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Introduction

The HP-92 APPLICATIONS HANDBOOK has been designed to supplement

the HP-92 OWNER’S HANDBOOK by providing a collection of key applica-

tions in the areas of real estate, investment analysis, savings and leasing,

statistics, and securities. Step by step keystroke procedures and examples for

over 50 problem types are explained. These procedures may be altered and

combined to provide solutions to many more problems.

Whether you are a real estate professional, a securities analyst, or are involved

in any field of investment analysis, you will find the HP-92 and this book

invaluable for reducing your calculation time and effort in analyzing transac-

tions. No longer are cumbersome financial tables and texts needed—the HP-92

allows you to merely press the appropriate keys and obtain your answer in

seconds. In addition, the flexibility and power of the HP-92 will enable you to

expand your capabilities to analyze complicated investment alternatives.

To help you in using this Handbook, and in finding the keystroke procedure

applicable to your particular problem, the Table of Contents is organized by

general topic areas. Each procedure in that topic area is then sub-catagorized

and listed individually. For example, if you wish to find the yield to the lender

on a wrap-around mortgage, just refer to Wrap-Around Mortgages under

Financial Analysis in the REAL ESTATE AND INVESTMENT ANALYSIS

section. Or, if you wish to fit a set of data to an appropriate curve, you will

find three methods located under Curve Fitting in the STATISTICS section.

The range of applications of the HP-92 is quite large and has not been fully

explored. However, we hope that this Handbook will cover the most important

recurring situations that confront you.

 

NOTE

Unless otherwise specified, the keystroke solutions in this book are

evaluated with the Print Mode switch in the MAN (manual) position. If

NORM (normal) is used, calculated results may be printed on the tape by

pressing N.
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SIMPLE MORTGAGES

ANNUAL PERCENTAGE RATE CALCULATIONS WITH FEES

Borrowers are sometimes charged fees in connection with the issuance of a

mortgage, which effectively raises the interest rate. The actual amount received

by the borrower (PV) is reduced, while the periodic payments remain the same.

Given the life or term of the mortgage, the interest rate, the mortgage amount,

and the basis of the fee charge (how the fee is calculated), the true Annual

Percentage Rate may be calculated. Information is entered as follows:

1) Set the Payment Mode switch to END and press (SN

2) Calculate and enter the periodic payment amount of the loan.

a) Key in the total number of payment periods; press @.

b) Key in the periodic interest rate; press @l

¢) Key in the mortgage amount; press @J.*

d) To obtain the periodic payment amount press il .*

3) Calculate and key in the actual net amount dispersed.*.

a) If fees are stated as a percentage of the mortgage amount (points),

recall the mortgage amount (W@);keyin the fee (percentage)rate;
press 3@&.

b) If fees are stated as a flat charge, recall the mortgage amount (8

@&); key in the fee amount (flat charge); press @ @Y.

c) If fees are stated as a percentage of the mortgage amount plus a flat

charge, recall the mortgage amount (EEW@ED); key in the fee (per-

centage) rate, press (%]- B key in the fee amount (flat charge);press

8&.

4) Press [ to obtain the percentage rate per compounding period.

5) To obtain the annual nominal percentage rate, key in the number of periods

per year, and press B3.

Example 1:

A borroweris charged 2 pointsfor the issuance of his mortgage. If the mortgage

amount is $50,000 for 30 years, and the interest rate is 9% per year, with

monthly payments, what annual percentage rate is the borrower paying? (1

point is equal to 1% of the mortgage amount.)

* Positive for cash received: negative tor cash paid out.
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Keystrokes: Outputs:

BEGIN _END
NOTE BOND

30 §8(2x) 360.00

9 B8 (23) > 0.75

50000 -50000.00
Y1 > 402.31 

2 8@

0

128

-49000.00

 

v 0.77

v 9.23

Example 2:

Using the same information as given in Example 1,

mortgage fee is $150 instead of a percentage.

 

 

 

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

30 £8(G2x) 360.00

90 > 0.75

50000 50000.00
N > -402.31

 

150 @@

0

49850.00

v 0.75

12689 —» 9.03 

Example 3:

Again using the information given in Example 1,

mortgage fee is stated as 2 points plus $150?

Months (into n)

% monthly interest rate
(into 1)

Loan amount (into PV)

Monthly payment
(calculated)

Actual amount paid out
by lender (into PV)

% monthly interest rate
(calculated)

Annual percentage rate

calculate the APR if the

Months (into n)

% monthly interest rate
(into 1)

Loan amount (into PV)

Monthly payment
(calculated)

Effective mortgage
amount

Monthly interest rate
(calculated)

Annual percentage rate

what 1s the APR if the
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Keystrokes: Outputs:

BEGIN END
NOTE BOND

30 88 (12x] 360.00 Months (into n)

9 8 (23) > 0.75 % monthly interest rate
(into 1)

50000 50000.00 Loan amount (into PV)

M > -402.31 Monthly payment 

(calculated)

@: B8

 

 

150 @G 48850.00 Effective mortgage
amount

o > 0.77 Monthly interest rate
(calculated)

Eno 9.26 Annual percentage rate

 

PRICE OF AMORTGAGETRADED AT A DISCOUNT/PREMIUM

Mortgages may be bought and/or sold at prices lower (discounted) or higher

(at a premium) than the remaining balance of the loan at the time of purchase.

Given the amount of the mortgage, the periodic payment, the timing and

amount of the balloon or prepayment, and the desired yield rate, the price of the

mortgage may be found. It should be noted that the balloon payment amount

(if it exists) occurs coincident with, and does not include, the last periodic

payment amount.

Information is entered as follows:

1) Set the Payment Mode switch to END and press (SN

2) Key in the total number of periods until the balloon payment or prepayment

occurs; press @.

3) Key in the desired periodic interest rate (yield) and press @.

4) Key in the periodic payment amount; press (il .*

5) Key in the balloon payment amount and press @.*

6) Press to obtain the purchase price of the mortgage.

Example 1:

A lender wants to induce the borrower to prepay a low interest rate loan. The

interest rate is 5% with 6 years (72 payments) remaining of $137.17 and a

* Positive for cash received; negative for cash paid out.
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balloon payment at the end of the sixth year of $2000. If the lenderis willing

to discount the future payments at 7%2%, how much would the borrower need

to prepay the note?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

72@ 7.5 825 137.17

2000 -9210.48 Amount necessary to

prepay note

 

Example 2:

A 9%2% mortgage with 28 years remaining may be acquired which has a

remaining balance of $49,350. Determine the price to pay for this mortgage if

the desired annual yield is 12%. (Since the payment amount is not given, it

must be calculated.)

    

Keystrokes: Outputs:

BEGIN END
NOTE BOND

28 E(2x) 336.00 Months (into n)
9.5 0.79 % monthly interest rate

(into 1)

49350 420.40 Monthly paymentto be
received

12 B3G9 1.00 Desired % monthly in-
terest rate (into 1)

> -40555.50 Purchase price to achieve 

the desired yield
(calculated)

YIELD OF A MORTGAGE TRADED
AT A DISCOUNT/PREMIUM

The annual yield of a mortgage bought at a discount or premium may be

calculated, given the original mortgage amount, interest rate, and periodic

payment, as well as the number of payment periods per year, the price paid
for the mortgage, and the balloon payment amount (if it exists).

Information is entered as follows:

1) Set the Payment Mode switch to END and press .
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2) Key in the total number of periods until the balloon payment occurs and

press @.

3) Key in the periodic payment amount and press (il .*

4) Key in the purchase price of the mortgage; press @ .+

5) Key in the balloon payment amount and press @3.*

6) Press @ to obtain the yield per period.

7) Key in the number of periods per year and press to obtain the nominal

annual yield.

Example 1:

Find the annual yield of a 7%, 21 year mortgage prepaid in full at the end of

the 12" year, if the mortgage amount is $100,000, the purchase price is
$86,000, and equal monthly payments of $758.47 are received. The remaining

balance at the end of the 12" year is $60,647.67.

 

Keystrokes: Outputs:

BEGIN _END
NOTE BOND

12 862X > 144.00 Balloon payment occurs

at end of 144" month

(into n)

758.47 Monthly payment receiv-
ed (into PMT)

-86000.00 Amount loaned (into PV)

0.77 Percent monthly yield
(calculated)

9.23 Percent annual yield

758.47

 

86000

60647.67 G

  

v

PRESENT VALUE OF A MORTGAGE WITH BALLOON
PAYMENT ONE PERIOD AFTER LAST PAYMENT

Sometimes the balloon payment is due and payable one period after the last

periodic payment in the contract maturity. If this is encountered, the present

value (or purchase price) of the mortgage loan may be calculated as follows:

1) Set the Payment Mode switch to END and press (SHEN.

2) Key in the total number of payment periods until the balloon payment

occurs; press @.

* Positive for cash received; negative for cash paid out.
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3) Key in the periodic interest rate; press .

4) Key in the periodic payment amount; press @3 *

5) Key in the balloon amount, less the periodic payment amount, and press

&-
6) Press to obtain the present value of the mortgage.

Example 1:

A 20-year $60,000 mortgage loan with a balloon payment of $23,507.58 has

monthly payments of $483.20. The balloon paymentis to be made one month

after the last monthly payment. What is the present worth or market value to
the purchaser of the mortgage loan if he desires a 9.5% annual yield?

  

Keystrokes: Outputs:

BEGIN END
NOTE BOND

20 e oo——, 241.00 The balloon occursat the
end of the 2415 month
(into n)

9.5 il (29 0.79 Monthly interest rate
(into 1)

483.20 483.20 Monthly payment (into
PMT)

23507.58 uNe@®— 23024.38 Adjusted balloon amount
(into FV)

> -55352.77 Present value (the amount 

to pay for the opportunity
toreceive the cash flows)

YIELD OF A MORTGAGE WITH BALLOON PAYMENT
ONE PERIOD AFTER LAST PAYMENT

Given the periodic payment amount, total number of periods in mortgage life,

mortgage price, and the balloon payment amount which occurs one period

after the last payment, the yield is calculated as follows:

1) Set the Payment Mode switch to END and press (SERN.

2) Key in the total number of payment periods until the balloon payment

occurs; press @.

3) Key in the periodic payment amount; press 4l .*

# Positive tor cash received: negative for cash paid out.
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4) Key in the price of the mortgage; press @J.*

5) Key in the balloon amount, less the periodic payment amount, and press

@.+

6) Press @ to obtain the periodic yield.

7) Key in the number of periods per year and press B to obtain the annual

yield.

Example 1:

Whatis the annual yield to the lender of a $7900 mortgage which has monthly

payments of $80 for 5 years and a balloon payment of $7000 occurring one

period after the last periodic payment?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

5 e a0 — 61.00 The balloon occurs at the
end of the 61% payment
(into n)

80 > 80.00 Monthly payment receiv- 

ed (into PMT)

-7900.00 Loan amount (into PV)

6920.00 Adjusted balloon pay-
ment amount received

7900

7000 e

  

 

 

(into FV)

0 > 0.86 Percent monthly yield
(calculated)

1268 > 10.28 Percent annual yield

DEFERRED ANNUITIES

Sometimes transactions are established where payments do not begin for a

specified number of periods (the payments are deferred). To determine the

present value of such an annuity, the following keystrokes may be used:

1) Set the Payment Mode switch and press (HEDD.

2) Key in the total number of payments to be made and press @.

3) Key in the periodic interest rate and press .

4) Key in the periodic payment amount, press ldild.*

* Positive for cash received; negative for cash paid out.
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5) To calculate the ‘‘deferred’’ present value of the annuity, press @3.

6) Press @.

7) Key in the total number of periods the payments were deferred and press

Q.

8) Key in 0 and press @H.

9) Press to determine today’s present value of the deferred annuity
(or the amount needed today to meet the requirements of the future).

Example 1:

Your firm is responsible for the upkeep of a newly built bridge. No repairs
are required until the beginning of the fourth year, when $2000 will be needed

for repainting. From then on, it is estimated that $2000 will be needed at the

beginning of each year for the next 26 years. You wish to establish a fund

which earns 6% annually, specifically for bridge upkeep. How much do you

need to deposit in the fund today to meet the upkeep requirements?

Keystrokes: Outputs:

BEGIN END_
NOTE BOND

27@ 6@ 2000 2 —» 28006.33 Value of the annuity at
the end of the 3" year

3@ 0 > ~23514.66 Today’s value ofthe
annuity

Leases often call for periodic contractual adjustments of rental payments. For

example, a 10-year lease may call for rentals of $2000 per year for 3 years,

$2500 per year for the next 3 years, and $3000 per year for the last 4 years.

This situation illustrates what is called a ‘‘step-up’’ lease. A ‘‘step-down’’

lease is similar, except that rental payments are decreased periodically accord-

ing to the lease contract. Lease payments are made at the beginning ofthe year.

In the example cited, the rental payment stream for years 4-6 and years 7-10

are ‘‘deferred annuities,’’ as they start at some time in the future. The cash
flow diagram from the investor’s viewpoint looks like this:

$3000

o S |
1 2 3 4 5 6 7 8 9 10
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To find today’s present value (the amount of the investment) the following

keystrokes may be used:

D

2)

3)

4)

5)

Set the Payment Mode switch to BEGIN and press (SE.

Calculate the present value of the paymentsin the last time span (here, ny).

a) Key in the total numberof periods in the last time span and press @ .

b) Key in the periodic discount (interest) rate and press @l .

¢) Key in the periodic payment amount; press il .*

d) To calculate the present value press @J.

The present value of the last group of cash flows can now be considered

as a balloon payment for the next to last group of cash flows (n,); press

&-
Calculate the present value of the payments in time span n, (as in step 2)
and press @0.*

Calculate the present value of the payments in time span n,. The display

shows the present value of the entire group of cash flows.

Example 2:

A 2-year lease calls for monthly payments (at the beginning of the month) of

$500 per month forthe first 6 months, $600 per month for the next 12 months,

and $750 per month for the last 6 months. If you wish to earn 13.5% annually

on these cash flows, how much should you invest?

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

6@ 13.5 B8 (23] 750 2 ~4376.69 Present value of last
group of payments

12 @ 600 ] ——» -10602.25 Present value of last 2

groups of cash flows

6 @ 500 —> -12831.75 Amount to invest to

achieve a 13.5% yiela

In some instances, the net present value technique may be used to find the

present value of a deferred annuity. Refer to the Owner’s Handbook for the

keystroke procedure.

# Positive for cash received: negative for cash paid out.
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CONSUMER LOANS

LOANS WITH A CONSTANT AMOUNT PAID
TOWARDS PRINCIPAL

This type of loan is structured such that the principal is repaid in equal in-

stallments with the interest paid in addition. Therefore each periodic payment

has a constant amount applied toward the principal and a varying amount of

interest.

