,' 1'8IiB. 
IIJI END I ton end _ payment modo 

to END. 
11FVI 1.ooao Futme vaJue of 1. 

30 3JIOIIO 3 monthe. 
1.40 1AOOO Monthly _ rate. 

Ipvl -oJ15111 PrMent vaJue factor of 
ITC. 
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The amount calc:uJated ill a ..... ipt to the I ...... thus a negative 
number in the Cost to Leaae Worksheet: 

12. ITC P .... through $10.000 x 1 x -0.9591 - $-9.591 

13. The refundable oecurity depooit is usually returned to the I ..... 
on the last day of the leoae. TIUo item requUes no tu adjuat. 
ment. but ita preoont value must be calc:uJated. The prettent 
value factor i. the same as that calc:uJated in step 9 (0.5131). 
The return of the oecurity depooit ill a cah receipt to the _. 
thus a negative number in the Cost to Lease Worksheet: 

13. Sec. Deposit Return $2.600 x 1 x -0.5131 - $-1,283 

14. Since the .... t will be valued at zero at the end of the 5th year. 
a t8lt deduction equal to the purchase option price. plus oaleo 
tu, will be available to the _. TIUo t8lt deduc:tion will 
produce a tu benefit equal to the option price multiplied by the 
tax rate. t. not (1-t). TIUo calculation will be for the period of 60 
months as a BiDcle payment. 

Keyatrok ... n;.play 

[i) ClEAR !IlID Clears the finaacia) 

1 [flJ 
600 
1.40 
ffi) 

regioterB. 

1.0000 Futuze value of 1. 

\I0.OlIOO Number of monthe. 
1._ Monthly inte"'" rate. 

-0.4342 Preaont vaJue factor for 
the tu benefit. 

The tax. benefit is a receipt to the leaee. thus B negative number 
in the Coat to Lease Worlotheet: 

14. ACRS Tu Shield $15.760 x .~ x -0.4342 - $-3.1~ 

Thill completes the individual entri .. for the Coat to Lease Workaheet. 
The 6naI step is to Bum all of the values to caJc:uJate the preaont value 
coot to I..... TIUo Bum iB shown on the fi1Jed out worJraheet thnt 
follows. 
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Cost to Leese, Worksheet 

Appll I bill LNIIng eo.ta - Tax PV TOIl! - - Coot 

1. AdvInce Payments $ 2,682 x .54 x 1 = $ 1,448 
2. Searity Deposit $ 2,500 x 1 x 1 - $ 2,500 
3. Senrice Fees $ 200 x .54 x 1 = $ 108 
4. RemainiIg Payments $ 2,682 x .54 x 34.2675 = 549,629 
5. SIlos or Use Tax $ 134 x .54 x 35.2625- $ 2,552 
6. Mai1tenonce $ 200 x .54 x 40.9777- $ 4,647 
7. Excess Use Fees $ 500 x .54 x 2.6819 - $ 724 
8. MisceIanoaus $ Ox 1-1 x PVa = $ 0 
9._0pti0n $15.750 x 1 x 0.5131 - $ 8,081 

10. Removal Costs $ Ox 1-1 x PVl = $ 0 
11. R_ Oeficiency $ Ox 1-1 x PVl - $ 0 
12. ITC f'assthrcII91 $10,000 x 1 x -0.9591 - $-9,591 
13. SeaI". Oep. ReIum $ 2.500 x 1 x -0.5131 - $-1,283 
14. ACRS Tax SIieId $15,750 x .46 x -0.4342= $-3,146 

Total _ Value of !he Cost to Lease $55,669 

Completing the Coat to Buy Worlceheet 

1. Down payments are not tax deductible and require DO present 
value adjustment. Should the equipment uoer desire 10 pay cash 
in lieu of a loan, thea the Iotal cash price would become the 
down payment with respect 10 the worksheet format. Line 1 is 
entered 88 follows: 

