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Introduction

i jcations handbook is intended to supplement the HP-12C
ghutfz:f?sp 1;§andbook and Problem—Solvin_g Guf'de and thekHP-ltiC
Solutions Handbook (referred to later in this handbo9 1as We
owner’s handbook and the solutions ha:ndl?o?k r_especuze g).t e
will refer you to these two books when a topic is discussed that we
can’t fully develop here. .

Where there are applications in this book that are smzﬂ?.r to th:;e
in the other two books, we will give a short d15f_:ussmn _of the
relaﬁonshﬁps. We invite and encourage you to expenm_ent with d:
various solutions available so that you can learn w}‘nch metha:r{i
are most efficient and useful for you. Withoui.: attempting to prque
a textbook on the topics discussed, we will aftempt to provi i
enough explanatory detail so that you can select the mos
appropriate method.

ing Calculator Programs

g:ny ?f the applications in this handbook involve a calculaﬁt:r
program. These programs can save you the drudgery of repea thi
long sequences of keystrokes for repetitive proble_ms. %klso, ;nce the
program is correctly stored in the c?lculator, it will re u::e e
possibility of errors caused by pressing the wrong l’my a d?nomk
point in the calculation. Refer to section 8 of the owner’s handboo.
for essential information about entering and using programs.
Remember to check whether you have entered the program
correctly by working the examples that accompany the programs
before using them for your own problems.

Conventions _ _
Several applications in this book involve.taxatmn- These routines
calculate an estimate of taxes for generalized cases, not actual tax
iabilities. )
I'Il'he HP-12C cash flow sign convention is used throughqut this
book. (Refer to page 41 in the owner’s handbook.} Cash r?cexpts are
assumed to carry a positive sign and cash expenditures ari
assumed to carry a negative sign. Be sure to always use the correc
6
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cash flow signs when using the procedures and programs in this
handbook. Also, unless otherwise stated in the context of a
particalar problem, all cash flows are assumed to occur at the end
of the period (press [§){END)) and the display format is rounded to
two decimal places (press [f](Z]).

There are many real estate financing problems in which a period
other than one year is used. In virtually all of these cases, the
interest rate is originally stated as an annual rate, or—when the
interest rate is to be calculated—an annual rate is desired at the
end. Remember that in all financial caleulations used in this book,
the period and interest rate must match within a problem—
whether it is months, calendar quarters, or years—so be sure to
convert when necessary.

We are aware that conversion of monthly interest rates is a topic of
some debate and is not universally accomplished by a single
method. The method that we use to convert a periodic rate to an
annual rate is the conventional method of multiplying the periodic
rate by the number of periods per year. We call the result, unless
specifically noted otherwise, the “annual interest rate.” For
example, a monthly interest rate of 1.3% equals an annual interest
rate of 15.6%. In the examples and problems we will refer to this
interest rate as either the “investor's vield” or the “borrower’s
interest rate cost,” depending on the viewpoint of the transaction.
We will not obscure the discussion by using the adjective
“effective,” which is often used in a different sense.

Technical Assistance

The keystroke procedures and program material in this handbook
are supplied with the assumption that the user has a working
knowledge of the concepts and terminology wused. Hewlett-
Packard's technical support of this product is limited to
explanations of operating procedures used in the handbook and
verification of answers given in the examples. If you have
technical problems when using this handbook, consult your
HP-12C Owner’s Handbook and Problem-Solving Guide. Should
you need further assistance, you may write to:

Hewlett-Packard
Corvallis Division Customer Support
1000 N.E. Circle Bivd.
Corvalli's, OR 97330




Section 1

Real Estate Financing Analysis

Basic Mortgage Components

Many of the analytical techniques illustrated in this book require
that you know certain basic mortgage components. For a
particular problem certain of these values may not be knovirn.
However, if any three elements are known (four for mortgages with
balloon payments) the remaining unknown value may be
calculated. Each of these calenlations is illustrated in the owner's
manual (section 3, “Basic Financial Functions”).

We have summarized the basic financial functions below for quick
reference.

Storing Financial Data
{Use correct cash flow sign.)
Value Stored
Nurmber of payments (n) n
Periodic interest rate as a percent (i) i
Initial loan balance (PV) PV
Periodic payment (PMT) PMT

Future value or balloon
payment {FV) v

ElEEEER

Unknown Value Known Values Reqguired to Solve

@ . DEEEE
0 @ Rt
@ DlemEat
[ WVt
o DEDEND

* Refer to appendix A for further information on the caleulation of .

TFV will be zero if there is no balicon payment; refer to “Partially Amortized Loan
Caleulations,” page 16. .
8
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Example 1: A brokerlistsa Property that has an assumable loan.
The original loan amount was $150,000 at 7% annual interest, fully
amortized with monthly payments for 25 years. The loan was
taken 11 years and 8 months 2go. What is the loan balance?

Solution: The broker needs to know the monthly payment to
calculate the loan balance. The known basic mortgage components
are the original term (r), the periodic interest (#), and the original
balance (PV). The monthly payment (PMT) is unknown. We can
calculate the balance as a balloon payment (FV) due after 11 years
and 8 months. To compute the balloon payment the broker must
calculate the monthly payment, then he can use the four known
values (n, i, PV, and PMT) to compute the balioon payment.

Keystrokes Dispiay ‘

[f) CLEAR [AIN] Clears financial registers.

25 (g][12x] 300.00 Mortgage term.

7[9] 0.58 Interest rate.

150000 150.000.00 Original loan amount.

-1.060.17 Monthly payment.

11 11.00

12[x] 132.00

&8(¥][n) 140.00 Number of payments
made.

-110.080.32 Loan balance.

Example 2: A property has an existing loan of $100,000 with
moenthly payments of $1,127.84 for 25 years. What is the annual
interest rate of the loan?

Solution: The interest rate is the unknown value. The loan
amount, remaining term, and monthly payment are known.

‘Keystrokes Display
CLEAR [FIN] Clears financial registers.
25 [§]2x] 300.00 Mortgage term. .
100000 [FY) 100,000.00 Original loan amount.
112784 ~1,127.84 Monthly payment.
© 1.08 Monthly interest rate.
Annual interest raie.

12[x] 13.00
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Mortgage Measure Calculations

Debt Coverage Ratio (DCR)

The debt coverage ratio is calculated by dividing Net Operating
Income by Annual Debt Service (4DS). Lenders use the DQR asa
measure of safety in loan underwriting since it is a comparison of
property income to the amount needed to meet loan payment
obligations. Given constant NOJ, the DCR decreases as the ADS
increases. The debt coverage ratio is calculated as follows:

NOI .
= e (Equation 1-1a)
DCR DS
therefore: NOT
e (Equation 1-1b)
ADS DCR q

Example: The NOI from a property is estimated to be $6,400 per
year. There are two mortgages on the property. The first has
monthly payments of $325 and the second has guarterly payments
of $647. What is the DCR (use equation 1-1a):

Solution: The annual NOI must be divided by the tof.al annual
mortgage payments {ADS). You can use the automatic memory
stack of the HP-12C to solve this example by entering the numbers
in the order given in the example:

Keystrokes Display

6400 [ENTER] 6,400.00 NOL

325 325.00

12(%] 3,900.00 Annual payment on frst
morigage.

647 647.00

4] 2.588.00 Annual payment on
second mortgage.

6.488.00 Total annuat debt service.

B® 0.99 DCR.

Section 1: Real Estate Financing Analysis 11

Loan Payment Amount Using DCR

You can caleulate the loan payment amount by using equation
1-1b, then dividing by the number of payments per year:

Enter information as follows:
1. Keyinthe NOI, then press [ENTER).
2. Keyinthe DCR.
3. BSolve for the ADS by pressing [£].
4. Key in the number of payments per year.
5. Solvefor theloan payment amount by pressing ().

Example: A lender specifies a minimum DCR of 1.15 for a
property with an NOI of $100,000. What is the maximum monthly
loan payment amount the lender will receive from the property?