Loan Reduction Schedule

If the constant periodic payment to principal, annual interest rate, and loan

amount are known, the total payment, interest portion of each payment, and

remaining balance for each successive payment may be calculated as follows:

1) Key in the constant periodic payment to principal; press &8 (0].

2) Key in periodic interest rate and press ENTER+}

3) Key in the loan amount.

If you wish to skip to another time period, press @IED. Then key in

the number of payments to be skipped, and press 3)3 .

4) Press to obtain the interest portion of the payment.

5) Press @I ()€ to obtain the total payment.

6) Press (X3 G8 (0J@ to obtain the remaining balance of the loan.

7) Return to step 4 for each successive payment.

Example 1:

A $60,000 land loan at 10% interest calls for equal semi-annual principal

payments over a 6-year maturity. Whatis the loan reduction schedule for the

first year? (Constant paymentto principal is $5000 semi-annually.) Whatis the

fourth year’s schedule (skip 4 payments)?

 

 

 

 

Keystrokes: Outputs:

5000 B3 (0]
10 28

iy 000 5.00 Semi-annual interest rate

60000 3000.00 First payment’s interest
3o > 8000.00 Total first payment
DEDOS 55000.00 Remaining balance
PN > 2750.00 Second payment’s

interest
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ENn > 7750.00 Total second payment
@ = 50000.00 Remaining balance after

first year

4 @B0Re
> 1500.00 Seventh payment’s

interest

3o » 6500.00 Total seventh payment

DB 25000.00 Remaining balance
> 1250.00 Eighth payment’s interest

0 > 6250.00 Total eighth payment
(R+] S 20000.00 Remaining balance after

 

fourth year

ADD-ON INTEREST RATE CONVERTED TO APR

An add-on interest rate determines what portion of the principal will be added

on for repayment of a loan. This sum is then divided by the number of months

in the loan to determine the monthly payment. For example, a 10% add-on

rate for 36 months on $3000 means add one-tenth of $3000 for 3 years

(300 X 3)—usually called the ‘‘finance charge’’—for a total of $3900. The

monthly payment is $3900/36.

This keystroke procedure converts an add-on interest rate to an annual per-

centage rate when the add-on rate and number of months are known.

1) Set the Payment Mode switch to END and press (SERD.

2) Key in the number of months in loan; press @) &8 (G2=).

3) Key in the add-on rate; press 3.

4) Key in the amount of loan; press @* X3A3 .

5) Press B8 @.

6) Press ) E@EN (23] to obtain the APR.

Example 1:

Calculate the APR and monthly payment of a 5%, $1000 add-on loan which

has a life of 18 months.

* Positive for cash received; negative for cash paid out.
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Keystrokes: Outputs:
BEGIN END
NOTE BOND

18 @R (25)

58
1000
£0&8
BW(23

1075.00 Amount of loan

-59.72 Monthly payment

9.27 % annual interest rate

   

APR CONVERTED TO ADD-ON INTEREST RATE

Given the number of months and annual percentage rate, this procedure

calculates the corresponding add-on interest rate.

1) Set the Payment Mode switch to END and press EHEN.

2) Enter the following information:
a) Key in number of months of loan, press @.

b) Key in APR, press £l(125].

¢) Key in 100, press GGE.

3) Press C@IENAEBEED 12 B to obtain add-on rate.

Example 1:

What is the equivalent add-on rate for an 18-month loan with an APR of 14%?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

180 14 8025 100 (Y

NNAN08

1268

 

7.63 Percent add-on rate

 

INTEREST REBATE—RULE OF 78’s

This procedure finds the unearned interest rebate, as well as the remaining

principal balance due for a prepaid consumer loan using the Rule of 78’s.

The known values are the current installment number, the total number of

installments for which the loan was written, and the total finance charge

(amount of interest). The information is entered as follows:



1)

2)

3)

4)

)

6)

7)
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Press (EHED.

Key in the number of months in the loan; press £ [LIFE .

Key in the total finance charge; press i [BOOK],

Key in the payment number when prepayment occurs; press EJ(N)EJ(N2) .

Press to obtain the unearned interest (rebate). The interest portion

of the final installment is in the Y-register. (Before going to step 6, be

sure that the rebate amount is in the display).

Key in the periodic payment amount; press (ENTER ¢+

Key in the numberofinstallments remaining on the loan; press B&
to obtain the amount of principal outstanding.

Example 1:

A 30-month, $1000 loan having a finance charge of $180, is being repaid

at $39.33 per month. Whatis the rebate and balance dueafter the 25™ regular

payment?

Keystrokes: Outputs:

30 3 [LiFg)
180 13

25BBN

v 5.81 Rebate

39.33 5

=8 v 190.84 Outstanding principal

DEPRECIATION

Depreciation is a method of allocating the cost of an asset overits useful life.

Depreciation is an annual deduction from Net Operating Income before taxable

income and incometax liability are figured. It is an accounting expense charged

against cash income.

The three most common accounting methods are Straight Line, Declining

Balance, and Sum-of-the-Years’- Digits (SOYD) depreciation. Declining

balance and SOYD are methods of ‘‘accelerated’’ depreciation whereby higher

depreciation amounts are charged in the early years of an asset’s life than with

straight line depreciation.
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It is important to note that land is not depreciable for income tax purposes.

Therefore, the acquisition cost of improvements (buildings, fixtures, site

improvements) must be separated from land value at time of property

acquisition before a depreciation schedule can be calculated.

If there is an expected salvage value (frequently called the ‘reversion’) at the

end of the useful life of the depreciable asset, the salvage value must be

deducted from the asset’s acquisition cost to derive the amount to be depre-

ciated (tax basis),if the straight line or SOYD methods are to be used. Salvage

value need not be subtracted from acquisition cost under the declining-balance

method, but the asset may not be depreciated below the salvage value. How-

ever, for most real estate depreciation problems, salvage value is not a

consideration or a legal requirement.

If accelerated depreciation is used, the difference between total depreciation

charged over a given period of time and the total amount that would have been

charged understraight line depreciation is called ‘‘excess depreciation.’” With

some minor exceptions, the amount of ‘‘excess depreciation’’ is ‘‘recaptured’’

and taxed as ordinary income when the property is resold.

The following routines allow the analyst to:

1) Calculate partial-year depreciation at the beginning and end of the de-

preciation period.

2) Calculate ‘‘excess’’ depreciation at the end of any given period.

3) Calculate and identify the ‘‘crossover’’ period when straight line de-

preciation equals or exceeds accelerated depreciation, at which pointit

pays to switch to straight line depreciation.

To illustrate the procedures, and to show the differences resulting from the

application of different depreciation methods, a continuing example will be

used.

Example:

A property has just been acquired for $150,000. The purchase price is allocated

between $25,000 for land and $125,000 for improvements (building). The
remaining useful life of the building is agreed to be 25 years. There is no

salvage value forecast at the end of the usefullife of the building. Thus, the

depreciable cost is $125,000. This is also the tax basis of the investment in

the building.
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Straight Line Depreciation

Partial-Year Depreciation, Beginning and End of Period

For income tax purposes especially, calendar-year or fiscal-year depreciation

charges must be calculated. When the acquisition date (the start of the de-

preciation period) does not coincide with the start of the accounting year—

which 1s usual—the amount of depreciation in the first and last accounting

years must be taken as fractions of the full-year depreciation.

The keystrokes are:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Press [SHEDD.

Calculate the amount of annual straight line depreciation (book value less

salvage value all divided by life) and store in register O.

e Key in the starting book value and press &8 (Book].

e Key in the salvage value and press i (Sal@.

e Key in the life of the asset and press £ [LFE),

o Press @Bto determine the annual depreciation.

Calculate the portion of a year from the acquisition date to the start of

the next accounting year, and store in register 1.

Multiply the step 2 result by the step 3 result to find the first year’s

depreciation.

Press GEox)EER@E to find the balanceat the beginning of
the first full accounting year.

Press @888 oan to determine the new life of the asset.

Key in the starting period for the schedule; press @J(N1) . Key in the ending

period of the schedule; press EJN2). Set the printer switch to ALL.

Press to determine the amount of depreciation during the specified

period(s). The display shows the remaining depreciable value at the end
of the term.

For the last (partial) year, press (0); calculate the portion of the year

represented by the last partial year’s depreciation; press EJ@ to find the

end-of-period balance.

Example 1:

If the example property were bought on September 1, whatis the first 5-year

schedule of depreciation?
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Keystrokes: Outputs:
ALL

maN[TNorm

125000 3 25 Brg
86880 »  5000.00 Annual depreciation
4 2 BEDONE —»  1666.67 Partial-year (4 months)

depreciation

0 cxENg
i » 123333.33 Balance at end of 4

months; balance at begin-

ning of calendar-year

 

 

 

 

 

oca0e
Blrg > 24.67 Remaining term
18M 4 BN 4.00 Last year when full

ALL amount is depreciated
mAN[JTnorm

> SL
1.00 N

5000.00 DFHN
118333.33 ROV

2.00 N
5000.00 DFN

113333.33 RDY

3.00 N
3000.00 ODFPN

108333.33 RDY

4.00 N
5000.00 DPK

103333.33 RDY

Amount of depreciation 20000.00 ZDFN

during years 1-4 and 103333.33  #ax
remaining depreciable
value

N0 EEED 128— 0.67 ¢ 0
) 9000.00 w»x¥

> 3333.33 Partial-year 8. 00 ENT1
(8 months) 1200 ¢+
depreciation 0.67 x&x

X

e » 100000.00 Balanceat 3993 s
end of -

Syears 100000.00 *xx
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Declining Balance Depreciation

Partial-Year Depreciation, Beginning and End of Period

To find the amount of depreciation in the partial year at the beginning of the

period, when the acquisition date is different from the beginning of the account-

ing year,first calculate the amount offirst-year declining-balance depreciation

and multiply by the percentage of a year from the acquisition date to the

beginning of the first full accounting year. Then subtract that from the de-

preciable amount to obtain the balance at the beginning of the first full account-

ing year. Then apply the declining-balance routine over the income projection

period, less the initial fractional-year period.

For the fractional year’s depreciation at the end of the period, calculate the

applicable percentage of a year and multiply it by the last full year’s de-

preciation of the income projection period. Subtract that amount of depre-

ciation from the previous year’s balance to find the balance at the end of the

income projection period.

Example 1:

What is the 150% declining balance depreciation schedule for the example

property over 5 years, if the property was purchased on September 1 and

depreciation is charged on a calendar-year basis?

Keystrokes: Outputs:

ALL

maN[TNnorm

125000 B
258 1508 4
12 88 > 2500.00 Four months depreciation
(ReLLGSXy-L — 122500.00 Balance after 4 months
150 @
250
1 B 4 BR2)
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ALL

mAN[lnorm

o v

1.00
7350.00

115150.00

2.00
6309.00

108241.00

3.00
6494.46

101746.54

4.00
6104.79
95641.75

oe
N

DFN
ROV

N
DPN
ROY

N
DPN
RDY

N
DPN
ROV

26858.25 ZDPN
95641.75 Y

6104.79 ENT?
8.00 ENTT
12.00

6104.79 8 0.67

12 88 4069.86 Last 8 4069. 86
months

depreciation

91571.89 Final

balance

v

91571.89

e v

Calculation of Excess Depreciation

The steps and keystrokes are:

Ky
X

KKy

kX

1) Calculate the total depreciation charged, as described in the Owner’s

Handbook.

2) Key in the depreciable amount, press (ENTER+H key in the useful life of the

asset in years, press @; key in the number of years in the income pro-

jection period, press . This is the total straight line depreciation over the

income projection period.

3) Press @. This is the ‘‘excess depreciation.”’
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Example 1:

What is the excess depreciation charged on a 150% declining-balance basis for

the example property over 10 years?

Keystrokes: Outputs:

ALL
mAN[TlnorRm

25 BIrFE 150 @

125000 2 (8ooK] | @(N1) 10BN
 D8] > 57673.11 Total depreciation

charged

& g
elae 7673.11 Excess depreciation

 

Crossover Point

To identify the ‘‘crossover’’ point where the straight line depreciation charge

on the remaining balance exceeds the declining balance depreciation charge,

first calculate the schedule of declining balance depreciation. Then start com-
paring the straight line depreciation for the remaining useful life on the re-

maining balance at the beginning of each year with the declining balance charge

for that year. A good starting point is the year in which declining balance

depreciation first falls below annual straight line depreciation on the original

depreciable amount over the entire usefullife.

The crossover point is the end of the year in which the declining balance depre-

ciation last exceeds or equals the straight line depreciation amount on the

remaining balance less salvage value at the beginning of the year.

Example 1:

What is the crossover point with 150% declining balance depreciation for

the example property?

 

Keystrokes: Outputs:

ALL

maN[Tnorm

25 Bilre) 150 B oL F
295.00 LIFE125000 €3 1 B ,23_03 FACT

12 B2B 125000.00 BOOK
1.006 NI

12.00 N

DE
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12.00 N
3797.24 DPK

59450.04 RDY

65509.96 ZDPN
39490.04 xxx

Start testing at year 8, where 150% declining balance depreciation is $4863.58.

Thisis the first year in which 150% declining balance depreciation is less than

the original straight line depreciation of $5000.

1) Key in the remaining balance at the beginning ofthe year, press (ENTER ¢+

2) Key in the remaining years of useful life at the beginning of the year,

press @.

This gives the annual straight line depreciation charge on the remaining balance

over the remaining useful life.

Repeat steps 1 and 2 above until the result for a given year exceeds the declining

balance depreciation charge for that year in the printed schedule of declining

balance depreciation.

Year 8:

81059.70 138 —— 4503.32
($4503.32 is less than $4863.58) §1059.70 ENT?

16.00 *
4503.32 k%%

Year 9:

76196.12 g —— 4482.12 76196.12 ENTt
7.00 ¢

($4482.12 is less than $4571.77) 44;§.12 x

. 71624.35 ENT?TYear 10: 16.00 .

71624.35 8 —» 4476.52 4476.52  wx¥
($4476.52 is more than $4297.46)

The ‘‘crossover’’ point is at the end of year 9. Depreciation in year 10 is
$4297.46 which is less than $4476.52.
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Sum-of-the-Years™Digits Depreciation

Partial-Year Depreciation Beginning and End of Period

To find the amount of depreciation in the partial year at the beginning of the

period, when the acquisition date is different from the beginning of the account-

ing year, first calculate the normal SOYD depreciation schedule. Then

calculate the fraction of a year from the acquisition date to the beginning of the

next accounting year (factor 1), and calculate the fraction of a year remaining

from the beginning of the accounting year to the first full year of holding

(factor 2). After these factors have been obtained, apply them to the normal

SOYD schedule as shown below:

Normal year 1 scheduled depreciation factor 1

= Year 1 value

Normal year 1 scheduled depreciation factor 2

Normal year 2 scheduled depreciation factor 1

= Year 2 value

Normal year 2 scheduled depreciation factor 2

Normal year 3 scheduled depreciation factor 1

= Year 3 value

Continue this procedure for each year. In the final year, which is one year

beyond the useful life due to the partial years at the beginning and end of the

schedule, the depreciation is simply:

Normal year N scheduled depreciation factor 2

= Year N + 1 value

Example 1:

What is the SOYD depreciation schedule for the example property in the first

4 years if the property was purchased on September 1 and depreciation is

charged on a calendar year basis?