1. Down Payment $20,000 x 1 x 1 -$20,000 

2. Compenaating bank balances rep ..... nt DOn-tax deductible funds 
requiied 10 be placed with a bank during the full term of an in­
.taUment loan. No preoent value adjustment is required aince 
the compenaating balance is placed with the bank at the incep­
tinn of the I ..... Line 2 is entered ao foUowo: 

2. Compenaoting Balance $3,000 x 1 x 1 = $3,000 

3. Line 3 of the Coot 10 Buy Worbheet is treated the &ame .. UD­

der a leaoe: 
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3. Service F... $500 x (1 - .46) x 1 - $270 

4. Sales or uae tax is usually computed as a perc:entace of the 
equipment'. coot, is paid at the inception of the leaoe, and is 
fully tax deductible. 

The aoleo tax is calculated ao foU""",: 

$100,000 x .05 = $5,000 

The result is entered on line 4 of the worksheet as follows: 

4. Sal .. Tu $5,000 x (1 - .46) x 1 - $2,700 

5. The p ..... nt value of the remaining inotaUment paymento of 
$2,392 per montb ill calculated ao an ordirwy annuity without 
adjustment for taxes. The to: deductible interest component of 
each payment is treated as a deduction from purchasing coats in 
otep 13 below. 

Keyotrokea 

ill CLEAR I FIN' 
[ID I END , 

llcHS\lPMT' 
480 
urn 
Ib'J 

Line 5 will be: 

Diapiay 

-1.0000 
48.0000 
1.4000 
34.7i1oe 

Clean financial regiataen 
and oeto payment mode to 
END. 
Payment amount of 1. 
Number of months. 

Monthly intereot rate. 

Present value factor for 
loan paymento. 

5. Remaining paymento $2,392 x 1 x 34.7806 - $83,195 

6. Maintenance is treated the same 88 under the leue alternative, 
except that there would probably be no advanc:epaymento and 
consequently no maintenance would be paid in advance. 

Keyotrokeo 

ill CLEAR , FIN' 

lICHS'IPMT' 

DUpJay 

-1.0000 
Clearo financial regi.otero. 

Payment amount of 1. 
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Keystrokes 

80m 
uOJ 
[!YJ 

DiapJay 

eo.oooo 
1'-
40.411. 

Line 6 is then entered 81 follows: 

Number of months. 
Monthly interest rate. 
I'noent value factor for 
maintenance COBt8. 

6. Maintenance $250 x (1 - .46) x 40.4119 - $5,456 

7. Miscellaneous COBt8 are treated in the aame lDIlDDer as in 8 
1_: 

7. Miscellaneous $0 - $0 

8. When an equipment OWDer must provide his own maintenance. 
88 contrasted with a full aervice 1eaae where maintenance is in­
cluded, he WIWIily incurs additional coota for opere parte and ad­
ditional faciliti... Tbeee coota must be tax IlI\iuoted and the 
p ...... t value of the oeries of coota must be coJculated .. an ordi­
nary annuity. The calculation in this eumpie will be on an an­
nual basis uaiug the equivalent annual in_ rate of 18.1559%. 

Keyatrok ... DUpJay 

[D CLEAR I FIN I Cleara the financial 
JeCiaters. 

11cHSIIPMTI -1.0000 Payment amount of 1. 

50 5.0000 Number of years. 

18.1559 OJ 1'.15S11 Equivalent annual inter-
est rate. 

[!YJ 3.1112 PI080Ilt value factor for 
opere parte coot. 

Line 8 will be: 

8. Spare parte $1,000 x (l - 46) x 3.1162 ~ $1,683 
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9. The Investment Tu: Ctedit is _ted the oame .. under the 
leasing alternative. The p ...... t value factor for the ITC is 
-0.9591: . 

9. ITC $10,000 x 1 x -0.9591 - $-9,591 

'10. Return of the co_tin« baJance is _ted the oame os the 
return of ... security depooit under the Jeuing option (no tax ad­
justment is required). The eaJcuJatioD is on an annual louis 
uaiug the 48 month period in a monthly onIIiyoia. The proc:edure 
for eaJcuJatin« the preeent value factor is detailed in step 9 of 
the Coot to Leue Worksheet (_ 107). 