Solution: Calculate the ADS using equation 1-1b, then divide by

12 to get the monthly payment.
" Keystrokes Display
100000 [ENTER] 100.000.00  NOIL
115 86,956.52 ADS.
12(5) 7.246.38 Monthly loan payment
i amount.

' Loan Amount Using DCR
:The; loan amount is the present valme of the loan payments
discounted at the periodic interest rate of the loan. You calculate

_the loan payment amount using the method above. Then the loan
amount is calculated as follows:

:i1.". Press[f]CLEAR [FiN}to clear the financial registers.

Calculate the loan payment amount (refer to preceding
section). ’

- Enter the loan payment amount using (use appropriate
sign convention).

. Enter the number of Ioan payemnts using (7).
Enter the periodic interest rate using [7).
Press [FV] to solve for the loan amount.
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Exampie: A lender will make a loan at 15% annual inferest wit
monthly payments and a 30 year amortizaton. The minimum DC.
is 1.25. What is the maximum loan amount for a property with an

Ccanbe calculated using equation 1-2a as follows:
ess[f] CLEAR (FINto clear the fiancial registers.

NOI of $150,000 per year? oy m the term of the loan, then press &,

Keystrokes Display K 19__1:he periodic interest rate, then press[7).

(T) CLEAR [FR) Clears financial registers olve for the payment to amortize a $100 loan by pressing
150000 [ERTER] 150.000.00 NOL 1.09 IE}@

1.25[ 120,000.00  ADS. in the number of payments per year.

12 [Z)[ChS][PMT] ~-10.000.00 Monthly payment. ve for the annual loan constant by pressing [x].
302X 360.00 Number of payments. x

15{8)(12] 1.25 Periodic interest rate. S

790.861.42  Loan amount. mple: What is the annual loan constant for a 25 year loan

e __Iy__payments and a 14% annual interest rate (use a loan
£100 50 that the result will be a percent)?

Annual Loan Constant (ALC)

: : Display
The annual loan constant (also called loan constant or annual deb ' [ENY Clears financial registers
constant) is calcelated by dividing the ADS by the loan amount: Rl4EE - 100.00 Number of payments )
. j = E’]E] . 3.80 Periodic interest rate.
ALC= ADS (Equation 1-2 R : 100.00
Loan Amount x - LOBI! a'monnt.
- 3.62 Periodic payment.
The annual loan constant is defined as the ratio of ADS to thelo : 14.46 Annual loan constant as
amount for a loan of $1. : B a percent.
If you know the ALC and the loan amount, you can calculate th
annual debt service (ADS) as follows: : S
rest Rate for a Known ALC

ADS=ALCXLoan Amount (Equation 1-2 L .
the fpllomng procedure to caleulate the loan interest

If you know the ALC and the ADS, you can calculate the lo S
amount as follows: ' [fICLEAR [EN] to clear the financial registers.

¢ total number of payments using [« or [][72x].
[EnTER).

‘#nnual loan constant as a percent, then press
vert to a decimal value, )

th mxmber of payments per year, then press B

ADS
Loan Amount=
n oun ALC

(Equation 1-2
The loan constant is usually converted to a percentage rounded
two decimal places by using a loan amount of $100 to calculd
ALC. :
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6. Press1[PV].
Press[i].

. Enter the number of payments per year, then press [X] to
. solve for the annual interest rate.

Example: What is the annual interest rate of a 25 year Joan with
monthly payments and an annual loan constant of 15.00?

Keystrokes Display

[F}CLEAR Clears financial registers.

25302 300.00 Number of payments.

1 1.00

15 0.15 Annual loan constant as a
decimal.

12 [Z)(CHSI[FMT] -0.01 Monthly payments fora
loan of $1.

1{PV] 1.00 Loan amount.

i 1.22 Monthly interest rate.
Anmnual interest rate.

12(5) 14.60

Calculating n From the Annual Loan Constant

You can use ithe following procedure to calculate the approximate
number of payments, n, rounded up to the next integer, from an
annual loan constant. (Refer to appendix A for further discussion
of calculation of n.)

1. Press(f)CLEAR [FIN] to clear the financial registers.

2. Enter the periodic interest rate using or[3).
3. Press1{FV].
- 4. Press1[ENIERL.

5. Key in the ALC as a percent, then press (%] to convert to a
decimal value.

6. Key in the number of payments per year, then press (5]
[BMT).

7. Solve for the approximate number of payment periods by
pressing (n).
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Exam;ﬁe: What is the approximate number of payments for a
loan with 14.50% annual interest, monthly payments, and an ALC
of 14.91%?

Keystrokes Display

CLEAR{FIN] Clears financial registers.

14.508]0=2) 1.21 Periodic interest rate.

1 1.00 Loan amount,

1 1.00

14,91 0.15 Annual loan constant as a
] decimal.

12[E){chS){PMT] -0.01

(o) 300.00 Approximate number of

payments.

Loan Amount Using ALC and DCR

The following procedure uses equations 1-1a and 1-2¢ to calculate
the loan amount:

1. Keyinthe DCR, then press [ENTER].

2. Keyinthe ALC as a percent, then press [%).

8. . Keyin the NOI from the property.

4. Solve for the loan amount by pressing EIE.

Example: A lender will make a loan with an ALCof14.75% and a

DF’R of 1.15. What is the maximum loan amount for a property
with an NOJ of $36,000 per year?

Keystrokes Display

1.15 1.15 DCR.
14.75(%) 0.17 '

36000 36.000. NOL

EERI0] 212,232.87 Loan amount.
Loan Payment From the ALC

You can calculate the periodic payment by using equation 1-2b to
compute the ADS, then dividing by the number of payments per
vear, '
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Enter information as follows:
I. Keyintheloan amount and press [ENTER,.
2. Keyinthe ALC as a percent.
3. Solvefor the ADS by pressing [%).
4. EKeyinthe number of payments per year.
a. Soffire for the loan payment amount by pressing (Z].

Example: A lean of $275,000 has an annual loan constant of
12.85%. What is the monthly payment?

Keystrokes Display

275000 275,000.00  Loanamount.
12.85 35,337.50 Annual debt service.
12[3] 2,944.79 Monthly payment.

Partially Amortized Loan Calculations

A partially amortized loan is defined as a loan with periodic
payments less than the payments required to fully amortize the
loan during the loan term. A “bailoon payment” or lump sum
payment will be due at the end of the loan term. The balloon
payment is the unamortized loan principal and will be added to the
last regular payment for loans where payments are made at the
end of each period. A balloon payment may be a specified amount
or, if loan payments are caleulated for an amortization period
longer than the loan term, it will be the loan balance.

Balloon Payment
Use the following sequence to calculate a balloon payment:
1. Press[fJCLEAR to clear the financial registers.
2. Enter the number of loan payments, using [n]or[g] .
3. Enter the periodic interest rate, using [{or [91(123).
4. Keyin the loan amount, then press [FV].
5. Key in the payment, then press (use the correct cash
flow sign convention).
6. Solve for the amount of the balloon payment by pressing
).

PMT

Section 1: Reai Estate Financing Analysis 17

Example: What is the balloon payment due at the end of year 10
for a $750,000 loan with monthly payments of $9,483.23 and a 15%
annual interest rate?

Keystrokes Display

CLEAR (FIN] Clears financial registers.
1o[g][i2x] 120.00 Number of payments.
18[F] 1.25 Periodic interest rate.
750000 {FV] 750,000.00  Loan amount.

9483.33 -9.483.33 Payment amount.

. ~-720,185.74 Balloon payment.

Payment Required for a Specified Balloon
Use the following procedure to calculate the loan payment when

_the amount of the balloon payment is known:

1. Press{f]CLEAR [FiN)to clear the financial registers.
2. Enterthe number of payments, using (i) or (o)A}
3. Enter the periodic interest rate, using [{] or (291622,
4. Enter theloan amount, using [Fv).