Keystrokes: Outputs:

ALL
maNInorRm

L F

25 EB[uFg 125000 6B 25.00 LIFE
1800 4 80N BB | 125000.00 BOOK

1.00 NI

4.00 NZ

S0YD

1.00 N

9615.36 DPN
115384.62 ROV
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2.00 N
0.77 DPN
3.85 RDV

3.00 N
8846.15 DPW

97307.70 RDY

4.00 N
8461.54 DPK

88846.16 ROV

36153.84 ZDPN
88846.16 xxx

4 rEee:sl — 0.33 Factor 1

1 EN868> 0.67 Factor 2
9615.33 BEM/HIA — 3205.13 Year 1 depreciation
ENON(Ra
9230.77 GRCEBAEB — 9487.18 Year 2 depreciation
ENN8
8846.15 BEMHIAG — 9102.56 Year 3 depreciation

CBN8
8461.54 BROEMAB — 8717.95 Year 4 depreciation

 

Calculation of Excess Depreciation

The steps and keystrokes are:

1) Calculate the total depreciation charged.

2) Recall the starting book values; recall the useful life of the asset, press

B ; recall the number of years in the income projection period, press E3.

This is the total straight line depreciation over the income projection

period.

3) Press @. Thisis the ‘‘excess depreciation.’’

Example 1:

What is the excess depreciation charged on the example property, using SOYD

depreciation over 10 years?
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Keystrokes: Outputs:

ALL

MAN[TlNnorm

2588 [©Fg) 125000 E8 (oK) 1 @(NY)
10 B(N2

D0 GoxG08
Ee=0e

 

78846.15 Total depreciation
charged

 

28846.15 Excess depreciation

Crossover Point

There is no ‘‘crossover’” point for SOYD depreciation schedules. At every

point on the schedule, the SOYD depreciation charge exceeds the straight line

depreciation charge on the remaining balance over the remaining useful life.

While it is legal to switch from SOYD to straight line depreciation at any time,

it is not advantageous for the investor to do so.

FINANCIAL ANALYSIS

IMPACT OF FINANCING ALTERNATIVES

Terms of mortgage financing can and do vary. The equity investor (borrower)

sometimes has a choice among two or more alternative financing packages.

To select the alternative which is best for the borrower, the present value of

the equity investment under each alternative financing package is calculated.

The alternative which produces the highest present value of the equity invest-

ment is the one the equity investor should select.

Example:

An investor is considering the purchase of an income property for $200,000.

The net operating income (NOI) is forecast at $22,000 annually. The investor

plans to hold the property for 10 years, at which time the proceeds of resale

are forecast to be 90% of the purchase price ($180,000). The investor is

seeking a 13% rate of return on the equity investment.

The investoris considering four alternative financing plans which are available

to him:

1) A 75% mortgage at 9.5% interest, with full amortization in level monthly

payments over 20 years.

2) A 70% mortgage at 9.25% interest, with full amortization in level month-

ly payments over 20 years.



Real Estate And Investment Analysis 29

3) A 60% mortgage at 9% interest, with full amortization in level monthly

payments over 20 years, plus a 15% second mortgage at 10.5% interest,

with full amortization in level monthly payments over 10 years.

4) A 75% mortgage at 9.5% interest with full amortization in level monthly

payments over 30 years.

Which is the best financing package for the equity investor?

Alternative 1: 75%, 20-year loan at 9.5%.

Keystrokes:

BEGIN END
NOTE BOND

200000 75 20

Bh2x) 9.5 BE)EN—

10 B02x) @

 

180000

CREE 28

  

22000

100
50000

n >
»

 

v

 

 

Outputs:

-1398.20 Monthly payment neces-
sary to amortize the loan

-108054.34 Remaining balance atend

of 10year
71945.66 Net cash proceeds of

resale

-16778.36 Annual mortgage
payment

5221.64 Annual net cash flow

10.00 Total term of investment

-50000.00 Total equity investment

12.84 Percent annual yield

Alternative 2: 70%, 20-year loan at 9.25%

Keystrokes:
BEGIN END
NOTE BOND

20 B(G2x) 9.25 BB (G25) 200000

70 0TH—

10 8(2x) @0

 

180000

EDEE 28

  

22000

 

Outputs:

-1282.21 Monthly payment neces-
sary to amortize the loan

-100147.33 Remaining balance at end
of 10" year

79852.67 Net cash proceeds of
resale

-15386.56 Annual Mortgage
payment

6613.44 Annual net cash flow
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10 @ > 10.00 Total term of investment

60000 -60000.00 Total equity investment
o > 12.83 Percent annual yield

Alternative 3: 60%, 20-year loan at 9%, plus 15%, 10-year second mortgage

at 10.5%

 

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

10 €8 (G2x) 10.5 @@
200000 158 — 30000.00 Amount of second

mortgage.

PuT]sT0 ) ~404.80 Monthly payment of
second

20 {8 (2x) 9 B 200000
60

&80 > -1079.67 Monthly payment of
original mortgage

108 ~85231.07 Remaining balance of

 

original mortgage at end

of 10" year

180000 94768.93 Net cash proceeds of

 

 

 

 

resale

22000 W (9) 12 — 4186.29 Net annual cash flow
100 > 10.00 Total term of

investment

50000 -50000.00 Total equity investment

B > 13.19 Percent annual yield

Alternative 4: 75%, 30-year loan at 9.5%

Keystrokes: Outputs:

BEGIN _END
NOTE BOND

200000 75 30
Box) 9.5 T ~1261.28 Monthly payment to

amortize the loan

—-135311.57 Remaining balance at end
of 10" year

44688.43 Net cash proceeds of
resale

10 €3 (2x) @Y

 

180000
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12
22000 6864.62 Annual net cash flow

10 10.00 Total term of investment

50000 ~50000.00 Total equity investment
8 > 13.16 Percent annual yield

 

v

 

 

The following table summarizes the alternatives:

Alternative Equity Annual
No. Investment Yield

1 $50000.00 12.84%

2 $60000.00 12.83%

3 $50000.00 13.19%

4 $50000.00 13.16%

The alternatives in order of attractiveness are:

1. 60%, 20-year loan at 9%, plus 15%, 10-year second mortgage at 10.5%

(No. 3).

2. 75%, 30-year loan at 9.5% (No. 4).

75%, 20-year loan at 9.5% (No. 1).

4. 70%, 20-year loan at 9.25% (No. 2).

CASH EQUIVALENT SALES PRICE

When a property is purchased with the assumption of an existing mortgage,

or a purchase-money mortgage is taken back by the seller, and the mortgage

interest rate is below the going market rate, the cash equivalent sales price is

less than the nominal sales price. This adjustment process is useful in adjusting

comparable sales data in Direct Sales Comparison Analysis.

The procedure involves calculating the monthly (periodic) payment at the

below-market interest rate, and then capitalizing it at the market rate. This

gives the present worth of the mortgage, which is added to the amount of

equity payment to get the Cash Equivalent Sales Price.

Example 1:

A property was recently purchased for a nominal price of $60,000. The pur-

chaser assumed the existing mortgage, which had a balance of $38,744. It

had a remaining term of 20 years, with level monthly payments at 7% interest.

The seller took back a $11,256 second purchase-money mortgage at 8%

interest, with a maturity of 20 years (level monthly payments).

The going market interest rate is 8.75% for properties of this type. What is

the cash equivalent price of this transaction?
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Keystrokes: Outputs:

BEGIN END
NOTE BOND

20 W8 (2x) 7 B (23) 38744
@k&(0] -300.38 Monthly payment on

 

15t mortgage

8 EB(23) 11256
40 - 94.15 Monthly payment on

214 mortgage
 

 

0= 394.53 Total monthly payment

8.75 14 -44644.87 Present value of mortgage

 

payments

60000 38744 @

11256 8

e

 10000.00 Equity investment

-54644.87 Cash equivalent sales
price

v
Vv

 

Example 2:

The trustees of a hospital are trying to negotiate the purchase of an adjoining

property. They recently had it appraised at $385,000. They have been promised

a mortgage by a local bank for $335,000 at 8.5% interest, fully amortized in

level monthly payments over 25 years.

The owner of the property is insisting on a purchase price of $450,000.

However, he is willing to take back a $400,000 purchase-money mortgage

with a 25-year term at 6% interest. The trustees are holding out for $385,000.

What advice would you give the trustees as to the appropriate course of action?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

25 E8(2x) 6 B0 (23]
400000

 

-2577.21 Monthly purchase-money
mortgage payment

 

 

8.5 18 320059.48 Present value of mortgage
(calculated)

50000 > 370059.48 Cash equivalent sales
price

Pay the nominal $450,000. The cash equivalentpriceis less than the appraised

value.
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REFINANCING

It can be mutually advantageous to both borrower and lender to refinance an

existing mortgage which has an interest rate substantially below the current

market rate, with a loan at a below-market rate. The borrower has the im-

mediate use of tax-free cash, while the lender has substantially increased debt
service on a relatively small cash outlay.

To find the benefits to both borrower and lender:

1) Calculate the monthly payment on the existing mortgage.

2) Calculate the monthly payment on the new mortgage.

3) Calculate the net monthly payment received by the lender (and paid by

the borrower) by adding the figure found in Step 1 to the figure found in

Step 2.

4) Calculate the net present value (NPV) to the lender of the net cash

advanced.

5) Calculate the yield to the lender as an IRR.

6) Calculate the NPV to the borrower of the net cash advanced.

Example 1:

An investment property has an existing mortgage which originated 8 years ago

with an original term of 25 years, fully amortized in level monthly payments

at 6.5% interest. The current balance is $133,190.

Although the going current market interest rate is 10.5%, the lender has agreed

to refinance the property with a $200,000, 17-year, level-monthly-payment

loan at 9% interest.

What are the NPV and effective yield to the lender on the net amount of cash

actually advanced?

What is the NPV to the borrower on this amount if he can earn a 14% equity

yield rate on the net proceeds of the loan?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

17 B0G2x) 6.5 18 (123
133190 @Y@63 (0) ~1080.33 Monthly payment on

 

existing mortgage

9 8 (122) 200000
20 v 1917.61 Monthly payment on new

mortgage
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0)E3 837.28 Net monthly payment

133190 @B0 —» -66810.00 Net amount of cash
advanced

10.5 B8 (=22) @3 -79507.22 Present value of net
monthly payment

@ > ~12697.22 NPV to lender
OB 28 13.51 % nominal yield (IRR)

to lender on new money

  

14 B022)@ -65032.32 Present value of net
monthly payment at 14%

oe > 1777.68 NPV to borrower 

WRAP-AROUND MORTGAGES

A wrap-around mortgage is essentially the same as a refinancing mortgage,

except that the new mortgage is granted by a different lender, who assumes

the payments on the existing mortgage, which remains in full force. The new

(second) mortgage is thus ‘‘wrapped around’’ the existing mortgage. The
“‘wrap-around’’ lender advances the net difference between the new (second)

mortgage and the existing mortgage in cash to the borrower, and receives as

net cash flow the difference between debt service on the new (second) mortgage

and debt service on the existing mortgage.

When the terms of the original mortgage and the wrap-around are the same,

the procedures in calculating NPV and IRR to the lender and NPV to the

borrower are exactly the same as those presented in the preceding section on

Refinancing.

Example 1:

A mortgage loan on an income property has a remaining balance of

$200,132.06. When the loan originated 8 years ago, it had a 20-year term with

full amortization in level monthly payments at 6.75% interest.

A lender has agreed to ‘‘wrap’” a $300,000 second mortgage at 9.5%, with full

amortization in level monthly payments over 12 years. What is the effective

yield (IRR) to the lender on net cash advanced?

Keystrokes: Outputs:

BEGIN END

NOTE BOND

20 s@MGx] —» 144.00 Total number of months
remaining in original loan
(into n)
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6.75 B (22 0.56 Monthly interest rate
(into 1)

200136.06 Loan amount (into PV)

 

200136.06

   

(PMT[g &1 (0 -2031.59 Monthly payment on
existing mortgage
(calculated)

9.5 B (125 0.79 Monthly interest on
wrap-around (into i)

-300000.00 Amount of wrap-around
(into PV)

300000

   

 

TN 3499.12 Monthly payment on
wrap-around (calculated)

N 1467.53 Net monthly payment
received (into PMT)

200132.06 @ &R (©)
> -99867.94 Net cash advanced

(into PV)

oEno 14.51 Nominal yield (IRR)

 

to lender (calculated)

Sometimes, the wrap-around mortgage will have a longer pay-back period than

the original mortgage, or a balloon payment may exist. From the lender’s

point of view, the cash flows may be represented as follows:

 

 

 

BalloonPV, PMT, forkn2 Years A

oL Pt Prrt ot
SRARIRE

PMT, for

PV, n, Years

where:

n, = number of years remaining in original mortgage

PMT, = yearly payment of original mortgage

PV, = remaining balance of original mortgage

n, = number of years in wrap-around mortgage

PMT, = yearly payment of wrap-around mortgage

PV, total amount of wrap-around mortgage

BAL balloon payment
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Note:

While the loan payments are assumed to occur monthly, the net cash flows

are considered to be on an annual basis. An annual yield is calculated to best

utilize the features of the HP-92. This calculated yield is not the APR or the

interest rate which would amortize the loan.

If your wrap-around mortgage problem does not lend itself to this type of

yearly evaluation (i.e., 3 months of one payment amount, and 9 months of a

different payment), or you wish to determine the APR (nominal yield), refer

to Example 4.

Example 2:

A customer has an existing mortgage with a balance of $120,924.81, a

remaining term of 17 years, and a $1002.70 monthly payment. He wishes to
obtain a $250,000, 9%2% wrap-around with 25 years of monthly payments of

$2050.00 and a balloon payment at the end of the 300'" month of $163,649.47.
If you, as a lender, accept the proposal, what is your ‘‘annualized’’ rate of

return?

25 yrs.
$163649.47

$120924 .81 $24,600/yr A

f 0 O
17 yrs.

$12032.40/yr.

 

$-250000

Keystrokes: Outputs:
BEGIN END
NOTE BOND

@
12032.40 24600
B8R (ERN8RREaRE
so]8]sTo]@] sTo]@] so]8)
GBREENC0EN0]
GCREERaRM
GCEanean:r — 12567.60 Net yearly cash flow re-

ceived for 17 years

0 EEEREE
B8()eEaREY (©
EOEREE
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BR46a8E([ 24600.00 Net yearly cash flow re-
ceived for 7 years

163649.47 @EBREHE— 188249.47 Final net cash flow
received

25@ > 25.00 Total term being
considered

250000
120924.81 B3 &8 (0

 

-129075.19 Net amount advanced by
lender

10.95 ‘‘Annualized’’ rate of

return to lender

v
The nominal yield (IRR) to the lenderis actually 10.8653% (calculated with an

HP-67/97 Business Decisions Pac).