Keyotrokee Di8pJay 

[D ClEAR I FIN I Cl .... the financial 
JeCiateI8. 

lIE] 
48m 
1.4 OJ 
Ipvl 

1.0000 
48.0000 
1._ 

-0.5131 

Future value of $1. 

Number of periode. 
Monthly interest rate. 
Preeent value factor for 
the compe_ting balance. 

The return of the compensating balance is a receipt. which will 
be 8 negative number on the Cost to Buy Worksheet. The iDfor­
mation is entered in the worksheet as follows: 

10. Return of Compenasting Bal. $3,000 x 1 x -0.5131 ~ 
$-1,539 

II. The depreciation tax .hield is eaJcuJated by multiplying the 
equipment purebaaer'. to rate by the applicable quarterly 
ACRS tax deduction percentage .. in the fonowing toble. The 
present value of theBe bene1ito ore then eaJcuJated using a quar­
terly equivalent diacount rate of 4.2591 % (eaJcuJated on _ 
103). 
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YHf AIInI.-I ". au.n.rty " Decklell .. 

1 15% 3.75% 3.750 
2 22% 5.50% 5.500 
3 21% 5.25% 5.250 
4 21% 5.25% 5.250 
5 21% 5.25% 5.250 

• These ACRS peI,*nliigeS 818 subject to change 
in 1985 and 1986 and thellI8flei. AIso.1he_. 
teny pel cen....... available dIMing 1he first year 
might be higher. depending upon which ~ 
1he asset was acquired. 

Keyatrok ... DUplay 

[j] CLEAR IFIN I CieaJo financial '"8iatera. 
[j]2 Sets diaplay to 2 decimabo. 
4.2591 m 4.28 Equivalent qwuterly in· 

terest rate. 
OmlCFoI 0.00 Zero 88 the initial cash 

flow. 
3750 m I CFj I 3,750.00 Fint year qwuterly 

deduction. 
4 mlID 4.00 Number of qwutera. 
5500 m I CFj I 5.soo.oo Second year qwuterly 

deduction. 
4 mlID 4.00 Number of qwutera. 
5250 [ID I CFj I 5,250.00 Quarterly deduction 

amount for the third, fourth 
and fifth years. 

12 [ID lID 12.00 Number of quarters in the 
Iaat three years. 

[j] I NPV I 15,081.42 Calculates the preeent 
value of the ACRS tax 
deductions. 

46~ICHSI -2I,M2.05 Calculates the p...ent 
value of the ACRS tax 
benefits. 
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The ACRS tax benefits are ...... ipta, which will appear as nega. 
tive numbers on the Coot to Buy Worbbeet. .Enter $-29,942 
onto IiDe 11 of the Coot to Buy Worbbeet. 

12. The intereot tax llhield benefita of the .in_ incIudod in eoch 
loan iIuItalIment payment is determined lint by c:alcuIati:nc the 
amount of intereot paid each qwuter on the loan. Refer to pap 
14 for an npianation of loan amortW!tion in older to determine 
the qwuterly intereot deductio .... Onee ~ have been calcu­
lated, then tbeir p.-at va1ue mWlt be cIoterminod using the 
equivalent quarterly diacount rate. The table below _ 
the in_ amounla calculated from the following amortization 
procedure. 

~ScI1ld'" 

YHf Que .... 

1 1 
2 
3 
4 

2 5 
6 
7 
8 

3 9 
10 
11 
12 

4 13 
14 
15 
16 

Calculate the NPV of this oeriee: 

Keyatro_ 

4.2591 m 
o [[)ICFoI 

DUoplay 

4.28 
0.00 

---~ 
3.746.27 
3.580.75 
3.407.27 
3.225.40 

3.034.n 
2.834.92 
2.625.44 
2.405.85 

2.175.66 
1.834.36 
1.681.42 
1.416.27 

1.138.34 
846.98 
541.56 
221.41 

Quarterly in_ rate. 