5. Enter the specified balloon payment, using (use the
- correct cash flow sign convention).

6. Solve for the payment amount by Pressing [PMT].

- Example: Mr. Seller takes a $200,000 purchase money mortgage

at 12% annual interest with quarterly payments and with a

. $150,000 balioon payment due at the end of five years. What is the

- “quarterly payment?
. Keystrokes Display
) S [fICLEAR [FiN} Clears financial registers.
" 5[ENTER]4 [x){n] 20.00 Number of payments.
C 12 (ENTERM AT 3.00 Periodic interest rate.
200000 [FY) 200,000.00  Loan amount.
L .__1 50000 -150.000.00 Balloon payment amount,
~7.860.79 @Quarterly payment

amount.
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Remaining Balance of a Partially Amortized Loan

When the original loan balance is unknown, you can calculate the
remaining balance due on a partially amortized loan using the
following procedure:

Press[T] CLEAR [FI]to clear the financial registers.

2. Enter the remaining number of payments, using in}.

3. Enter the periodicinterest rate, using [j].

4. Enter the payment, using (use the correct cash flow
sign convention).

5. Enter the balloon payment, using (use the correci cash
flow convention).

6. Solveior the remaining balance by pressing [FV].

Example: A ten year loan at 15% annual interest, with monthly
payments of $1,283.62, has a balloon payment of $100,000 due at
the end of year 10. What is the remaining balance if the loan is to
be paid in full at the end of the sixth year (EQY 6)?

Keystrokes Display

CLEAR Clears financial registers.

10 6 4.00 Remaining term, EQY 6.

HENEFEY 48.00 Number of payments
remaining.

1530z 1.25 Periodic interest rate.

1283.62 -1.283.62 Monthly payment
(negative cash flow).

100000 -100.000.00 Balloon payment (also
negative cash flow).

101.208.02 Loan balance at the end of
year6.

Yield on a Loan With Fees or a Prepayment
Penalty

Loan fees and prepayment penalties will increase the cost or yield
of a loan. Calculation of the interest rate on loans is demonstrated
in the owners’ handhook. However, fees and prepayment penalties

Section 1: Real Estate Financing Analysis 19

_ change the yxe.ld to the lender and the cost to the borrower. You can
use the following procedure to solve for the yield to the lender:

®

®

. o1 Press {fiCLEAR [FIN] to clear the financial registers.
9 . - 2. Enterthe number of payments, using (] or (§)(12x).

o

®

3. Subtract any origination fees from the loan amount and,
using (PV), enter the result as the net proceeds.

4. Enter the loan payment amount, using [PMT] {use correct
" - cashflow sign convention).

5. Enter the loan balance plus total prépayment penalties,
- using [FV] (use correct cash flow sign convention).

6. Solvefor the periodic yield by pressing [{).
o 7. Enter the number of payments per year.
" '8." . Solve for the annual yield by pressing [=].

i : Example° A lender charges an origination fee of 3 points* plus
- $200 to make a $50,000 loan with monthly payments of $550.54.
The loan balance of $41,917.27 plus a prepayment penalty of 2% of

" ‘the loan balance is paid after 8 years. What is the vield to the
lgnder"

Keystrokes - Display -
Clears finanecial registers.
96.00 Number of payments.
$0.000.00 Loan amount.
b 1.500.00 3 points.
o 1.700.00 Total origination fees.
SR 48,300.00 Net loan proceeds.
550 54 m- ~550.54 Periodic payment.
-41,917.27 Loan balance after 8
years.
-838.35 Prepayment penalty.

. _n:ts" isa texm used in mortgage lending to describe a type of oxigination fee. & point
equa.ls one percem, of the loan amount.
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Keystrokes Display

~42,755.62 Loan balance plus total
prepayment penalties.

Bl 1.07 Periodic yield.

12[x] 12.85 Annual yield.

Price to Pay for a Mortgage
The price to pay for an existing mortgage is equ_al to the prgsex}t
value of the remalning Income stream, includ.mg the periodic
payments and the balloon payment if any, discounted at the
investor's required yield.
To calculate the price to pay for a mortgage:
1. Clear the financial registers by pressing [fJCLEAR [FIN].
2. Enter the number of remaining periods using [n] or [g][12x].
3. Enter the periodic discount rate (investors required yield)
using i) or (§J25].
4. Enter the periodic payment, using (use the correct cash
flow sign convention). .

5. Enter the balloon payment (if any), using [FV]{use the correct
cash flow sign convention).

6. Solve for the price to pay for the mortgage by pressing [FV].

Example: An investor wishes to earn 18% annual interest on
second mortgages. How much should he pay for a second mortgage
with 62 remaining monthly payments of $200 and a balloon
payment of $20,000 due at the end of the 62nd month?

Keystrokes Display .

[fJCLEAR [EIN] Clears financial registers.

62 [n) 62.00 Remaining monthly
payments.

18(9] 1.50 Discount rate (required
vield).

200 200.00 Periodic payments.

20000 (FY) 20,000.00 Balloon payment.

-15.981.82 Price to pay for mortgage.
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* Notice that $15,981.92 is not the remaining balance due on the
loan. The rate of interest in the loan contract would have to be
‘known 1o solve for the remaining balance (refer to the example for

-calculating the remaining balance of a partially amortized loan on
‘page 18).

Discount Point Calculations

. . Often there is a difference between the interest rate stated in a loan
. contract and the interest rate required by the market for loan
- transactions. A measure of this difference, where the market rate is
- higher than the contract rate is called “discount points”. A
" discount point is 1% of the loan face amount.

‘. This section presents several programs involving discount points.
"~ They supplement the applications involving points in section 12 of
-~ the owner’s handbook in that, in the following examples, points are
" either caleulated by the program or are entered directly by the user.

Number of Discount Points on a Loan

. The number of discount points on a loan is equal fo the difference,
in percent, between the face amount of the loan and the specified
target yield or the price to pay for the mortgage (refer to previous
section). To solve for discount points on a loan when the net
‘proceeds is known:

.-k Keyin theloan amount then press (ENTER).
2. . Key in the net proceeds of the loan (the amount the borrower

- --actually receives; refer to previous section for calculation if
1ot known).

Press [£%)(CHS] to solve for the number of discount points.

'Ekéﬁplé':' What is the number of discount points that will be
rged for an $85,000 loan where the net ioan proceeds required

for the lender to achieve the specified yield is $80,7507
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Keystrokes Dispiay

85000 85,000.00 Face amount of loan.
80750 80.750.00 Net loan proceeds.
5.00 Number of points.

Number of Discount Points and Net Loan Proceeds

The amount, in dollars, of a loan discount is equal to the face
amount of the loan times the number of discount points. Recall that
a discount point is 1% of the loan amount. Net loan proceeds are
simply the face amount of the loan less the discount. To solve for
the net loan proceeds when the number of points is known:

1. Key in the face amount of the loan and press [ENTER].
2. Keyin the number of points.

 Solve for the amount of the discount by pressing [%].
4. Solve for the net loan proceeds by pressing[].

Example: What is the amount of the discount (in dollars) and the
net loan proceeds for a $95,000 loan if the lender requires a discount

of 3 points?

Keystrokes Display

95000 95,000.00 Face amount of loan.
3 2,850.00 Amount of discount.
= 92,150.00 Net loan proceeds.

Annual Percentage Rate of a Loan With Discount Points

The annual percentage rate (APR) of a loan with discount points
depends on the stated interest rate of the loan, the amortization
term of the loan, the remaining duration of the loan, and the
number of discount points. The following program will caleulate
the annual interest rate of loans with monthly payments. Different
loan terms may be entered to compare alternative loans. First key
in the following program:
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KEYSTROKES

DISPLAY KEYSTROKES DISPLAY
e ujizia [FEDEY 09~ 4513
| JICLEAR{FRGM] | 0O~ [REL)4 10—~ 45 4
01- 4311 {(% 11- 25
[Reu 02— a5 1 |[@ 12- 30
. =Gz 03~ 4312 13~ 13
[fcd2 04- 45 2 |fi 14~ 12
. 05~ 13 |t 15~ 1
[Reg3 06- 45 3 |2 16— 2
PMT 07- 14 |[E 17- 20
08- 15
_ REGISTERS
Lo n Usg_'d ir Used PV: Lised PMT: Used
N mone | e | ™
Ry Number of :
<. .Dise. Pts.
- ""Key in the program.