A situation may arise where the wrap-around lender advances additional funds

to the borrower, but the term of the wrap-around is shorter than the remaining

term of the first mortgage. During the period of the wrap-around loan, the

borrower’s payments will increase to reflect the amount of the new money

advanced. When the wrap-around mortgage is paid off, the borrower’s monthly

payment will revert back to the payment amount of the original loan for the

remaining life of that loan.

The wrap-around loan payment must amortize the wrap-around loan in the

specified time and leave the first mortgage intact, with the proper remaining

balance on the first mortgage as though the wrap-around loan had never existed.

Example 3:

A mortgage on a development project was originally made for $1,000,000 for

25 years at an interest rate of 7%%. The loan is currently 10 years old and the

borroweris seeking $250,000 in additional funds. The wrap-around mortgage

contract interest rate will be 9%%, with monthly payments for 10 years. As

an investor, what would be your rate of return if you accepted the proposal?

 

 

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

25 @8 (2x) > 300.00 Term of original mort-
gage (into n)

7.75 @8 0.65 Monthly interest of origi-
nal mortgage (into 1)

1000000 1000000.00 Original loan amount

 

(into PV)
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L - -7553.29 Original monthly pay-

ment (calculated)

B (© -7553.29 Enter the rounded month-
ly payment actually made
(into PMT)

10 302@ER (1 -802451.73 Remaining balance of
original loan after 10
years (calculated)

20 88 (2x) -374722.20 Remaining balance of
original loan after 20
years (calculated)

0 374722.20 Enter the rounded final
value (into FV)

10 §8(2x) > 120.00 Term of wrap-around
(into n)

9.25 B8 (25) 0.77 Monthly interest rate on

 

wrap-around (into 1)

B/ 250000 EDO@EI —»  -1052451.73 Face amount of wrap-
around mortgage (into
PV)

 

  

 

 

> 11565.64 Monthly payment re-
ceived (calculated)

B 4012.35 Net monthly payment
received

ClERE -250000.00 New money (into PV)

0 > 0.00 There is no additional
balloon payment (into
FV)

i JreL LETEPEY 14.86 Percent annual yield
(calculated)

You may also have the situation where the remaining term of the original

mortgage is not a whole year. To find the annual yield to the lender, a

trial and error (iterative) approach must be used. An initial guessis entered for

the periodic IRR, and the present value of the cash flows is found. By

subtracting the initial cash output, the net present value is found. If the NPV

is equal to O, the initial guess is the IRR. Otherwise, adjust the ‘‘guess’’

and repeat the procedure until the desired accuracy is acheived. The keystrokes

are:

1) Set the Payment Mode switch to END and press (SSEDD.

2) Key in a ‘“‘best guess’’ periodic internal rate of return; press @l

3) To find the present value of the original mortgage:

a) Key in the total number of periods remaining; press @.
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b) Key in the periodic payment amount; press (5 @M. (The lender
makes the payments on the original mortgage.)

c) Press to find the present value, then press &9 (0).

4) Find the present value of the wrap-around mortgage:

a) Key in the total number of periods in the wrap-around; press @.

b) Key in the periodic payment received by the lender; press .

c¢) Key in the balloon amount (if it exists) at the end of the payback

period; press @J.

d) Press to find the present value.

5) Press @I ()@ EED to obtain the present value of the cash flows.

6) Key in the remaining balance on the original mortgage; press E3.

7) Key in the total amount of the wrap-around mortgage; press @ to obtain

the NPV.

8) If the net present value is not equal to zero, adjust the guess and repeat

steps 1-7 until the desired accuracy is obtained.

Example 4:

A customer has an existing mortgage with a balance of $125,010, a remaining

term of 200 months, and a $1051.61 monthly payment. He wishes to obtain

a $200,000, 9%2% wrap-around with 240 monthly payemnts of $1681.71 and a

balloon payment at the end of the 240™ month of $129963.35. If you, as a

lender, accept the proposal, what is your rate of return?

 

 

 

 

 

$125010 240inos. $129963.35

$1681.71 fm?flf ? s168171A

$¢—1 oi.m

$-200000 200mos.

Keystrokes: Outputs:

BEGIN _END
NOTE BOND

Choose a 12% annualyield as the first IRR guess.

12 68 (125) 1.00 % monthly IRR (into i)
200 @ > 200.00 Months (into n)
1051.61 —_ ~1051.61 Payment (into PMT)
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(] 90786.92 Present value of original
mortgage at 12% annual
IRR (calculated)

240 @ > 240.00 Months (into n) 

1681.71

129963.35

 

1681.71 Payment (into PMT)

-164663.31 Present value of wrap-
around at 12% annual
IRR (calculated)

  

@ 73876.39 Present value ofthe cash
flows

125010 200000@ — -1113.61 Net present value

Since the NPV is negative, the IRR is too high. Choose a lowerrate of return,

say 11.75%, and repeat the procedure. The actual IRR is 11.8391%.

If you, as a lender, know the yield on the entire transaction, and you wish to

obtain the payment amount on the wrap-around mortgage to achieve this yield,

use the following procedure. Once the monthly payment is known, the

borrower’s periodic interest rate may also be determined.

1) Set the Payment Mode switch to END and press (SHEIN.

2) Key in the remaining term of the original mortgage and press @.

3) Key in the desired annual yield and press &8 (125] .

4) Key in the monthly payment to be made by the lender on the original

mortgage and press IS @3 .

5) Press @3.

6) Key in the net amount of cash advanced and press (B GY.

7) Key in the total term of the wrap-around mortgage and press @.

8) If a balloon payment exists, key it in and press @J.

9) Press to obtain the payment amount necessary to achieve the desired

yield.

10) Press (D @Y.

11) If a balloon payment exists, press 38 @GICBGED.

12) Key in the amount of the wrap-around mortgage and press GIEB to

obtain the borrower’s periodic interest rate.
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Example S:

Your firm has determined that the yield on a wrap-around mortgage should

be 12% annually. In the previous example, what monthly payment must be

received to achieve this yield on a $200,000 wrap-around? What interest rate

is the borrower paying?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

200@ 12
1051.61
74990
240 @ 129963.35

YA — 1693.97 Monthly payment re-

ceived by lender

 

200000 @IWA — 9.58 Annual interest paid
by borrower

MODIFIED IRR—VARYING REINVESTMENT RATE
(FINANCIAL MANAGEMENT RATE OF RETURN)

The traditional IRR technique assumes that all positive cash flows are rein-

vested at the IRR to earn compound interest over the income projection period.

It also assumes that all negative cash flows are to be discounted at the IRR.

This means that cash can be invested today to earn compound interest at the
IRR until it is needed to cover the forecasted negative cash flows.

Neither of these assumptions is necessarily realistic or valid. It is possible

to compensate for either or both by using real-market rates to discount all

negative flows (including Capital Outlay) to the present at a ‘‘safe’’ rate that

will ensure liquidity when funds are needed; and to compound all positive flows

at a realistic reinvestment rate to the end of the income projection period.

This procedure results in a single (negative) present value figure, and a single

future value figure as well. IRR is then found by solving for@ in a compound-

ed amount procedure.
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Example 1:

Negative Cash Flows, Reinvestment of Positive Flows at IRR.

A development project requires a total capital investment (development costs)

of $600,000 staged as follows: $150,000 immediately, plus $150,000 at the end

of years 1-3. Net sales proceeds over a total 10-year sellout period are projected

as: Year 1—$0; Year 2—3$50,000; Years 3-5—$125,000; Year 6—$140,000;

Year 7—$150,000; Year 8—$175,000; Year 9—$100,000; Year 10—

$50,000.

What is the indicated IRR for the developer, assuming he can earn 5.5%

on the money required to cover future cash outlays (negative cash flows)?

The net cash flows projected are:

Year Cash Flow Year Cash Flow

0 $-150,000 6 $140,000

1 -150,000 7 150,000

2 -100,000 8 175,000

3 - 25,000 9 100,000

4 125,000 10 50,000

5 125,000

The steps in the procedure are:

1) Calculate the present value of the negative cash flows at the ‘‘safe’’ rate

using the NPV routine.

2) Use the figure obtained in Step 1 as the initial investment in the IRR

routine; store it in Register 0.

3) Entering O as the cash flow for years with a negative cash flow, find the

IRR.

Keystrokes: Outputs:

i

558 30 150000 B&R (©)
)

100000 @B &R (2)
25000 BB8 (3)

 

£(Ney) (] -403315.68 Present value ofnegative
cash flows at 5.5%

0@
0 BRERRERE)
125000 BBBA ()
140000 B (e) 150000
175000 100000 B (9]
50000 B8 () (0
€3 (rR) v 12.38 % annual rate of return
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Example 2:

Using the cash flow figures in Example 1, what is the IRR if the‘‘safe”’

rate for negative cash flows is 5.5% and the reinvestment rate for positive

cash flows is 10%?

Here the keystroke procedure is slightly different. The steps are:

1) Input the positive cash flows in the appropriate storage registers and

calculate the future value of the cash flows at the reinvestment rate.

2) Calculate the present value of the negative cash flows at the ‘‘safe’’ rate.

3) Knowing n, PV, and FV, solve for i.

Keystrokes: Outputs:

0
125000 B34 BRA (5
140000 B8 (&)
150000
175000
100000 B3 (8]

 

 

 

 

 

 

 

 

50000 B8 () (9] 50000.00

100 > 10.00

10@ > 10.00

3 (Nev) > 462317.63

1199132.88

a2
5.5 > 5.50

150000 BBB&R(1

100000 BB8 (2]

25000 EB B8 (&)
-403315.68

0 > 11.51

RENT OR BUY

Cash flow in 10" year

Reinvestment rate

Total number of cash

flows

Present value of cash
flows

Future value of positive
cash flows at 10%

Safe rate for negative
cash flows

Present value of negative
cash flows at 5.5%

% annual rate of return

Frequently a tenant considers a real estate purchase as an alternative course

of action. With the HP-92, it is possible to compare the financial or investment
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implications of purchase vs. rental. While the final decision may rest on per-

sonal or even emotional considerations, these can be weighed against the

financial realities.

Note:

For illustrative purposes, only first-year financial requirements are shown.

Example 1:

A family is renting an apartment at $285 per month will all utilities paid.

Tired of paying rent with no financial results, they decide to buy a comparable

house.

They have found a house priced at $39,000, on which they can obtain a 90%

mortgage loan at 9% interest with a 30-year maturity (level monthly payments).

Closing costs are estimated at $650. Property taxes are $1050;utilities charges

(sewer and water) are $200 per year; insurance and maintenance is estimated

at $850, and heating expenses at $1450.

The property is expected to follow the current trend of appreciation of 12%

per year.

The family’s tax bracket is 38%, applicable to tax-deductible interest and

property tax payments. The savings from which the down payment and closing

charges would be taken are earning 7% interest.

From a financial point-of-view (using first year figures), is it preferable to buy

or to continue to rent?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

285 P2BER0O — 3420.00 Annual rent
39000 10
650 7

 

318.50 Interest on down pay-
ment and closing cost

  

funds

N0.68O 3101.50 Net first-year cost of
renting

39000 %0 A— 35100.00 Mortgage principal
300> 908 — -282.42 Monthly mortgage

payment

EBEecEY 286880— 3389.04 Annual debt service
1 12 B (r2)

3149.28 First-year interest
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4199.28 Tax deductible items

1595.73 Tax saving

 

832 1050 3

38 BAERE

 

39000 12 AGRE — 4680.00 Appreciation
1 28 6B— 239.76 First-year equity build-up

(1) 1050 €3 200 €3 850 €3

1450 QEBE8 ENRE8N
 

 

e > 423.55 First-year net cost of

buying

reL @ > 3101.50 Net first-year cost of

renting

Conclusion: Financially, it is preferable to purchase the house.

EQUITY INVESTMENT ANALYSIS

Equity Investment Analysis is a method of evaluating income producing real

estate investment alternatives on a pretax basis. Two key factors in this type

of analysis are the anticipated income stream that the property will provide

and the property’s projected resale value at the end of the investment horizon.

Based on this and the current price of the property, an equity yield rate can be
found giving an indication of the profitability of the investment.

One ofthe basic equations used in real estate equity analysis relates the income

stream, sales price, projected appreciation or depreciation, and amount of

mortgage as follows:

—Apprec. | NOI

R=Y - MC or = ,
+Deprec. N Price

Where

R = overall capitalization rate

  

Y = equity yield rate

M = mortgage to value ratio

C = mortgage coefficient (imbedded in calculation)

1/S; = annual sinking fund factor for depreciation or appreciation

NOI = net operating income



46 Real Estate And Investment Analysis

A brief explanation of terms frequently used in real estate analysis is given

here in order to aid in understanding the problems and results more fully.*

Annual Net Cash Flow 1is the annual net operating income without de-

preciation minus the annual debt service (i.e., annual mortgage payments).

Reversion is the future sales price minus the mortgage balance at the end of the

projection period.

Equity yield rate is that annual rate at which the present value of the net

annual cash flows plus the present value of the equity reversion equals the

equity investment value.

Equity investment value is the equity in the property at the beginning of the
projection period.

Overall Capitalization Rate is the net operating income divided by the selling

price.

Equity Yield Rate

Given the projection period in years, reversion amount, annual net cash flow,

and equity investment value, the equity yield rate may be calculated as follows:

1) Set the Payment Mode switch to END and press [SHERD.

2) Key in the reversion; press @.

3) Key in the number of years projection; press @.

4) Key in the net annual cash flow; press PMT]

5) Key in the equity investment value; press CID @Y.

6) Press @ to obtain the equity yield rate.

Example 1:

An apartment complex is listed for $1,960,500 and has an annual net operating

income of $166,315.37. The prospective buyeris considering a down payment

of $572,500 and will finance the remaining $1,388,000 for 29 years at 8%. If

the property appreciates a total of 20% over the next 10 years, what would

the equity yield rate be?

Using calculations described in the Owner’s Handbook, it is found that the

monthly mortgage payments are $10,270.45 and therefore the annual net cash
flow 1s $43,069.97

(NOI — debt service = net cash flow).

* For further information. refer to ELLWOOD TABLES. American Institute for Real Estate

Appraisers. 1970,
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The remaining mortgage balance at the end of 10 years will be $1,201,922.59.

To calculate the reversion at the end of the tenth year, find the future sales

price and subtract the remaining balance.