Zero .. the initial cub 
ftow. 
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Kel/8&lOk_ DMpJay 

3746[!]@i) 3.741.GO Fint quarterly inten>et. 
3581 [!]@i) 3,5I1.GO Second quarterly inten>at. 

3407 [!]@Ej) 3,407.GO And eo forth ... 
3225 [!]@i) 3.00 
3035 [!]@i) 3,D3500 
2835[!]@i) 2,13500 

2625IID@i) z.t2S00 
2406 [!]@Ej) ~.GO 

2176 [!]@Ej) 2,171J1O 
1934 [!]@Ej) 1,134.GO 
1681 [!] I CFi! ',"'.GO 
1416 [!] I CFi! 1,41'.00 
1138IIDICFi! 1,138.00 
647 lID I CFj I 147.GO 
542 [!] I CFj I 542.00 

2211ID1CFiI 221.GO 
[DINPVI 27,20S.S5 Present value of the inter· 

est paym.nt&. 
46 [EJICHSI -12,514.55 Preeent value of the tu 

benefit from the intereat 
payments. 

The tax benefits from the interest payments are receipts, thus 
the present value of the tax benefit is entered as a negative num­
ber on the Cost to Buy Worksheet. Recall that the present value 
of the .nlin! payment oeriea on the loan w .. calculated and en­
tered on lin. 5 of the worksheet. Enter $-12,515 onto lin. 12 of 
the Coot to Buy Worksheet. 

13. In th. event the lease is a cloeed ... nd I .... (no purcluuoe option 
availabl.), then it must be l188WDed that the equipment is aold 
under the purcluuoe alternative on th. same day the lease .nds; 
otherwise, a valid compariaon cannot be made. Basic:aUy, the 881-
vap value would be the anticipated reaidual proceeds of th ... -
.. t, 1_ any tu .. due on the sal •• lese any ITC recaPture. If the 
proceeds are I ... than th. remaining book value, then a tu 
benelit would be created wbic:h must be added to the 881V11/1e 
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proc:eeda. The tu adjusted salvap value should be discounted 
for the number of months in the lease term using the monthly 
rate of interest. 

For the .umple, the I .... is not a clooed-end I ..... Therefore, 
enter zero on line 13 of the Coot to Buy Worksheet. 

All of the calculations for the individual .ntri .. on the Coet to Buy 
Worksheet are DOW complete aod can be summed. The fiual 8D8wer for 
the cost to buy is !liven on the completed worksheet below: 

AIIiI II. au,tng c.. - Tax Py TaIII 
F .... FIICtIIr ColI 

1. Down Payment $20,0lI0 x 1 x 1 - $ 20,000 
2. CoI,.,.._og BIll. $ 3,0lI0 x 1 x 1 -$ 3,000 
3. SeMce".. S 500 x .54 x 1 -$ 270 
4. Sales or Use Tax $ 5,000 x .54 x 1 -$ 2,700 
5. --.g Plymsll1S $ 2,392 x 1 x 34.7806 - $ 83,195 
6. Mail, .... "'" $ 250 x .M x 40.4119 - $ 5,456 
7. ~IIIWS $ Ox 1-1 x PYa =$ 0 
8. SpnPans $ 1,0lI0 x .54 x 3.1162 - $ 1,683 
9. ITC $10,0lI0 x 1 x -0.9591 - $ -9,591 

10. _of 
Ccmpei_og BIll. $ 3,000 x 1 x -0.5131 = $ -1.539 

11. Dop_tiOit Tax Shield FORMULA - $-29,942 
12. '"-' Tax Shield FORMULA = $-12,515 
13. Tax Adjus1IId Salvage v_ FORMULA -$ 0 

TOI8I PreBIt V_ oI1he Cos! to BIIy $ 62,717 

Conclusion 

The analysis we have just completed shows that the present value coat 
of leasing is $55,669 and the comparable cost of buyiDg is $62,717 . 
Thus, we conclude that buying would cost $7,048 more than leasing, 
that is $62,717-$55,669. Based on this analysis then, leaaing is the 
more attractive altemative. 
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