I_{_gy in the annual interest rate ofthe loan, then press 1.
Key in thg face amount of the loan*, then press 2.

: Key in. the monthly loan payment*, then press [§70}3.

.- "Key in the number of discount points, then press 4,

;Key in the number of years until the loan is pai i
‘Key i paid off (this
should not exceed the amortization term of the loan), ihen
ress to calculate and display the APR.

Use the correct cash flow sign convention.
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7. Display theloan balance by pressing after running
the program.

8. Torepeatthe calculations for a different loan duration, go to
step 6.

9. To change other loan daia and repeat the calculations,
repeat any of steps 2 through 5 required and go to step 6.

As the program is written, only monthly payment loans and whole
numbered years can be used. To change the program to allow any
period definition, replace step Q1 in the program with [0, replace
step 03- with [i}, and do not enter steps 15-, 16-, and 17- (just press
after entering step 14~ of the program).

When running the modified program, key in the periodic interest
ratein step 2 and the number of periods in step 6.

Example: What is the APR of a4 $100,000 loan with monthly
payments of $1,280.83 at a nominal annual interest rate of 15%
when 3 points are charged by the lender and the loan balance is
paid after 3 years? After 10 years? What if 4 points were charged?

Keystrokes Display

15 1 15.00 Nominal (contract)
interest rate.

100000 2 100,000.00 Face value of loan.

1280.83

3 -1,280.83 Periodic payment.

3 4 3.00 Number of points.

3 16.28 APR for payback in 3
years.

10 [R/S] 15.61 APR for payback in 10
years.

4 4 4.00 Change loan discount
(step 5).

3 16.71 APFR fox paybackin 3
years at 4 points.

10 15.82 APR for payback in 10
years at 4 points.
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.- Loan Amortization Program
~-»" " Theloan amortization function key is discussed and illustrated at

: . . -the em? of Section 3 in the owner’s handbook. The simple program
_:_ . ..-.-below is included to provide an easy way to generate an annual

-loan amoritization schedule fora loan with monthly payments.

._ '{ KEYSTROKES DISPLAY KEYSTROKES DISPLAY
e TR 04- 31
.__ - | BcLearErEm) | oo- E23) 05- 34
T 01- 1 06— 31
B AR 02— 2 07- 4513
|OEMET 03~ 4211 |WEA)
N REGISTERS
S S Used i: Periodic PV: Loan PMT: Periodic
§ B Int. Raze Amount Payment
1 FV: Unused
1 ._Keyiﬁthe program.

© Enter the periodic interest rate, using [ or (F](T2=).
. Enter the loan amount, using .

‘Enter the pericdic payment, using {use correct cash
ﬂow sign convention).

" If the first year of the loan is a full 12 months (12 payments
‘‘made) goto step 6, otherwise key in the number of periods in

the first year and press {zz¥] to solve for
_:lcq;nulated principal reduction and to view loan
lanice. .

6 l’_’i’ess to view the accumulated interest for the full year.
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Press to view the annual principal reduction.
Press to view the loan balance at the end of the year.
9. Repeatsteps 6, 7 and 8 as many times as needed.

Example: Create an annual amortization schedule for a $100,000
loan at 12% interest with monthly payments of $1,028.61. Three
payments are made during the first year.

Keystrokes Dispiay
[f) CLEAR [FIN] Clears financial registers.
1279] 1.00 Periodic interest rate.
100000 100,000.00 Loan amount.
1028.61 -1028.61 Periodic payment.
34 -2,999.13 Interest, EOY 1(3
months).

E33 ~B86.70 Principal, EOY 1.
99,913.30 Balance, EOY 1.
~11,969.48 Interest, EOY 2.
-373.84 Principal, EQY 2.
99,539.46 Balance, EOY 2.
-11.922.06 Interest, EOY 3.
~421.26 Principal, EOY 3.

R/S 99,118.20 Balance, EQY 3.

Before-Tax Yield on Wrap-Around Loans

A wrap-around loan is a loan that is partially fundefl by an
existing underlying loan. Insiead of refinancing the existing loan,
the wrap-around borrower receives the difference between the
wrap-around loan amount and the underlying loan balance. The
wrap-around lender collects the loan payment on the wrap-around
loan and continues payment on the underlying loan. The wrap-
around lender’s net investment is the difference between the wrap-

Section 1: Real Estate Financing Analysis 27

‘around loan amount and the underlying loan balance. In return for
‘this net investment, the wrap-around lender receives the difference
between the loan payment on the wrap-around loan and the loan
payment on the underlaying loan, plus the difference in balloon
\'“"" 'payments if the loans are repaid before full amortization.

... The wrap-around loan analysis here is different from that in the
. solutions handbook (pages 7 to 11). The solution in the handbook

- -solves for yield if the wrap-around is held to full maturity. The
- application here allows you to select a term of analysis that is less
... than the full term of the wrap-around loan and the yields that are
- caleulated vary depending on the term you select. The reason the
\vield varies is that loans held to less than full maturity involve
balloon payments. The programs in this application take those
balloon payments into account when calcolating the yield.

There are two cases to be solved in the before-tax wrap-around
yield situation. The first is the yield on the lender’s net investment,
given the terms of the wrap-around loan and the underlying loan.
‘The second case is the interest rate required on the total wrap-
around loan to achieve a given yield on the lender’s net investment.
The interest rate on the total wrap-around loan depends on the

terest rate of the underlving loan and the vield specified by the
wrap-around lender on his net investment. Therefore, the interest

rate’ on the total wrap-around loan is sometimes called the
composite or blend rate.

The assumptions for both cases are that the remaining terms of
both loans exceed the time period under analysis, that there is no
penalty clavse for early repayment of the loans, and that the period
betweéen paymenis is the same for both loans (that is, both
nthly, or both annually, etc.).

Y'i'el_t';!'j"on ihe'Wrab-Around Lender's Net Investment

'I'heﬁrst case to be solved is to calculate the yield to the lender on
his net investment.
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KEYSTROKES DISPLAY KEYSTROKES DISPLAY
= 15- 30
[fiCLEAR 00- 16— 15
[REL)3 01- 45 3 5 17- 45 &
] 02- 12 | (Reu)2 18~ 456 2
[RCL}4 03- 45 4 |[-] 19~ 30
04— 13 8 20- 44 8
5 05~ 45 5 |[PMY 2i- 14
06— 14 |(ReLi4 22— 45 4
07— 15 1 23~ 45 1
RELjo o8- 45 o [ 24- 30
H 09- 12 7 25— a4 7
AL 10- 45 1 26— 13
&) 11— 13 |04 27~ 12
[RcL}z 12- 45 2 3 28- 44 6
13- 14 |HP/R)
12~ 15
REGISTERS
n: Number of i: Used PV: Used PMT: Used
Periods
FV: Used Ry Underlying | R, Underlying R,: Underlying
Int. Rate Loan Amnt. Payment
Ry: Wrap-Around | R, Wrap-Around Rg: Wrap-Around| Rg: Net Invest.
Int. Rate Loan Amt. Payment Int. Rate
Ry Net Rg: Net
Investment Payment
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L Key in the program.
i 2. Key in the number of periods under analysis, then press [n].

.:3.  Key in the periodic interest rate of the underlying loan, then
- . press(STGJ0.

4. Keyinthe underlying loan balance, then press (ETa)1.

B Key in the underlying loan payment, then press 2.

" 6. Key in the periodic interest rate
. then press{§70]3.

7. - Keyin the wrap-around loan amount, then press 4,

" 8. Keyinthe wrap-around loan payment, then press

of the wrap-around loan,

g Solve for the before-tax yield on the lender’s net investment

by pressing [R75).