Keystrokes: Outputs:

BEGIN END
NOTE BOND

1960500 20
> 2352600.00 Future sales price 

1201922.59 & 1150677.41 Reversion

10 @ 43069.97

572500 REIE

 

13.00 Equity yield rate

 

Equity Investment Value and Present Value

Given the desired equity yield rate, projection period, annual net cash flow,

and the reversion, this procedure solves for the equity investment value and

present value of the investment (current sales price). Information is entered

as follows:

1) Set the Payment Mode switch to END and press (G

2) Key in the reversion, press @.

3) Key in the projection period in years; press @.

4) Key in the equity yield rate; press [l

5) Key in the annual net cash flow; press G@II3.

6) Press for the equity investment value.

7) Key in the mortgage amount, press @ to obtain the current sales price

or present value.

Example 1:

An investor has some money he wants to invest in real estate. One of his

alternatives is a warehouse, currently leased for 10 years, which generates

$26,460 annually before debt service (NOI). Because the warehouse is located

in a growth area, he estimates the property should sell for $420,000 at the

end of 10 years. He can obtain an 8'2%, 20 year mortgage for $240,000

which would have monthly payments of $2,082.78. If his desired yield is

11% over 10 years, what would his equity investment value be and how much

could he pay for the property (what is the current sales price)?
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Keystrokes: Outputs:

BEGIN END
NOTE BOND

10 E8G2x) 8.5 R (23]
2082.78 240000

> -167984.38 Remaining loan balance
after 10 years

420000 252015.62 Reversion value

@110
12

26460
240000 B3

v

 

-97393.37 Equity investment value

-337393.37 Current sales pricev

Future Sales Price and Overall Depreciation/Appreciation Rate

This calculation solves for the sales price at the end of the projection period

given the desired equity yield rate, annual net cash flow, equity investment

value, projection period, and the mortgage balance at the end of the projection

period. Information is entered as follows:

1) Set the Payment Mode switch to END and press (SN

2) Key in the projection period in years; press @.

3) Key in the equity yield rate; press .

4) Key in the annual net cash flow; press @I.

5) Key in the equity investment value; press (CEDGED.

6) Press to compute the reversion amount.

7) Key in the mortgage balance at the end of the projection period and

press to obtain the required future sales price.

8) Key in the purchase price, press EBJEB(A%) to obtain the overall
appreciation (if the answer is positive) or depreciation (if the answeris

negative).

Example 1:

A shopping center has an annual net cash flow of $14211.24. The desired

equity yield rate is 14% over a 9 year period. If the current asking price is

$616,000 what must the sales price at the end of year 9 be in order to achieve
the desired 14% return? What overall appreciation does this represent?

(Assume 25% equity ($154,000), 25 year mortgage at 8%, monthly payment

of $3,565.79, with a remaining balance of $385,522.31 at the end of year 9).



Real Estate And Investment Analysis 49

Keystrokes: Outputs:

BEGIN END
NOTE BOND

ol 148 14211.24

154000
385522.31
616000P(2%

272207.35 Reversion

657729.66 Future sales price

6.77 Overall appreciation

   

CANADIAN MORTGAGES

In Canada, interest is compounded semi-annually with payments made monthly.

This results in a different monthly mortgage factor than is used in the United

States, and is programmed into the HP-92. This difference can be handled

easily on the HP-92 by the addition of a few keystrokes. For any problem

requiring an input for @, the Canadian mortgage factoris calculated first and

then this value is entered for@ in the calculation to give the answer for Canada.

The keystrokes to calculate the Canadian mortgage factor are:

1) Press EHEN.

2) Key in 6, press @.

3) Key in 200; press @.

4) Key in the annual interest rate as a percent; press &3 CIS @Y.

5) Press @.

The Canadian mortgage factoris now stored in@ forfuture use. The examples

below show how this factor is used for @ in Canadian mortgage problems.

Example 1—Periodic Payment Amount

What is the monthly payment required to fully amortize a 30-year, $30,000

Canadian mortgage if the interest rate is 9%?
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Keystrokes: Outputs:

BEGIN END
NOTE BOND

6@ 200 @

I EB@O

 

0.74 Canadian mortgage

factor

 

30 E8(2x) 360.00 Total monthly periods in
mortgage life (into n)

30000 MO@MED— ~237.85 Monthly payment
(calculated)

Example 2—Number of Periodic Payments to Fully Amortize a Mortgage

An investor can afford to pay $440 per month on a $56,000 Canadian mortgage.

If the annual interestrate is 9% %, how long will it take to completely amortize

this mortgage?

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

6 @ 200
9.25 BER@0 0.76 Canadian monthly

mortgage factor

  

440 -440.00 Monthly payment
(into PMT)

56000 0 @@ 436.34 Total number of monthly
payments

128 > 36.36 Total years 

Example 3—Effective Interest Rate (Yield)

A Canadian mortgage has monthly payments of $612.77 with a maturity of

25 years. The principal amount is $75,500. What is the annual interest rate?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

25 B02x) 612.77

75500 GOED

 

0.72 Canadian monthly
mortgage factor

6@ o0 @& 200

v 8.75 Annual interest rate
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Example 4—Balance Remaining at End of Specified Period

A Canadian mortgage has monthly payments of $612.77 at 8.75% interest. The

principal amountis $75,500. What will be the outstanding balance remaining

at the end of 10 years?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

6 @ 200

8.75 BB@0

612.77 10 €8 (2x)

75500

 

0.72 Canadian monthly
mortgage factor

 

-61877.18 Remaining balance out-
standing at the end of 10
years



 

 
SAVINGS
AND

LEASING
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INTEREST RATE CONVERSIONS

An annual effective rate demonstrates the effect of compounding for a full

year of compounding periods at a particular periodic interest rate. The periodic

interest rate to be used is determined by dividing the number of compounding

periods in a year into the stated nominal interest rate. The effect is such that
if the nominal rate is held constant, as the number of compounding periods per

yearis increased, the annual effective interest rate will increase. The ultimate

or upper limit in this process is to have an infinite number of compounding

periods in a year, commonly called continuous compounding.

Nominal Rate Converted to Effective Rate

Given a nominal interest rate and the number of compounding periods per year,

this keystroke procedure computes the effective annual interest rate.

1) Press N

2) Key in the nominal rate; press GIED.

3) Key in the number of compounding periods per year; press ([ EED .

4) As given key in 100; press CEBG.

5) Press to obtain the effective annual interest rate.

Example 1:

What is the effective annual rate of interest if the annual nominal rate of

5%% i1s compounded quarterly?

Keystrokes: Outputs:

5.25 i080 —— 1.31 % quarterly interestrate

5.35 % effective interest rate100

 

Effective Rate Converted to Nominal Rate

Given an effective interest rate and the number of compounding periods per

year, this routine calculates the nominal interest rate.

1) Press (SHIN.

2) Key in the number of periods per year; press @.

3) Key in 100; press @3.

4) Key in the effective annual rate; press 3ISGIE .

5) Press to obtain the nominal rate.
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Example 1:

Find the nominal rate if the effective annual rate is 5.35% compounded

quarterly.

 

Keystrokes: Outputs:

4@ 100
535 BED@O

> 5.25 % nominal interest rate

Nominal Rate Converted to Continuous Effective Rate

This procedure converts a nominal annual interest rate to the continuous

effective rate.

1) Key in 1; press GIED.

2) Key in the nominal rate; press 3.

3) Press £ ()88 to obtain the continuous effective rate.

Example 1:

What is the effective rate resulting from a 5%% passbook rate with continuous

compounding?

Keystrokes: Outputs:

1 5.25
B0 5.39 % continuous rate

 

SAVINGS PLANS

This section gives keystroke procedures to evaluate frequently encountered

savings problems. Also included is a generalized routine to evaluate a savings

plan when deposits and withdrawals are made at irregular intervals.

Initial Deposit With Periodic Deposits

Given an initial deposit into a savings account, and a series of periodic deposits

coincident with the compounding period, the future value (or accumulated

amount) may be calculated as follows:

1) Set the Payment Mode switch to END and press (S

2) Key in the initial investment and press CIBGEY.

3) Key in the number of additional periodic deposits and press @.

4) Key in the periodic interest rate and press .
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5) Key in the periodic deposit and press (DG .

6) Press(@ to determine the value of the account at the end of the time period.

Example 1:

You have just opened a savings account with a $200 deposit. If you deposit

$50 a month, and the account earns 5%% compounded monthly, how much

will you have in 3 years?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

200 308 (2x) 5.2588 (129)
50 2178.94 Value of the account

 

Note:

If the periodic deposits do not coincide with the compounding periods, the

account must be evaluated in another manner. First, find the future value of

the initial deposit and store it. Then use the procedure for Compounding

Periods Different from Payment Periods to calculate the future value of the

periodic deposits. Recall the future value of the initial deposit and add to

obtain the value of the account.

Number of Periods to Deplete a Savings Account
or to Reach a Specified Balance

Given the current value of a savings account, the periodic interest rate, the

amount of the periodic withdrawal, and a specified balance, this procedure

determines the number of periods to reach that balance (the balance is zero if

the account is depleted.)

1) Set the Payment Mode switch to END and press (SR

2) Key in the value of the savings account and press CEDGED.

3) Key in the periodic interest rate and press il .

4) Key in the amount of the periodic withdrawal and press @M.

5) Key in the amount remaining in the account and press @J. This step may

be omitted if the account is depleted (FV = 0).

6) Press @ to determine the number of periods to reach the desired balance.
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Example 1:

Your savings account presently contains $18,000 and earns 5%% compounded

monthly. You wish to withdraw $300 a month until the account is depleted.

How long will this take? If you wish to reduce the account to $5,000, how

many withdrawals can you make?

 

 

 

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

D
18000 5.5 B (23
300 @U@ 70.32 Months

128 > 5.86 Yearstodeplete account

5000 @@ 52.95 Months

128 > 4.41 Years to reduce account

to $5,000

Periodic Deposits and Withdrawals

This section is presented as a guideline for evaluating a savings plan when

deposits and withdrawals occur at irregular intervals. One problem is given,

and a step-by-step method for setting-up and solving the problem is presented.

Problem:

You are presently depositing $50 at the end of each month into a local savings

and loan, earning 5%% compounded monthly. Your current balance is

$1023.25. How much will you have accumulated in 5 months?

The cash flow diagram looks like this:

FV = ?

!
R

-50 -50 -50 -50 -50

 

PV = —1023.25
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The keystrokes are:

Keystrokes: Outputs:

BEGIN END
NOTE BOND

50 5.5 BB (23] 1023.25

5@ 1299.22 Amount in account

 

Now suppose that at the beginning of the 5*" month you withdraw $80. What

is the new balance?

Keystrokes: Outputs:

80& 1219.22 New balancev

You increase your monthly deposit to $65. How much will you have in 3

months?

The cash flow diagram now looks like this:

 

 

? FV =2

PV = —1219.22 -65 -65 -65

Keystrokes: Outputs:

65 3
0@ —» 1431.95 Account balance

Suppose that for 2 months you decide not to make a periodic deposit. Whatis

the balance in the account?

¢ FV =7

I
 

1 2

PV = —1431.95

Keystrokes: Outputs:

2@ 0 & 1445.11 Account balance

This type of procedure may be continued for any length of time, and may be

modified to meet the user’s particular needs.
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COMPOUNDING PERIODS
DIFFERENT FROM PAYMENT PERIODS

In financial calculations involving a series of payments equally spaced in time

with periodic compounding, both periods of time are normally equal and coin-

cident. This is an assumption built into the HP-92 pre-programming.

In savings plans however, money may become available for deposit or invest-

ment at a frequency different from the compounding frequencies offered. The

HP-92 can easily be used in these calculations. However, because of the

assumptions mentioned, adjustments must be made to the data so that the two

periods can be considered to occur at the same time. When the compounding

periods occur more frequently than payment periods, additional keystrokes

adjust the compounding period interest rate to an equivalent rate for the

payment period. When payments occur more frequently than compounding,

the payment amount is adjusted to reflect the fact that payments earn simple

interest between compounding periods.

These procedures present solutions for future value, payment amount, and

number of payments for both situations of compounding periods differing from

payment periods. In addition it should be noted that only annuity due (pay-
ments at the beginning of payment periods) calculations are shown since this

i1s most common in savings plan calculations.

Compounding Periods More Frequent

When the compounding periods occur more frequently than the payment

periods, it is necessary to adjust the compounding period interest rate to an

equivalent interest rate for the payment period. To solve a problem requiring

an input for @, the equivalent payment period interest rate is calculated first

and used for @ in the standard procedure for the problem.

To calculate the equivalent payment period interest rate, information is entered

as follows:

1) Set the Payment Mode switch to BEGIN and press [SHSIEND.

2) Key in the number of compounding periods per year and press &i(0).

3) Key in the number of payments (deposits) per year and press G@ .

4) Key in the annual interest rate; press Cloa0.

5) Key in 100; press I@I@6 .

6) Press B.

The interest rate which corresponds to the payment period is now in register

1”’ and you are ready to proceed.
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Example 1: Solving for future value.

Starting today you make monthly deposits of $25 into an account paying

5% compounded daily (365-day basis). At the end of 7 years, how much will

you receive from the account?

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

365 @0 12 @0 30.42 Compounding/month

 

(into n)

  

 

sEmoan 0.01 Interest/month (into i)
100
DB 0.42 Equivalent periodic

interest rate

7 B8 (2] 25
» 2519.61 Future value

Example 2: Solving for payment amount.

In 2 years you will need $2500. You have just opened a 5.5% savings

account, compounded daily (365-day basis), where you intend to make

semi-monthly deposits. What amount must you deposit each period to reach

your goal?

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

365800 4 80 ———» 15.21 Compounding/semi-
month (into n)

   

55000 0.02 Interest/semi-monthly
(into 1)

100
PNi 0.23 Equivalent periodic

interest rate

2 2480
2500 -49.22 Amount of semi-monthly

deposit
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Example 3: Solving for number of payment periods.

You can make weekly deposits of $10 into an account paying 5.25% com-

pounded daily (365-day basis). How long will it take you to accumulate $1000?

 

  

Keystrokes: Outputs:

BEGIN END
NOTE BOND

365 B0 7@ 7.00 Compounding/week
(into n)

52510020 0.01 Interest/week
(into 1)

100
)B 0.10 Equivalent periodic

interest rate

10 1000 @@ — 95.23 Weeks
528 > 1.83 Years 

Payment Periods More Frequent

When the periodic payments occur more frequently than the compounding

periods, the payment amount is adjusted by a payment factor. To evaluate a
problem requiring an input for @@, an equivalent payment amountthat can

be considered to occur with the same frequency as compounding is calculated

and used for in the standard procedure for the problem. To solve for the

periodic payment, use the standard procedure to find the equivalent payment

amount and then divide by the payment factor. The procedure assumes that

payments are made at the beginning of the period.

To calculate the payment factor, information is entered as follows:

1) Key in the number of payment periods per year and press (ENTER+

2) Key in the number of compounding periods per year; press B3()&
163.

3) Key in the annual interest rate as a percent and press ZI3 )6 2 B8 @3

1&.

Example 1: Solving for future value.

For 3 years you make monthly deposits of $75 into an account paying 6%

compounded quarterly. How much will you have accumulated at the end of that

time?
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Keystrokes Outputs
BEGIN END
NOTE BOND

12 GAED4 B0 008
1BcEBVOE 28080
 

 

18 > 3.03 Payment factor
75 -227.25 Equivalent payment

amount

38080
c @BOa0 2963.62 Balance in account

 

Example 2: Solving for periodic payment.

For 8 years you wish to make weekly deposits in a savings account paying

5.5% compounded quarterly. What amount must you deposit each week to

accumulate $6000?

Keystrokes: Outputs:
BEGIN END
NOTE BOND

8 4680080
55a0
6000 -150.53 Equivalent payment

 

amount.

52
48008 185508
2800 18 13.10 Payment factor
e > —-11.49 Periodic payment

 

 

Example 3: Solving for number of payment periods.

You can make monthly deposits of $50 into an account paying 5.25% com-

pounded quarterly. How long will it take to accumulate $1000?
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Keystrokes: Outputs:

BEGIN END
NOTE BOND

12 48008
1@ 525 @B0Oa

2000 18

 

3.03 Payment factor

 

 

50 -151.31 Equivalent payment
amount

1000
52508m—— 6.38 Quarters
48 > 1.59 Years

1283 > 19.14 Months 

ADVANCE PAYMENTS

Payments on loans are typically made at the end of the period (in arrears).

However, there are situations where payments are made in advance (leasing

is a good example). Sometimes these agreements call for extra payments to

be made when the transaction is closed, before the payments would normally

be due.

The first procedure finds the periodic payment amount necessary to achieve a

desired yield when a number of payments are made in advance. And, given the

periodic payment, the second procedure calculates the periodic yield.

To calculate the payment, information is entered as follows:

1) Set the Payment Mode switch to END and press (SR

2) Key in the total number of payments in the lease and press CNMED.

3) Key in the total number of payments made in advance and press &9 (0]

280

4) Key in or calculate the periodic interest rate as a percent and press @l .

5) Key in 1; press EELI(0.

6) Key in the initial loan amount and press EZX@ to obtain the periodic
payment to be received by the lessor.
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Example 1:

Equipment worth $750 is leased for 12 months. The equipment is assumed to

have no salvage value at the end of the lease. The lessee has agreed to make 3

payments at the time of closing. What monthly payment is necessary to yield

the lessor 10% annually?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

12 GIED s GRO80
10 @029 1 EDGGE(o]

750 E98

 

64.45 Monthly payment to be
received

Example 2:

In the previous example, what monthly paymentis necessary to yield the lessor

10% annually if one payment is due at the time of closing?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

12 1 GR0E0
10 @023 1
ElO@ 750 D8

 

65.39 Monthly payment to be
received

Since this is an annuity due situation (payments at the beginning ofthe period)

the calculation could also be done as follows:

 

Keystrokes: Outputs:

BEGIN END
NOTE BOND

12@ 10 E8(23) 750
Y v 65.39 Monthly payment to be

received
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To calculate the periodic yield, information is entered as follows:

1) Set the Payment Mode switch to END and press (SR

2) Key in the total number of payments in the lease and press (ENTER ¢+

3) Key in the total number of payments made in advance and press &3 (]

S0
4) Key in the periodic payment to be received and press @YM.

5) Key in the total amount of the loan and press (o] .

6) Press @ to obtain the periodic yield.

Example 1:

A lease has been written to run for 60 months. The leased equipment has a

value of $25,000 with a $600 monthly payment. The lessee has agreed to make

3 payments at the time of closing ($1800). What is the annual yield to the

lessor?

Keystrokes: Outputs:

BEGIN END
NOTE BOND

60 AR080
600 25000 BX8 (o)

 

PMT]x ]+ ]pPv] i) 1.44 Monthly yield
12 > 17.33 Annual yield as a % 

Advance Payments With Residual

Situations may arise where a transaction has advance payments and a residual

value (salvage value) at the end of the normal term.

To calculate the payment amount, information is entered as follows:

1) Set the Payment Mode switch to END and press (SGEN.

2) Key in the total number of payments and press @.

3) Key in or calculate the periodic interest rate and press .

4) Key in the residual value and press @IG@Y.

5) Key in the loan amount and press @R() 0 MIENE.

6) Key in the total number of payments made in advance and press 8n0)

80! e (©] & to obtain the payment amount

received by the lessor.
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Example 1:

A copier worth $22,000 is to be leased for 48 months. The lessee has agreed
to make 4 payments in advance, with a purchase option at the end of 48 months

enabling him to buy the copier for 30% of the purchase price. What monthly

payment is necessary to yield the lessor 12% annually?

4(PMT) $6600

tEAEAtY
2 43 44 45 46 47 48

-$22000

Keystrokes: Outputs:

BEGIN END
NOTE BOND

48 @ 12 2 (125) 22000 B3 (2)

30

CHl2a680 o @

G0 +6800080 1

HEEDORENO
e > 453.84 Monthly payment 

received by lessor

To calculate the periodic yield, an iteration (trial and error) procedure must

be used. Information is entered as follows:

1) Set the Payment Mode switch to END and press ESEN.

2) Key in the total number of payments made in advance and press (0).

3) Key in the total number of payments and press B3 ().

4) Key in the periodic payment amount and press &(2).

5) Key in the loan amount and press B&(3).

6) Key in the residual value and press E9(4) .

7) Choose a best-guess periodic interest rate and press ) Q38 (1) @)8(4)

@ABB (&) to obtain the present value of the residual value at the

chosen interest rate.

8) Press 0 @ICNOENOBOENRTHEIEDE() to obtain the

present value of the periodic cash flows at the chosen interest rate.
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9) Press BN EM2A (9J@ to obtain the net present value
(NPV) of all the cash flows at the chosen interest rate.

10) If the NPV is negative, the yield is lower than the value chosen in step 7.

If the NPV is positive, the yield is higher than the value chosen in step 7.

11) Repeat steps 7-10 until the net present value is sufficiently close to zero.

Example 1:

Equipment worth $5000 is leased for 36 months, at $145 per month. The

lessee has agreed to pay the first and last month’s payments in advance. At

the end of the lease, the equipment may be purchased for $1500. Whatis the

annual yield to the lessor?

444ttt
1 33 34 35 36

$1500
2(145

 

 

    

 

-$5000

Keystrokes: Outputs:

BEGIN END
NOTE BOND

2 (0 > 2.00 Number of advance
payments

36 BB (0J > 36.00 Total number of
payments

145 @ 145.00 Monthly payment

5000 sTo]8) -5000.00 Amount given by lessor

1500 G(4 1500.00 Residual value

Choose 20% as the first guess of the annual yield.

20 12 6] By
(e -827.30 Present value of residual

0 (nre @-] n)
@ B —— -3740.39 Present value of periodic

payments

CIENOEN2a
3 > —-142.31 Net present value

Since the NPV is negative, the yield is less than 20%; choose 18% as next guess.
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18 1 (22@(D@C(4
@@&R(] ~877.63 Present value ofresidual
0 AEBONOan
EI2@N@MEDas— -3839.85 Present value of periodic

payments

ERGEENOENRA0
e > 7.49 Net present value 

The yield to the lessor is slightly higher than 18%. (It is actually 18.0978%.)
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CURVE FITTING

EXPONENTIAL CURVE FIT

Using the function of the HP-92, a least squares exponential curve fit

may easily be calculated according to the equation y = Ae®*. The exponential

curve fitting technique is often used to determine the growth rate of a variable

such as a stock’s value over time, when it is suspected that the performance

is non-linear. The value for B is the decimal value of the continuous growth

rate. For instance, assume after keying in several end-of-month price quotes

for a particular stock,it is determined that the value for B is 0.10. This means

that over the measured period the stock has experienced a 10% continuous

growth rate. This decimal continuous growth rate may then be converted to an

effective growth rate.

If B > 0, you will have a growth curve. If B < 0, you will have a decay

curve. Examples of these are given below.

 

(€101130 @117
B>0

Decay Curve
R     

The procedure is as follows:

1) Press i [cLy).

2) For each input pair of values, key in the y-value and press fIN; key in

the corresponding x-value and press &4.

3)  After all data pairs are input, press & (CRJEE(€) to obtain A in the
equation above.

4) Press to obtain B in the equation above.

5) Press E2(e) 1 @ to obtain the effective growth rate (as a decimal).

6) To obtain the correlation coefficient, press e0.

7) To make a y-estimate, key in the x-value, press E) &I (9.
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Example 1:

A stock’s price history is listed below. What effective growth rate does this

represent? If the stock continues this growth rate, what is the price projected

to be at the end of 1976 (year 5)?

End of Year Price

1972 (1) 52V
1973 (2) 55Va

1974 (3) (missing data)

1975 (4) 61
1976 (5) ?

Keystrokes: Outputs:

CLE

525 00N 164
55.25 BI[N) 2 4
61 BN 44

1.00 First data pair input

2.00 Second data pair input

3.00 Third data pair input

     

 

 

 

0()lEe 49.96 y-intercept (A)

0.05 B
018 > 0.05 Effective growth rate
ac > 1.00 Correlation coefficient

san > 64.14 Projected price at the end
of year 5 (1976)

LOGARITHMIC CURVE FIT

If your data does notfit a line or an exponential curve, try logarithmic curvefit.

This is calculated according to the equationy = A + B (In x), and all x values

must be positive.

A typical logarithmic curve is shown below.
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The procedure is as follows:

1) Press [ [CLy).

2) Key in the first y value, press BMEE. Key in the first x-value, press

fPENJ(EH. Repeatthis step for each data pair.

3) After all data pairs are input, press [ to obtain A in the equation
above.

4) Press to obtain B.

5) Press B(r) to obtain the correlation coefficient.

6) To solve for a projected y value, key in the x value, and press £ CNE) .

Example 1:

A manufacturer observes declining sales of a soon-to-be obsoleted product,

of which there were originally 10,000 units in inventory. The cumulative sales

figures over a number of months, given below, may be fit by a logarithmic

curve of the formy = A + B In x, where y represents cumulative sales in

units and x the number of months since the beginning. How many units will

be sold by the end of the eighth month?

Month | 1 2 3 4 5 6

Cumulative
Sales (units) 1431 3506 5177 6658 7810 8592

Keystrokes: Outputs:

Py
1431 1 BNEY
3506 2 HINEY
5177 3 BNEY
6658 4 BNEY
7810 5 BNEY

 

 

 

8592 6 HNE) —» 6.00 Six data pairs

0 > 1066.15 Value of A
> 4069.93 Value of B

(o |3 > 0.99 Correlation coefficient

sNG > 9529.34 Total units sold by end of 

eighth month
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POWER CURVE FIT

Another method of analysis is the power curve or geometric curve. The

equation of the power curve is y = AxB, and the values for A and B are

computed by calculations similar to linear regression. Some examples of power

curves are shown below.

 

     
The following keystrokes fit a power curve according to the equation

Iny =In A + B (In x):

1) Press @ .

2) Key in the first y-value, press E8([(N). Key in the first x-value, press

I3 NJ(EH. Repeat this step for all data pairs.

3) Press 8 (CRIEA (€9 to obtain A in the above equation.

4) Press to obtain B.

5) Press B(] to obtain the correlation coefficient.

6) To find a projected y, key in the x-value and press to obtain y.

Example 1:

If Galileo had wished to investigate quantitatively the relationship between the

time (t) for a falling object to hit the ground and the height (h) it has fallen,
he might have released a rock from various levels of the Tower of Pisa (which

was leaning even then) and timed its descent by counting his pulse. The follow-

ing data are measurements Galileo might have made.

t (pulses) | 2 25 35 4 4.5

h(feety | 30 50 90 130 150
 

Find the power curve formula that best expresses h as a function of t (h = AtB).
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Keystrokes: Outputs:

By
30N 2 BINEY
50N 2.5 BNES
90 BN 3.5 BNEY

 

 

 

130 BN 4 BNEY
150 BN 45 BWNEH —» 5.00 Five data pairs
0R(e 7.72 Value of A

> 1.99 Value of B

80 > 1.00 Correlation coefficient

So, the formula that best expresses h as a function of t is

h = 7.72t19

We know, as Galileo did not, that in fact h o« t* (h is proportionalto t?).

The

STANDARD ERROR OF THE MEAN

standard error of the mean is a measure of how reliable the mean of a

sample (x) is as an estimator of the mean of the population from which the

sample was drawn.

To calculate the standard error of the mean:

1)

2)

3)

4)

5)

6)

Press {8 .

If you are summing one set of numbers, key in the first number and

press 4. Continue until you have entered all of the values.

If you are summing two set of numbers, key in the y-value and press

@D key in the x-value and press 4. Continue until you have entered

all of the values.

Press B8 () to obtain the mean of the x-values.

Press B3 (s) (oJE2 (=) B to obtain the standard error of the mean of

the x-values.

Alternatively press €3 (s) (o) &2)@ to obtain the standard error

of the mean of the y-values.

Example 1:

A sample of 6 one-bedroom apartment rentals reveals that 1 rents for $190 per

month unfurnished, 1 rents for $200 per month, 2 rent for $205 per month,

1 rents for $216 per month, and 1 rents for $220 per month. What are the mean

monthly rental and the standard deviation? What is the standard error of the
mean?
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Keystrokes: Outputs:

190 4200
205 B4205
216 220 6.00 Total number of data

Inputs

 

 

 

0 > 206.00 Average monthly rent
as) > 10.86 Standard deviation

L]- 4.43 Standard error of the

 

mean

MEAN, STANDARD DEVIATION,
STANDARD ERROR FOR GROUPED DATA

Grouped data are presented in frequency distributions to save time and effort

in writing down (or entering) each observation individually. Given a set of data

points
X1, X2y-.5 Xp

with respective frequencies

fi, f2,..., fo

this procedure computes the mean, standard deviation, and standard error ofthe

mean.

1) Press E§ (CLeEAR).

2) Key in the first value and press EIED.

3) Key in the respective frequency and press ©JEEH. The display

shows the number of data points entered.

4) Repeat steps 2 and 3 for each data point.

5) Tocalculate the mean (average) press [ )XWEH ()

ROE.
6) Press B)(s) to find the standard deviation.

7) Press GE8 (O2[X@ to find the standard error of the mean.