- This program permits the user to change any of the variables of the
:  problem to solve for the yield on the lender’s net investment under
. alteérnative assumptions. Steps 2 through 8 store all required inputs
" and can be repeated in any order to change inputs.

" Example: Sam Seller sells a property for $250,000 with a $30,000
down payment. He makes a wrap-around loan to the buyer for
$220,000 at 2 composite rate of 13% annual interest with monthly
payments of $2,577.47. Mr. Seller will continue the payments of
- $1,258.79 on the underlying loan balance of $139,908.66 at 9%
interest. What is Mr. Seller'’s before-tax yield if the balances are
repaid at the end of the tenth year?

Kéjrstfokes

Display
7ICLEAR [FiN) Clears financial registers.
20(H) 120.00 Number of periods under
T analysis.
T EPD) o 0.75 Underlying loan rate.
13990866 (570) 1 139,908.66  Underlying loan balance.
258,79 [CHE) 2 -1,258.79 Underlying loan payment.
' 1.08 Wrap-around interest rate.

Hnialeh
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Keystrokes Display
220000 4 220,000.00 Wrap-around loan 1 REGISTERS
amount. |niNumberof  {i: Used PV: Used PMT: Used
2577.47[CAS]{81015 -2,577.47 Wrap-around loan Periods
ayment amount,
P y‘mdi jeld FV: Used Rg Underlying  |Ry:Underlying | Ry Underlying
R/S 1.62 Periodic ylee;d . o et it Rate A P
Annual yieid on the ne )
120 19-48 mve:mz;t. Ry Wrap-Around [R,; Wrap-Around Rs: Wrap-Around | Rg: Net Invest.
Int. Rate Loan Amt. Payment Int, Rate
Wrap-Around Loan Interest Rate R,: Net Rg: Net
The second case to be solved is that of calculating the composite Investment Payment
interest rate that the wrap-around loan must have in order to

achieve the specified yield on the wrap-around lender’s net
investment. The following program allows you to structure the
terms of the wrap-around loan.

Key in the program.
DISPLAY .
KEYSTROKES DISPLAY KEYSTROKES pPs Key in the number of periods under analysis, then press [n].
15~
G by Key in the periodic interest rate of the underlying loan, then
[HICLEAR 00— 16~ press ($10] 0.
- AL 17- 45 8 . .
{BCL]O 01 45 0 |[RcLs o PR Key in the underlying loan balance, then press 1.
il 02— 12 |[ReL]2 - _ )
Key in the underi loan payment, then press {Chs)[3T0) 2.
[Fel 03- 45 1 |5 19- 40 Ve paym P
— (§70)5 20- 44 5 Key in 1_:he wrap-around lender’s specified periodic yield on
& o4 *s |7 .- the net investment, then press 8.
[REE)2 05~ 45 2 |[FMT 21~ 14 e
BT 06— 14 {EL7 22—~ 45 7 T Key in the lenfier $ net investment amount (wrap-around
- loan amount minus the underlying loan amount), then press
07- 15 (fECL) 23- 451 - E@7.
— 24 40 S .
(REL)6 08 45 6 . " Key in the net payment to the wrap-around lender (wrap-
) 09— 12 |[3T0)4 25~ 44 4 - around loan payment minus the underlying loan payment),
®/e)? 10- 45 7 |9 26- 13 then press [CHS](ST0] 8.
il 11— 13 |0 27~ 12 - Bolve for the composite interest rate on the total wrap-
-around loan by pressing [R75].
D8 12- 45 8 |{Z0)3 28~ 44 3 :
13- 14 A% with the previous program, you can change any of the variables
14— 15 in'the problem to solve for the wrap-around composite interest rate

under alternative assumptions.
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Example: Consider Mr. Seller from the previous example. Assume
that his required before-tax vield on the investment is 18%. What
composite interest rate must appear on the wrap-around loan? The
period of the analysis is 10 years; the underlying loan rate is 9%,
the underlying loan balance is $139,908.66; and the underlying
loan monthly payment is $1.258.79. Mr. Seller requires an 18%
annual rate of return on the net investment. Since the wrap-around
loan is for $220,000, the net investment of the lender (Mx. Seller) is:

$220,000.00 — 139,908.66 = $80,091.34
Likewise, since the total wrap-around loan payment is $2577.47,
the net payment to the lender is:

$2,577.47 - 1,258.79 = §1,318.68

We use these net figures in running the program.

Keystrokes Display

CLEAR {FIN] Clears financial register.

120 [n] 120.00 Number of periods.

9{9d] 0 0.75 Underlying loan rate.

139908.66 1 139.908.66 Underlying loan balance.

1258.79 2 -1,268.79 Underlying loan
payment.

18 (4] 6 1.50 Wrap-around lender's
yield on net investment.

80091.34 7 80.091.34 Lender's net investment.

1318.68 8 -1,318.68 Lender’s net payment
received.

R/S 1.02 Periodic composite

interest rate.

12[x] 12.20 Annual composite interest

rate of wrap-around loan.
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.. Because this program solves for the compoesite interest rate of the
... total ‘wrap-around loan (given the loan amount, the payment
. - .amount, and the caleulated balloon payment at the end of the
. analysis period), the term to full amertization of the balloon is not

determined. Te solve for the full amortization period, use the
. following procedure:

.- Keystrokes Display

' 4 220,000.00 Stores wrap-around loan
SRR amount in PV,
- [RCL)s -2,577.47 Stores wrap-around loan
_ praymentin PMT.
a ' 0.00 Stores ending balance of
: SEERTRI fully amortized loan in FV.
" 3 1.02 Stores wrap-around loan
Se e interestrateini.
N [n -~ 200.00 Computes number of
N periods to fully amortize
loan.

: If_yqu use the above procedure to calenlate the number of periods,
: -b_é_-s:ure 1o restore the number of periods in the analysis to the n
register (step 2 in the program procedure list) before running the
program again. Note that you must look carefully at the answer to
the composite rate calculation. You entered a vield on the net
investment and the HP-12C calculated the composite rate that
would be required on the total wrap-around loan. To achieve a high
net investment yield, the composite rate required on the total wrap-
a_z_-ou.n'd loan can be so high that the wrap-around loan payment
(stored in mernory register Ry) is not sufficiently large to cover the
tnterest on the loan. If your application does not permit this
sit_uta:.tiqn, called a “negative amortization” loan, you must adjust
“the payment size to achieve a permissible solution—or lower the
- xequired yield on the net investment.
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By using the procedures described in section 11 of the owner’s
handbook, you can have both of the above programs in memory at
the same time. Since the registers used by both programs hold the
same information, you can work with either program without
having to reenter information that doesn™t change (refer to the
register maps that follow each program listing).

You can use the following program for estimating, by the method
" above, after-tax cash flows to the wrap-around lender:

"KEYSTROXES DISPLAY KEYSTROKES DISPLAY

[AE7E) 3 20- 45 3
[{ICLEAR 00—~ PMT 21~ 14
. . [(ReLls 01- 45 5 {[RCLIO 22- 45 0
Quick Estimate of After-Tax Cash Flows 5 or a4 B P

The following program and keystroke procedure will produce an
estimate of after-tax cash flows. The results of these calculations [BELJ2 03- 45 2 24- 4513
can then be used to calculate the resulting aftertax IRR for a wrap- [o 04-44 48 0 o 25-34 48 ©
around lender (discussed in next section). 2 05- 45 4 |[z%3) 26— a4
- o ) 06 12 |[RcD)s 27- 45 8
Cash flows after tax are derived as follows: - 9 07~ 45 8 |0 28— 30
Total Debt Service Received by Wrap-Around Lender o 1) 08- 13 7 29- 45 7
~ Debt Service Paid by Wrap-Around Lender 1EEs 09~ 45 6 30- 25
= Cash Flow Before Taxes SR Y 10~ 14 3 3- 45 3
Total Interest Earned by Wrap-Around Lender -{EEDo - 45 0 6 32- 45 6
— Interest Paid by Wrap-Around Lender # 12- 4211 |5 33- 30
= Net Taxable Interest Income Eras 13- 44 8 {[Acho 34~ 45 0
X Tax Rate [RELI(Fv) 14- 4513 §[x| 35- 20
= Tax on Taxable Income > 5= a4 5 |y P 3%
Cash Flow Before Taxes 1 16-" a5 1 {{=} 37- 30
— Tax on Taxable Income ol 17— 12 {[R/8 38 31

= Cash Flow After Taxes

“[meEnEo 18-4548 0 |[5)GT0J05 39-43,33 05
| B 18- 13

The after-tax IRR is calculated from: the net investment by the
wrap-around lender at the origination of the wrap-around loan, the
cash flows after taxes, and the net loan proceeds when the wrap-
around loan balance is repaid.
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REGISTERS
n: Used i: Used PV: Used PMT: Used
FV: Unused Rg:Numberof | R,:Under. Per. R,: Underiying
Pmts./Year int. Rate Loan Bal.

Rs: Underlying R4 Wrap Per. Rs: Wrap Loan Rg: Wrap

L.oan Pmt. Int. Rate Amount Payment
Ry Tax Rate as Rg: Amount 1o Rg: Used R 4 Used
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: Note: After the cash flow is displayed, the underlying
balance may be found in Ry and the wrap-around loan

. balance in Rg.
_': Note Because of the features of [f)[AMORT], answers using
{1) 2 decimal display may be different from answers using (f)

: 2. Refer to the first footnote under “Amortization™ in section
: 8 of the cwner’s handbook.

Example: What is the after-tax cash flow for a $150,000.00 wrap-

around loan at 13% interest with monthiy payments of $1,691.75?
be underlying loan balance is $90,000.00 at 8% interest with
monthly - payments of $1,150.00. The wrap-around lender’s
marginal fax rate is 45%.

. Display
1+ Reyin the program. . . Clears financial registers.
Press[f]CLEAR to clear the financial registers. 12.00 Number of payments per
3. Key in the number of payments per year, then press [§10] 0 i year.
(the number of payments per year must be the same for both 8 12(3) 1 0.67 Periodic interest rate of
the wrap-around loan and the underlying loan). s T underlying loan.
4. Key in the periodic interest rate of the underlying loan, then 90000 (752 90.000.00 Balance of underlying
press 1. - loan.
5. Keyinthe underlying loan balance, then press [ST0)2. 1150 3 -1.150.00 Pezc-liodic payment of
. B underlying loan.
: : )3, 3 [EReR)
6. Keyinthe underlying loan payment, then press 3 13 [ERER) 12 ,
7. Key in the periodic interest rate of the wrap-around loap, ; 1.08 Periodic interest rate of
then press 4, wrap-around loan.
Key in the wrap-around loan amount, then press 5. 150,000.00 Loan amount of wrap-
- : around loan,
in the wrap-around loan payment, then press A
Isiey e = ? ’ 1691.75 [CHE)(ST0)6 ~1.691.75 ,  Periodic payment of wrap-
: e : around loan.
( i i ST0)7. i .
10. Keyinthe marginal tax rate as a percent, then press 25.00 Lender's maeina] tax
11. Press to calculate the after-tax cash flow to the wrap- rate. ginal
around lender. 876.90 Cash flow after taxes,
12. Repeat step 11 for each successive year. EOY 1
13. Torerun the program from the first vear with different data, 6§73.99 Cash flow after taxes,
press [f] CLEAR , enter changed inputs in steps 2 EOY 2.
through 10, then go to step 11. 457.13 Cash flow after taxes,

EOY 3.
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Keystrokes Display
A/S 225.57 Cash flow after taxes,
EOY 4.
R/S ~21.43 Cash flow after taxes,
EQOY5.
9 144,400.10 Wrap-around loan re-
maining balance, EQY 5.
[REC:)o 49.587.68 Underlying loan ve-
maining balance, EQY 5.
| 94,812.42 Net loan balance due to
wrap-around lender,
EOYS5.

Notice that the wrap-around lender has a negative cash flow, after
taxes, at the end of year 5 of the loan. This occurs becanse the tax
on the net taxable interest income exceeds the wrap-around
lender’s cash flow before taxes.

Running the program does not change the data registers used to
store the original data. To rerun the program, press [T] CLEAR
and repeat the output procedure. Any of the data can

be changed before pressing [f] CLEAR to run the
program with new data.

After-Tax Yield to the Wrap-Around Lender *

The after-tax yield to the wrap-around lender is equal to the IRR of
the after-tax cash flows produced by the loan. Use the
function to caleulate this yield. You can calculate the after-tax cash
flows by using the program in the previous section.

1. Keyin the wrap-around lender’s initia] investment using the
correct cash flow sign convention, then press .

2. Keyin each cash flow after taxes, then press [8]{CTF.
Repeat step 2 as needed. (Inciude the net balance due the
wrap-around lender in the last year of the analysis.)

4. Solve for the wrap-around lender's after-tax yield by

pressing .
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: Exﬁh_:'pi_é:'-psiné the cash flows calculated in the preceding
e}géﬁ}pl_e,"yvhat’ is'the after tax yield to the wrap-around lender?

'Keystrokes ' Display
150000 (ERTER} . . .150,000.00  Wrap-around loan
- amount.
~60,000.00 Wrap-around lender’s
T initial investment.
876.90 First cash flow (year 1).
2)) 1. . 67399 Second cash flow (year 2).
3(EE . 457.13
225.57 {9](CF] - 225.57
21.43 ~21.43 Last cash flow (year 5).
94812.42[T(AYCH)  94.790.99 Net loan balance.
TRR) . 10.26 After tax yield.

'Refinancing Versus a Second Mortgage (A
‘Mini-Case Study)

Analyzing the cost of refinancing is similar to analyzing a wrap-
7around loan. The following mini-case study is presented to
illustrate how the cost of refinancing can be calculated for
comparison with the cost of a second mortgage. Unlike most of the

other examples in this handbook, this example will require
_intermediate calculations. This will increase the length and
complexity of the keystroke sequence needed to find the final
solution. Of course, other considerations such as total debt service
and loan origination fees affect the final selection of financing
method. Based only on the cost of borrowing money, the borrower
would choose the loan with the lowest interest rate cost. Therefore,
the interest rate cost for alternative financing must be calculated
¥ comparison.

Example: An investor owns a property that has appreciated in
value for several years. The existing loan balance of $201,908.37 is
8% per year and monthly payments are $1,929.54. The property
may be refinanced with a new loan of $250,000 at 12% interest with
monthly payments of $2,633.06 and a balloon payment at the end
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of 10 years. A lender will charge 2 peints as an origination fee on
the new loan amount. Another lender will make a second mortgage
loan of 50,000 at 18% interest per year with monthly payments of
$805.21 plus a balloon payment of $31,709.41 due at the end of year
10. The second mortgage lender will charge a 4 point origination
fee. What is the interest rate cost for the net loan proceeds of each
alternative?

Approach: Treat the new loan alternative as a wrap-around loan
and calculate the yield to the wrap-around lender. Then compare
the result with the interest rate cost of the second mortgage
(including discount points).

Although the keystroke procedure below is long and complex, we
have not suggested that you use a program to solve this mini-case
problem. This is becanse there is not likely to be another problem so
exactly like this one that the keystroke sequence will be exactly
duplicated. The purpose of the mini-case, unlike the other problems
in this book, is not to provide a cookbook set of steps to a solution,
but instead to give the user the “feel” of working through a
relatively unstructured set of data to an eventual solution.

Keystrokes Display

(f)CLEAR [FIN] Clears financial registers.

10(@l02x] 120.00

8[al(izz) 0.67

201908.37 201,908.37 .

1929.54 -1.929.54

[BE0 ~95,162.25 Save balance of existing
loan, EQOY 10.