Example 1:

A survey of 266 one-bedroom apartment rentals reveals that 54 rent for $190

per month unfurnished, 32 rent for $195 per month, 88 rent for $200 per month,

and 92 rent for $206 per month. What are the average monthly rental, the

standard deviation, and the standard error of the mean?
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Keystrokes: Outputs:

&
190 54
B00RcEY
195 32
B00RcE

200 88
G008y
206 92
G00CRE
GD)88EH(o)Y
BEREIRNE
e
(e JELH]-

1.00 First data pair entered

  

2.00 Second data pair entered

3.00 Third data pair entered

 

4.00 Fourth data pair entered

 

199.44 Average monthly rent

5.97 Standard deviation

0.37 Standard error of the

mean

 

v 

 

CHI-SQUARE STATISTIC

The chi-square statistic means the goodness of fit between two sets of fre-

quencies. It is used to test whether a set of observed frequencies differ from a

set of expected frequencies sufficiently to reject the hypothesis under which the

expected frequencies were obtained.

In other words, you are testing whether discrepancies between the observed

frequencies (O;) and the expected frequencies (E;) are significant, or whether

they may reasonably be attributed to chance. The formula generally used is:

n

Oi _Ei2

X = 2———(E i
=1

If there is a close agreement between the observed and expected frequencies,

X* will be small. If the agreement 1s poor, X* will be large.

The following keystrokes calculate the X* statistic:

1) Press GEIED.

2) Key in the first O; value, press GRED.

3) Key in the first E; value, pressRNOaa.

4) Repeat steps 2 and 3 for all data pairs. The X* value is displayed.
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Example 1:

A suspect die from a Las Vegas casino is brought to an independent testing

firm to determine its bias, if any. The die is tossed 120 times and the following

results obtained.

Number | 2 3 4 5 6

Observed Frequency | 25 17 15 23 24 16
 

The expected frequency = 120 throws/6 sides, or E = 20 for each number, 1

thru 6. (Since E is a constant is this example, there’s no need to store it in

R, each time.)

      

Keystrokes: Outputs:

25
20 BR0OS
(ReL @]=+] 1.25
17 208

QEnoaan 1.70
15 208
Qmoan 2.95
23 20 @
QNoaan 3.40
24 208
QNoan 4.20
16 20 @

SNoan 5.00 x2

The number of degrees of freedom is (n — 1). Since n = 6, the degrees of

freedom = §.

Consulting statistical tables, you look up x* to a 0.05 significance level

with 5 degrees of freedom, and see that x%;5 = 11.07. Since x* = 5 is

within 11.07, we may conclude that to a 0.05 significance level (Probability

= .995), the die is fair.
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ALPHABETICAL INDEX

TYPE

Assessment Support Bonds (At Maturity) .......................... 3

Assessment Support Bonds (Periodic) ............................. 1

Assessment Supported Notes . ............ ... .. ...i3

Assessment Supported Warrants .. ............ ... .. .. ... .. ..., .. 3

Banks for Cooperatives Debentures . .............................. 3

Bankers” Acceptances ...............6

Certificates of Indebtedness . .............. .. .. ... ... .. ... ...... 5

Certificates of Deposit ........... .. .. .. .. .. . ..1,4, 6

Commercial Paper ........ .. .. .. .. .. ..6

Commodity Credit Corporation . . ................uiuiuiiranennnn.. 1

Corporate Bonds . .. ....1

Export-Import Bank Participation Certificates . ...................... 1

Farmers Home Administration Insured Notes . ...................... 2

Federal Home Loan Bank Notes and Bonds ........................ 1

Federal Housing Administration (FHA) Debentures .................. 2

Federal Intermediate Credit Bank Debentures . ..................... 1,3

Federal Land Bank Bonds ......... ... ... .. ... .. ... ... ... ...... 1

FNMA Debentures . .....e1

FNMA Short Term Notes . .......... . . .. .... 6

Foreign Bonds . ... ... . .. ..2

GNMA Bonds and Participation Certificates ........................ 1

Inter-American Development Bank Bonds . .................. ... ... 1

International Bank for Reconstruction and Development Bonds .. .. ... .. 1

Merchant Marine Bonds . ......... ... ... ..i1

New Communities Act Debentures . .......... ... ... ... . ... .... 1

Postal Service Bonds . ......... ... .....1

Repurchase Agreements .. ........... ... .. . . .i-1

Revenue Supported Bonds ... ... ... ...i1

Revenue Supported Notes . ........ ... ... . ..3
Revenue Supported Warrants . ........ ... ... .. ... ... . . .. 3

Special Supported Bonds . ......... ... ...1

Special Supported Notes . ....... ... ... ...3

Special Supported Warrants . .. ......... ... ..i3
Tax Supported Bonds (At Maturity) . .......... . ... ... ... . ... .. 3

Tax Supported Bonds (Periodic) ............ ... ... ... ... ... ... ... 1

Tax Supported Warrants . ........ .. ... ... . ... .i3

Tennessee Valley Authority Bonds .. ......... ... ... ... ... ... .. ... 1

Tennessee Valley Authority Notes . .......... ... . ... ... ... . ... 6

U.S. Treasury Bills ...... ... . ..6

U.S. Treasury Bonds . ...... ... ... . . . . . ..2
U.S. Treasury Notes . .....e2

U.S. Treasury Tax-Anticipation Bills .. ......... ... ... ... ... .... 6
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Note:

Remember that the issue date, settlement date, maturity date, coupon rate,

price and yield are retained in separate storage registers, and do not need

to be re-entered for similar problems.

Type 1: Semi-annual Coupon, 30/360 Day Basis

Examples:

Corporate Bonds, Commodity Credit Corporation, Export-Import Bank

Certificates, Federal Home Loan Bank, Federal National Mortgage

Association Debentures (FNMA), Federal Land Bank Bonds, General National

Mortgage Association Bonds (GNMA), U.S. Postal Service Bonds, TVA

Bonds, State and Local Government Issues, Certificate of Deposit, Inter-

American Development Bank Bonds, International Bank for Reconstruction

and Development, Merchant Marine Bonds, New Communities Act Debentures

To calculate price:

1) Set the Day Basis switch to 360, the Payment Mode switch to BOND,

the Print Mode switch to ALL and press (SR

2) Key in the settlement date, press 0 [ssT)

3) Key in the maturity date and press B} (MT].

4) Key in the annual coupon rate as a percent and press EJ (CPN].

5) Key in the annualyield as a percent and press CEES.

6) Press to obtain the price and accrued interest of a semi-annual

coupon, 30/360 day basis security.

Example 1:

Calculate the price of a Federal Home Loan Bank Note given the following

information:

Settlement date June 20, 1977; maturity date August 30, 1978; coupon 5.65%;

yield 6.84%.

 

Keystrokes: Printer:

ALL

MAN[Tnorm

BEGIN END Gl P
360[[mm-365 'NOTE BOND b.c0157¢7 ST

8.301978 nT

5.65 CPN

6.201977 1 8.301978 T
B (M1] 5.65 B [CPN) 6.84 .74 Al

98.65 Price 98.69 wx
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To calculate yield:

1) Set the Day Basis switch to 360, the Payment Mode switch to BOND,

the Print Mode switch to ALL and press (SN

2) Key in the settlement date and press (1s.s7),

3) Key in the maturity date and press B (MT].

4) Key in the annual coupon rate as a percent and press EJ [CPN].

5) Key in the purchase price and press El&3.

6) Press to obtain the yield of a semi-annual coupon, 30/360 day

basis security.

Example 2:

Determine the yield of a Federal Land Bank Bond given the following data:

Settlement date May 19, 1972; maturity date June 30, 1983; price 98.50;

coupon 5.85%.

Keystrokes: Printer:
ALL

MANINnoRm

BEGIN END
se0 [[MMses  ore BOND

L F

85.191972 2§17
6.301983 MT

5.191972 1 (1857) 6.301983 Qs.ss CFN

B 5358 Baufis;gga fff’x
98.5 —— 6.04 Percent annual 6.04 kxx

yield

Type 2: Semi-annual Coupon, Actual/Actual Day Basis

Examples:

U.S. Treasury Bonds and Notes, Farmers Home Administration Insured Notes

(FHDA), Federal Housing Administration Debentures (FHA), Foreign Bonds

To calculate price:

1) Set the Day Basis switch to 365, the Payment Mode switch to BOND,

the Print Mode switch to ALL, and press (EHEN.

2) Key in the settlement date, press i [ssT),

3) Key in the maturity date and press ) (MT].
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4) Key in the annual coupon rate as a percent and press EJ CPN).

5) Key in the annual yield as a percent and press D

6) Press to obtain the price and accrued interest of a semi-annual

coupon, Actual/Actual day basis security.

Example 1:

Given the following security, find its price.

Settlement date September 17, 1976; maturity date December 15, 1976; interest

5.75%; annual yield 3.34%.

Keystrokes: Printer:
ALL

maN [JIT norm

BEGIN END
seo MMM 365 ore BOND

CL F
9.1719¢786 51
12.151976 N7

 

5.75 CPN
9.171976 B 12.151976 3.34 YLD
QM0 5.75 @EN 3.34 e

100.57 Purchase 100.57 »x¥

price

To calculate yield:

1) Set the Day Basis switch to 365, the Payment Mode switch to BOND,

the Print Mode switch to ALL, and press (S

2) Key in the settlement date, press &8 (s.s7),

3) Key in the maturity date and press B (MT].

4) Key in the annual coupon rate as a percent and press EJ [CPN].

5) Key in the purchase price and press 3.

6) Press to obtain the annual yield of a semi-annual coupon

security.
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Example 2:

Given the following security, find its yield.

U.S. Treasury Bond

Settlement date January 3, 1977; maturity date December 14, 1990; price

98.875 and coupon rate of 4%%.

Keystrokes: Printer:
ALL

mAN[TnorRm

BEGIN END
sco[l365 Fore BOND CL F

1.031977 ST
12.141950 T

1.031977 &8 12.141990 4.75 gzfl
B (0 4.75 B ER 98.875 ittt g

4.86 Percent 4.86 ¥xx

 

annual yield

Type 3: Interest at Maturity, 30/360 Day Basis

Examples:

Banks for Cooperatives Debentures, Federal Intermediate Credit Bank

Debentures, State and Local Government Issues, Warrants

To calculate price:

1) Set the Day Basis switch to 360, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press (ESI.

2) Key in the issue date and press CNMED.

3) Key in the settlement date and press 0 (ss7),

4) Key in the maturity date and press ) (MT].

5) Key in the annual coupon rate as a percent and press B (CPN).

6) Key in the annual yield as a percent and press (EE.

7) Press to obtain the price and accrued interest for both Actual/360

and 30/360 day basis.

Example 1:

Given the following security, find its price.

Banks for Cooperatives Debentures

Issued May 3, 1976; settlement date June 25, 1976; maturity date September

10, 1976; coupon 6.85%; yield 6.97%.
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Keystrokes: Printer:

ALL
mAN[Tnorm

BEGIN END_
360[35 NOTE BOND

CL F
3.031576 ENT?
6.251576 1551
89.101976é M1

.85 CPN
6.97 YLD

NOTE %360 FRC
5.031976 6.251976 gé-g{ nfi
0 0559 9.101976 @ (D 6.85 el o
BN 6,97 MEAWEEE—» 99.96 Purchase price 99.96 Kkk

To calculate yield:

1) Set the Day Basis switch to 360, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press (SHEID.

2) Key in the issue date and press CGHED.

3) Key in the settlement date and press &f (is.s7).

4) Key in the maturity date and press B (MT].

5) Key in the annual coupon rate as a percent and press [ [CPN).

6) Key in the price and press G@l&3.

7) Press to obtain the annual yield.

Example 2:

Given the following security, find its yield.

Banks for Cooperatives Debentures

Issued July 26, 1976; settlement date September 10, 1976; maturity date

November 22, 1976; coupon 7.15%; price 99.45.

Keystrokes: Printer:

ALL
maN[Tnorm

360[T365 CL F
261976 ENTT
9.101376 1SST
11.221976 NIl

7,13 CPN

7.261976 9.101976 99.45 PRC

o 11.221976 @ M™T) 7.15 s
B (PN 99.45 — 9.87 Percent 9.87 kkx

annual yield



Securities 87

Type 4: Interest at Maturity, Actual/360 Day Basis

Examples:

Certificates of Deposit, Repurchase Agreements

To calculate price:

1) Set the Day Basis switch to 360, the Payment Mode switch to BOND,

the Print Mode switch to ALL and press (SN

2) Key in the issue date and press (ENTER+ ]

3) Key in the settlement date and press [ (1s.s7)

4) Key in the maturity date and press B (MT].

5) Key in the annual coupon rate as a percent and press [ [CPN).

6) Key in the annual yield as a percent and press En.

7) Press to obtain the price and accrued interest for both Actual/360

and 30/360 day basis.

Example 1:

Given the following security, find its price.

Certificate of Deposit

Settlement date August 23, 1976; maturity date December 20, 1976;issue date

July 6, 1976; interest rate 5.8%; yield 5.65%.

Keystrokes: Printer:
ALL

mAN [Tl norRm

BEGIN END
seo[[MMM36s  Nore BOND

€L F
7.061976 ENT?
8.231976 IS8T
12.201976 N1

5.80 CPN
5.65 YD

NOTE %360 PRC
7.061976 8.231976 [ 0.77 Al

12.201976 @ (MT) 5.8 ‘“g-?g “g}

BN 5.65 —» 100.03 Purchase price 100.03 ¥¥x

To calculate yield:

1) Set the Day Basis switch to 360, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press (.

2) Key in the issue date and press CRMED.
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3) Key in the settlement date and press (is.s7),

4) Key in the maturity date and press ) (MT].

5) Key in the annual coupon rate as a percent and press € [CPN).

6) Key in the price and press GlE3.

7) Press MEEIE to obtain the annual yield.

Example 2:

Having just performed the previous example, what would be the annual yield

of the Certificate of Deposit if the security was purchased for $100.00?

Keystrokes: Printer:

100.00 PRC
NOTE %360 YLD

.76 ACT
100 BB, 5.76 Percent 5.76 ®#¥

annual yield
Note:

Since the other values are unchanged, it is not necessary to re-enter them in this

calculation.

Type 5: Interest at Maturity, Actual/Actual Day Basis

Examples:

Certificates of Indebtedness

To calculate price:

1) Set the Day Basis switch to 365, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press .

2) Key in the issue date and press GIED.

3) Key in the settlement date and press B (ss7)

4) Key in the maturity date and press B (MT].

5) Key in the annual coupon rate as a percent and press EJ [CPN].

6) Key in the annual yield and press CEE.

7) Press to obtain the purchase price and accrued interest.

Example 1:

Find the price of a Certificate of Indebtedness given the following information.

5% interest; desired yield 6.35%; settlement date June 4, 1976; issue date

April 15, 1976; maturity date November 15, 1976.
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Keystrokes: Printer:

ALL
mAN [JITH norm

BEGIN END_
sco llMses  Nore BOND cLF

4.151976 ENT?
6.041976 1551
11.1319/6 N1

5.00 CPN
4.151976 6.041976 6.35 YLD

@ 11.151976 @ (M) 5 “‘7750’_‘225 o
BN 635 MEEIEE—— 99.39 Purchase price 99.39 xxx

To calculate yield:

1) Set the Day Basis switch to 365, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press (S

2) Key in the issue date and press CRMEE.

3) Key in the settlement date and press (1S.ST),

4) Key in the maturity date and press ) (MT].

5) Key in the annual coupon rate as a percent and press € [CPN) .

6) Key in the purchase price and press GEle3.

7) Press to obtain the annual yield as a percent.

Example 2:

Find the yield of a Certificate of Indebtedness given the following information:

Issue date April 1, 1976; settlement date June 1, 1976; maturity date October

15, 1976; price 99.65; interest 5%.

Keystrokes: Printer:

ALL
mAN]Inorm

BEGIN END
seoMlses  Nore sono CL F

4.011576 ENT?
6.011576 ISST
10.151576 MT

4.011976 6.011976 gg.gg gzg

10.151976 € (MT] NOTE 2365 YLD
5 B [cPN) 99.65 —» 5.91 Percent 5.91 ¥&&

annual yield
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Type 6: Discount, Actual/360

Examples:

U.S. Treasury Bills, U.S. Treasury Tax-Anticipation Bills, FNMA Short Term

Notes, TVA Notes, Bankers’ Acceptances, Certificates of Deposit, Com-

mercial Paper

To calculate yield given price:

1) Set the Day Basis switch to 360, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press (EHEN.

2) Key in the settlement date and press GEED" (ssT),

3) Key in the maturity date and press ) (MT]).

4) Key in the purchase price and press GlE3.

5) Press EXIED to obtain the annualyield as a percent for both Actual/360

and 30/360 day basis.

Example 1:

Calculate the yield of the following U.S. Treasury Bill:

Settlement date September 28, 1976; maturity date August 1, 1977; price

96.27041; no coupons.

Keystrokes: Printer:
ALL

mAN [Tlnorm

BEGIN END
seo (MMM 365  Nore BOND

G F
9.281576 ENT?t

ISST
8.0119/«¢ Nl
96.27041 PRC

NOTE %360 YLD
9.28197¢ GMEDIT 4.54 ACT
8.011977 B (MT) 4.60 ‘;:

96.27041 D4.54 Percent 4.54 xax
annual yield

To calculate the price and effective yield given the discount rate:

1) Set the Day Basis switch to 360, the Payment Mode switch to NOTE,

the Print Mode switch to ALL, and press (SHEN.

2) Key in the settlement date and press ERED" (ss1)

3) Key in the maturity date and press B (MT].

4) Key in the discount rate (as a percent) and press EESED [CPN).
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5) Press @EBEIE to find the price.

6) Press 3CE30 M@6D ¢o find the effective annual yield as a

percent.

Example 2:

Calculate price and effective yield of the following U.S. Treasury Bill:

Settlement date October 8, 1976; maturity date March 21, 1977; discount rate

4.20%.

 

Keystrokes: Printer:

ALL

mAN[TnorRm

BEGIN END
seo[[[MMs6s  Nore BOND

L F

10.081576 ENT?t

ISST

3.2119¢¢v NI

-4.20 CFPN

NOTE %360 PRC

0.00 Al

98.08 ACT

0.00 Al

98.10 #xx
Ré

0.00 xxx

R4

98.09 wxx

10.081976 GRED" PRC
3.211977 B (MT) C‘épfi
4.20 @BB NOTE 360 YLD
EBmm 98.09 Price :;f ':EI
B0 ; R4

IELD]RY) » 4.28 Percent effective 4.28 ¥x& 

annual yield

AFTER-TAX YIELD

This procedure calculates the after-tax yield (either to maturity or some other

price). For after-tax computations, the interest or coupon payments are

considered income, while the difference between the bond or note face value

and its purchase price is considered capital gains.
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The keystrokes are:

1)

2)

4)

5)

6)

7

8)

9)

Set the Day Basis switch to 365, the Payment Mode switch to BOND,

the Print Mode switch to ALL, and press ([HERD.

Key in the sale price; press &(0].

Key in the purchase price; press BRI 0JE .

Key in the capital gains tax rate (expressed as a percent); press (o]

EXIB (o obtain the after-tax proceeds from the sale.

Press 100 @ &8 (0.

Key in the purchase date; press B (ssT),

Key in the assumed sell date; press ) (MT].

Key in the annual coupon rate (as a percent); press (ENTER+

Key in the income tax rate (expressed as percent) and press 3&&8 (0]
206.

10) Press GROEW0B to find the after-tax yield.

Example 1:

You can buy a 3% bond on November 1, 1976 for $70 and expect to sell

it in 5 years for $90. Whatis your net (after-tax) yield over the 5-year period

if interim coupon payments are considered as income, and your tax bracketis

50%?

(One-half of the long-term capital gain is taxable at 50%, so the tax on capital
gains alone is 25%.)

Keystrokes: Outputs:

3o[lses SECNWAS50

9% 880 70 GNOE
25 ABOENS

 

85.00 After-tax proceeds from
sale

100 B 88 (0

11.011976 &8 (s57) 11.011981

B 1) 3 GEED 50 A08(©
(|o JCE] reL JEB]R JE@]

5.89 % yield after taxes
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BREAK-EVEN ANALYSIS

Break-even analysis is basically a technique for analyzing the relationships

among fixed costs, variable costs, and income. Until the bread-even point is

reached, at the intersection ofthe total income and total cost lines, the producer

operates at a loss. After the break-even point, each unit produced and sold

makes a profit. Break-even analysis may be represented as follows:

 

 

 

  
Given four of these variables: fixed costs, sales price per unit, variable costs

per unit, number of units sold, and gross profit, the following procedures

evaluate the remaining variable. To calculate the break-even values, simply

let the gross profit equal zero.

Gross Profit

1) Key in the sales price per unit, press EIED.

2) Key in the variable costs per unit, press &@.

3) Key in the number of units sold, press E3.

4) To find the gross profit, key in the fixed costs and press @.

Fixed Costs

1) Key in the sales price per unit, press (ENTER+ ]

2) Key in the variable costs per unit, press @.

3) Key in the number of units sold, press B3.

4) To find the amount of fixed costs, key in the gross profit and press @ .
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Sales Price Per Unit

1) Key in the gross profit, press (ENTER ]

2) Key in the fixed costs, press &3.

3) Key in the number of units sold, press &.

4) To find the sales price per unit, key in the variable costs per unit and press

a.

Variable Costs Per Unit

1) Key in the sales price per unit, press EYMED.

2) Key in the gross profit, press GIED.

3) Key in the fixed costs, press 3.

4) Key in the number of units sold, press & .

5) Press @ to find the variable costs per unit.

Number of Units Sold

1) Key in the fixed costs, press CXMELD.

2) Key in the gross profit, press E3.

3) Key in the sales price per unit, press GIED.

4) Key in the variable costs per unit, press @ .

5) Press @ to obtain the number of units sold.

Example 1:

The Cooper Company sells finance textbooks at $13 each. Given the costs and

revenues below, how many textbooks must be sold to break-even?

Fixed costs

Typesetting $ 4,000

Graphics production 5,000

Printing and binding 3,000

Total fixed costs $12,000

Variable costs per copy

Distribution $ 1.00

Commissions 3.75
Royalties 2.00

Total variable costs per copy $ 6.75

Sales price per copy $ 13.00
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Keystrokes: Outputs:

12000 0

13 6.7 88 1920.00 Number of units.

 

The degree of operating leverage at a point is defined as the ratio of the

percentage change in net operating income to the percentage change in units

sold. The greatest degree of operating leverage is found near the break-even

point, where a small change in sales may produce a very large increase in

profits. This happens because the profits are close to zero near the break-even

point. Likewise, firms with a small degree of operating leverage are operating

farther from the break-even point, and they are relatively insensitive to changes

in sales volume.

The necessary inputs to calculate the degree of operating leverage are fixed

costs, sales price per unit, variable costs per unit, and number of units sold.

The keystrokes are:

1) Key in the sales price per unit, press GIED.

2) Key in the variable costs per unit, press @.

3) Key in the number of units, press E3 GIED.

4) Key in the fixed costs, press @ .

5) Press @ to determine the degree of operating leverage.

Example 2:

In the above example, what is the Cooper Company’s degree of operating

leverage at 2000 units? At 5000 units?

Keystrokes: Outputs:

13 6.75 8 2000 83
12000

et

13 6.75 8 5000 83
12000

25.00 This is close to the break-

even point.

v
v 1.62 The company is farther

from the break-even point
and less sensitive to
changes in sales volume.
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APPENDIX A
FINANCIAL FORMULAS

Percentage

_ Base (y) - Rate (x)

100

A% — (New Amount (x) — Base (y)) . 100

Base (y)

%o

 

Compound Interest

n = number of compounding periods

1 = periodic interest rate, expressed as %

PV = present value

FV = future value or balance

PMT = periodic payment

& = BEGIN/END switch position factor (0 or 1) indicating treatment of

PMT; O corresponds to END, 1 to BEGIN.

r = 1/100, periodic interest rate expressed as decimal

J— + —n0 =PV + (1 418 PMT [l_fl___>_] PRV
r

Net Present Value

NPV = net present value of a discounted cash flow

cf; = cash flow at period j

NPV —of, +S0 4boo
(1 +n)! (1 + r)? (1 +n)n

Amortization

P1 = first period of amortization schedule

P2 = last period of amortization schedule

INT; = amount of PMT applied to interest in period ]

PRN; = amount of PMT applied to principal in period |

j = period number

BAL; = BAL;, — PRN;; BAL, = |PV|
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 INT, = |PV| - -

 

100

PRN, = |PMT| — INT,

BAL, = |PV| — PRN,

i
INT, = BAL;, * —oo

PRN; = |[PMT| — INT;

P2

SINT = EINT,- = INTp, + INTp,oq + ... + INTp,
j=Pl1

P2

SPRN = EPRNj = PRNp, + PRNp,; + ... + PRN;,
j=P1

Depreciation

LIFE = asset’s depreciable life (years)

BOOK = starting book value

SAL = salvage value

N1 = first period of depreciation schedule

N2 = last period of depreciation schedule

FACT = declining balance factor expressed as %

j = period number

DPN; = depreciation expense during period j

RDV; = remaining depreciable value at end of period j = RDV;_; — DPN;

where RDV, = BOOK — SAL

RBV; = remaining book value = RBV;_; — DPN; where RBV, = BOOK

Straight-Line Depreciation

BOOK — SAL

DPN; = LIFE
forj=1,2,...
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Sum-of-the-Years’-Digits Depreciation

soyp = W + 1)(2w + 2F)

where W = integer part of LIFE

F = fractional part of LIFE

(i.e., for a LIFE of 12.25 years W = 12 and F = .25).

DPN, = %}—)(BOOK — SAL)

Declining Balance Depreciation

DPN; = RBV,_, FACT
100 - LIFE

Loans With A Constant Amount Paid Towards Principal

BALg = remaining balance after time period K

CPMT = constant payment to principal

BALg =PV — (K - CPMT)

K'™ paymentto interest = i(BALg) = (PMT))x

K™ total payment = CPMT + (PMT))x

Add-On Interest Rate To APR

r = add-on rate as a decimal

 

n = number of monthly payments

APR = 1200i, where i is the solution in the following equation:

n _ 1 -+

1 +-2 !
12

Rule of 78’s Rebate

PV = finance charge

Iy = interest charged at month k

L2 -k + D)
K n(n + 1)

Rebate :M

2
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Wrap-Around Mortgage

_PMT, [1-(14+n™™]  PMT,[1—(1+1)"]
PV, =PV, = + FV(14r)™ 

r r

Canadian Mortgages

1/6
monthly factor = [(l + %) —1] X 100

Compounding Periods Different From Payment Periods

pMTzi_V_[__Q]
Z (1+Qm"—1

= number of payment periods per year

C = number of compounding periods per year

when P/C =< 1

Q=1+-1

Z=(01+Q)

n = total number of payments

when P/C > 1

Q=r

n = (total number of payments) - C/P

Z=®/C+1)- (—8—) + (P/C)

Advance Payments

PV — FV(l + )™

[1 — (1 +-a +A]
r

A = number of payments made in advance

PMT = 

where:

Linear Regression

for

y = A + Bx
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Sxy; — XY
n
B

\2
Exiz _ (Exl)

n

A =§ - BX

where: - 2x — 2y
x = y =

n n

2

[ExiYi - —inzyi]

R? = !

[2)(12 _ (zxi)2 ] [Eyiz _ (Eyl)2 ]

n n

n = number of data pairs

Exponential Curve Fit

y = AeBX

2x; Iny; — i (Exi)(zlnyi)
B = n
 

Exi?' - % (Exi)z

A = exp [—El;lyj — B %]

Logarithmic Curve Fit

y = A + B(Inx)

2y; Inx; — 1 2Inx;2y;
n
 

3(Inx;)? — % (2Inx;)?

A = % (2y; — B2Inx;)

y A + B(Inx)<

I}
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Power Curve Fit

y = AxB (A >0)

Iny = InA + Binx

 

  

_ (ZInx;)(XIny;)
o 2(Inx;)(Iny;) -

2(Inx;)? — Glnx)®
' n

A = exp [ 2lny; B 2Inx; ]

n n

y = AxB

Standard Error of The Mean

55 = —2 S5 = —2
 Vh Y WVh

Mean, Standard Deviation, Standard Error For Grouped Data

Efixi

2f
 mean X =

s .2 —_ s X2

standard deviation s, = M
Efi - 1

Sx

2f;
standard error sz = 

Bonds and Notes

Reference:

Spence, Bruce M. and others, STANDARD SECURITIES CALCULATION

METHODS, Securities Industry Association, 1973.

DIM/b = days between issue date and maturity date/day basis from calendar

switch

DSM/b = days between settlement date and maturity date/day basis from

calendar switch
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DIS = days between issue date and settlement date

DIS/b = DIM/b — DSM/b

E = number of days in coupon period where settlement occurs

DSC = E — DIS = days from settlement date to next six month coupon

date

N = number of semi-annual coupons payable between settlement date

and maturity date or call date

CPN - CALL

100

DISC = discount rate (as a percent)

CALL = redemption value per $100 par value (call price)

CPN =

Types 1 and 2

Price (given yield) with 6 months or less to maturity

100 (CALL + CPN )
2 DIS  CPN ]

_[ E 2100+(D%M _ YIELD)

 

PRICE = 

 
2

Price (given yield) with more than 6 months to maturity.

 

PRICE =  
 

N

CALL Ay 2
K=1

E| 4 YIELD | 4 YIELD
200 2

CPN  DIS
2 E

Types 3, 4, and 5

  

 

DIM)=y) 100 (CALL + CPN -

PRICE = 

 (100 + YIELD -
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Type 6

Price (given discount rate)

 PRICE = (CALL) — (DISC - CALL - DiM )

Yield (given price)

YIELD = CALL — PRICE b (100)

PRICE DSM
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