108]0z2x] 120.00

12([@EZF 1.00

250000 250,000.00

2633.06 -2.633.06

~219.391,06  Balanceof newloan,
EOY 10.

oH®] -124.228.80 Additional loan balance,
EOQY 10 over existing

loan.

4

80521
31709.41
FH e

'jf_KeyStrokes =
3 .
' 1929.54 SN -

| 250000 ENTER)
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B Display

. ~703.52

* .250,000.00
5,000.00
245.000.00

43.091.63

2.01
24.17

120.00
50,000.00

2,000.00

48.000.00
~805.21
-31.708.41

1.58

18.97

Additional loan payment
amount.

New loan amount.

New loan discount.

Net loan proceeds before
repayment of existing
loan.

Net cash proceeds of
refinancing.
Monthly interest rate,

Annual interest rate cost
on net proceeds of
refinancing.

Second mortgage amount.

Discount on second
mortgage.

Net loan proceeds.

Monthly interest rate,

Annual interest rate cost
of second mortgage.
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Summary of Results

New Loan

Result (Refinance) Second Mortgage
Interest Rate 24.17% 18.97%
on Net Proceeds
Net Cash Proceeds 543,091.63 548,000.00
Net Increase in $703.52 $805.21
Monthly Payments
Total Monthly $2,633.06 $2,734.75
Payments (805.21 -+ 1,929.54}
Total Loan $219,391.05 $126,871.66
Balance(s) EOY 10 {31,709.41 + 95,162.25)

The investor may base a decision on any one or a combination of

the data above. Based solely on interest rate cost, the second
mortgage would be the better alternative.

Participation Loan Calculations

Lenders have had difficulty determining a fixed interest rate for
long term loans in the recent volatile capital market. Extreme
variations in market interest rates and in inflation seem to have
virtually eliminated the availability of long term fixed-rate real
estate loans. However, many real estate lenders are willing to make
loans if they can participate in the income or equity appreciation
from the property. The effective cost of borrowing using a
participation loan is the sum of the debt service at the nominal
terms of the loan and the lender’s participation income. This sum
equals the lender’s total return.

We will discuss two types of problems involving participation
loans. The first involves estimating the debt service of an income
participation loan. The second is that of estimating the lender’s
vield in the case where there is income or equity participation.
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: E_stirﬁ'at'i_hg' Debt Service for an Income Participation Loan

7 ‘An'income participation loan requires that the borrower pay the
“..--Jender a-portion of the income from the property in addition to 2
" specified ‘minimum debt service. The following program will

“estimate the income participation and total debt service for a

* property with income that increases at a constant rate. Provision is

made for cases in which the participation is payable when the

property income exceeds a specified minimum amount. The income
participation may be based on Effective Gross Income, Net

Operating Income, or other specified income figure.

The '-'j:rbg‘i‘am used to caleulate debt service for an income
_-participation loan is aiso used, later in this book, to calculate rent
-from a percentage lease (page 71).

- KEYSTROKES DISPLAY KEYSTROKES DISPLAY
BER {#e0s 13- 45 3
[[ICLEAR{PRGM] | 00~ 14— 25
w1 0i- 45 1 |[R7S 15- N
Eos 02- 44 5 |[RCLIO 16- 45 0
&eLis 03- 45 5 |3 17+ 40
[(ReL 2 04~ a5 2 |[(Rss 18- 31
05— 4334 |[RCLS 19— 45 5
‘feiGrg2 06-43,33 12 4 20- 45 4
0. 07- 0 21— 25
08- 3 22~ 40
{reC]o 03- 45 0 |[{ST0)5 23- 44 5
B/S] - 10~ 31 | [@DE0)03 24-43,33 03
(60119 11-43,33 19 | [f](F/R)
B 12~ 30
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: Kéjrs'i:fokes' : Display

REGISTERS : 'soooogjjo . .260,000.00 Mini deb i
n: Unused i: Unused PV: Used PMT: Unused S e .mzmum eot service.
65000 [::31 ST 65,000.00 First year property
— - e : s income.
FV: Unused Ro: Minimum R,: First Year R;: Minimum _ ___,?5000-2 i 75,000.00 Minimum income break
Debt Serv. Income Income ; o . point
Ry: Particip. Rs % Increase § Rg: Property e ' 20.00 Participation percentage.
Percentage in Income Income - 10.00 Annual percentage
L increase in property
income.
0.00 Income participation,
1. Keyinthe program. . EOY 1.
) o ) 60,000.00 Total debt serviee, EQY 1.
2. Key in the minimum debt service, then press . 0.00 Income participation,
3. Keyinthe property income for first year, then press 1. EOY 2.
hed 60.000.00 Total debt service, EQOY 2.
4. Key in the minimum income applied to property income, 730.00 Income participation.
then press 2.Keyin 0 2 if there is no minimum - EOY 3. P P ’
income.  60,730.00 Total debt service, EOY 3.
5. XKey in the participation percentage, then press 3. 2,303.00 Income participation,
EQY 4.
6. Ig-f% 1;1 the annual percent increase in income, then press 62,303.00 Total debt service, EOY 4.
(51G)4. 4,033.30 Income participation,
7. Press to calenlate the income participation amount. EQYs.
64,033.30 Total debt service, EOY 5.

8. Press to calculate the total debt service.

9. Repeat steps 7 and 8 for each subsequent vear. Lender s Yield on a Participation Loan

e ender s before-tax yield on a loan is equal to the borrower’s
est rate cost for the loan even if it is a participation loan.
Therefore, the cost of borrowing is equal to the IRR on the net loan
proceeds. The cash flows include the minimum debt service plus

¢ income participation (if any) and the loan balance plus the
equity participation (if any) at the end of the investment holding
penod ‘Income participation loans were discussed in the preceding
section. An equity partlmpatmn loan involves the payment of some
portxon of the equity in the property to the lender at some time in
the ‘future. It may be calculated as a portion of equity, net
appremauon in property value, or some other way. Both income

10. For a new problem or different input, press (f] CLEAR
to reset the program to the first line, then go to step 2.

Example: A lender requires a minimum debt service of $60,000.00
per year plus 20% of any income over $75,000. Income from the
property is expected to be $65,000 the first yvear and to increase 10%
per year. Estimate the total debt service for the first five years of
the loan.
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and equity participation may be present in a loan. The lender’s :

vield is calculated as follows:

1. Keyin the netloan proceeds, then press [gJ[CFo).

2. Key in the total of the minimum annual debt service plus
income participation each year, then press [g1[CF.

Repeat step 2 as needed, except for the year of sale.

4. For the vear of sale, key in the sum of the minimum debt
service, plus the income participation, plus the loan balance, °

plus equity participation, then press [S][CFLl-

5. Solve for the estimate* of before-tax annual yield by pressing _

(fBR].

Example: Thelender in the income participation problem on page *
44 will also receive an equity participation of 50% of net property
appreciation. The property cost $650,000 and is sold after 5 years

for $1,000,000. The original loan amount was $475,000 at 12%

interest, payable at $5,000 per month ($60,000 per year). A loan _:
origination fee of one point was charged at the originatorn of the *

-K_'eys_trplie.s

Display

. ~470,250.00

-60,000.00
" 60.000.00

" 60.730.00

62,303.00

©1,000,000.00

350,000.00

- 175,000.00

629,582.58

64.033.30

. 693,615.88

17.75
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Net loan proceeds.

Total debt service, EQY 1.
Total debt service, EQY 2.
Total debt service, EOY 3.
Total debt service, EQY 4.
Sale price.

Net appreciation.

Equity participation.
Total loan balance plus
equity participation due
lender upon sale.

Total debt service, EOY 5.

Grand total due lender
upon sale.

Lender's yield.

loan. Use the information from the income participation gxample
on page 44 plus these new figures to calculate the lender’s yield.

This e_xample assumes that the lender coliects the loan origination
. ] The lender’s yield is unchanged if a mortgage broker collecis a
e, However, the cost to the borrower is slightly increased and is
different from the lender’s yield. If a fee is paid to a third party,
tract the fees from the loan amount and store the net loan

Keysirokes Display roceeds into Rg. Then press [f)[[RA] to caleulaté the interest rate
[f]CLEAR [FiN] Clears financial registers. st to the borrower.
5[@iizx] 60.00 Number of payments.
12[8] 1.00 Periodic interest rate of
loan.
475000 475,000.00 Original loan amount.
5000 —-5.000.00 Periodic Joan payment.
FIEmICo -454.582.58 Loan balance, EOY 5
{saved in register R o, for
use later in procedure).
(ReCIFY) ~475,000.00 Loan amount.
1 —4,750.00 Origination fee.

*This routine assumes annual cash flows are used. The calculated yieid will be slightly |
different if payments are not annual because of the difference in compounding periods.
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Appraisal Applications

Mortgage-Equity (Ellwood) Analysis

Mortgage-Equity Analysis* is a technique used to appraise and
analyze income properties on a before tax basis. Mortgage terms,
principal amortization, equity yield, and the investment holding
period are used to calculate the Basic Capitalization Rate, r. Then r
is applied to the Net OUperating Income, NOI, of the property to
estimate value, V, using the income approach to make the estimate.
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- Equity yield rate.
he portion of the mortgage principal paid during the
olding period.

Smkmg _fuﬁd factor for the holding period at the
equity yield rate.

qffgage constant.
Mortgage loan-to-value ratio.

The expected change in property value during the holding period is

then entered into the analysis to calculate the Overall Capitaliza- DISPLAY KEYSTROKES DISPLAY
tion Rate, R {or Overall Rate). Value is then estimated from the ({ICLEAR(EIN) 18- 4234
following familiar formula:
_ 00— 1 19- 1
01- 4234 20~ 15
NOI . )
V= o (Equation 2-1) 02 1 1 21- a5 1
R 03— 13 18] 22. 1
The following program calculates the Ellwood mortgage coeffi- 04- 45 6 |[RCC]2 23- 45 2
cient, ¢, basic rate, r, and the overall rate, B according to the 05- 4311 {[] 24— 12
following formulas:
ie) g as 06~ 45 5 | [FMT) 25~ 14
1 ) 07— 4312 |[x] 26~ 20
L= (y +pX—}-f (Equation 2-2a) el
Sp 08~ 14 | [STO)jo 27-4430 0
05— 1 _
r=y—mXc¢ (Equation 2-2b) 28 1
10~ 2 2 28~ 45 2
+ 3 1 - >
R=y—mXec¢ ( dep )X (Equation 2-2¢) 1 20 30- 25
app- n 12- 44 0 |{STO)[x]0 3i-4440 ©
13- 45 1 0 32— 45 0
*This method is often called by the name of the late L.W. Ellwood. His beok, Ellwood 14— 43 11 R/S 33~ 31
Tables for Real Estate Appraising and Financing, 3rd Edition (Chicago: American —
Institute of Real Estate Appraisers, 1970) is the complete reference. William N. Kinnard, 15— 15 { [REL)2 34- 45 2
Income Property Veluation, (Lexington, Massachusetts: Heath Lexington Books, 1971), —
also presents a fuli explanation of the method. 16 1 0 35- 45 0
17- 40 | [BELl4 36~ 45 4

48
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Section 2: Appraisal Applications B1

KEYSTROKES DISPLAY KEYSTROKES DISPLAY :_K_g_éy_' i_x_i _the annual mortgage interest rate, then press 5.
= 37- 20 |mED3 43- 45 3 . Key in the mortgage amortization term, then press [ETo]6.
= 38— 30 |z 44— 25 Press [R7S]to calculate the mortgage coefficient, c.
1 39- 1 {[E23) 45 34 Press [R7S)to calculate the basic rate, r.
% 40- 25 R4 46—~ 33 - Pres _tg"céléu]ate the Overall Rate, R.
775 41~ 31 47- ao erin theprogram with different values, repeat any of
42~ 4514 |[fFR] eps 2 thrc gh 7 necessary to make changes and then repeat
steps 8,9, and b1 R
If you aren‘t interested in the mortgage coefficient, c,
te the (R781in fine 33, Likewise, if you don’t wish 1o see
2 basic rate, r, delete the inline4t~.
_ ur.ues that the mortgage has monthly payments.
REGISTERS What ‘are the mortgage coefficient, basic rate, and
. " a property which is expected to increase in vaiue -
: : : PMT: U L5 PrODes : o g
n: Used i Used PV: Used sed 10 year holding period? The equity yield rate is 15%. A
- ar 6% of the value is available at 12% interest with monthly
FV: Used Ry Used Ry: Holding Ry Equity payments for 25 years. Make the same calculations assuwing that
Period Yield Rate the property is financed with a loan for 80% of the value at 13%
Ry Changein R, Loan-to- Rg: Mortgage R¢: Mortgage gs_t w"th monthly payments for 30 years.
Value Value Ratio Int. Rate Amort. Rate Ve

Keystzokes  Display
1o[sTO)1 + 10.00 Holding period.
5‘@2 T 15.00 Equity yield rate.

1. Keyinthe program 5 : 25.00 Changein value.

- hol ‘ od th ] 75.00 Loan-to-value ratio.

2. Key in the holding period in years, then press . -
(Assumed to be less than or equal to the mortgage 12.00 f;;:“a} mortgage interest

oati ; ]
amrtization term.) 25.00 Mortgage amortization

3. Keyin the equity vield rate as a percent, then press 2. term.

4. Key in the net change in value as a percent, then press 25.000000 Sf:s display to six decimal
3. Use 3 to enter an expected decline in value as a places. .
negative number. 0.029643 ¢, morigage coefficient.

0.127767 7, basic rate.
i = i STO| 4,
5. Keyin the loan-to-value ratio as a percent, then press 0115454 B overallnete.




52 Section 2: Appraisal Applications

Keystrokes Display
808104 80.000000 Alternative loan-to-value
ratio.
13 5 13.000000 Alternative loan interest
rate.
30 6 30.000000 Alternative loan
amortization texm.
R/S 0.020004 Revised c.
R/S 0.133996 Revised r.
R/S 0.121683 Revised R.

Band of Investment Analysis

Discount rates are sometimes estimated using the weighted

average of the return on equity investment* and the mortgag
constant. The morigage consiant is the sum of the return on the

mortgage amount and the return of the mortgage principal. This
approach to calculating the discount rate is called band of

investment analysis. The following program will calculate the

discount rate using the band of investment approach. It is assumed .

that the mortgage requires monthiy payments.
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*The equity dividend rate {or cash-on-cash rate} is sometimes used instead of the actual

equity vate.

KEYSTROKES DISPLAY KEYSTROKES DISPLAY
07- 4312
[fICLEAR[FRGM]] 00— 08— 14
[fICLEAR[EIN] 01—~ 4234 )1 09~

1 02~ 112 10— 2
03— 131 - 20
1 04- 45 1 o 12- 45 0O
EE= 05- 4311 | [% 13- 25
2 06~ 45 2 4 14- 44 4

'_KEYSTBQKES =} - DISPLAY KEYSTROKES DISPLAY
A 15— 1 & 20~ 25
' 16~ 45 o |{RcLj4 21- 45 &
| 7- 25 |5 22— 30
18— 30 | [{[F/H)
1 G 45 3
: REGISTERS
it Used PV: Used PMT: Used
"Ry Loansto- R,: Morigage Ry Mortgage
Value Ratio Amort. Term In1. Rate
:éiur'ri Rate
Key in the program.

Key in the loan-to-yalue ratio as a percentage, then press

ETo.

ey in the mortgage amortization term in years, then press

Eo):

“Key in the annual mortgage interest rate as a percentage,
then press 2.

Key in the equity return rate as a percentage, then press

. Press to calculate the discount rate.

+To rerun the program using alternative data, repeat any of
‘steps 2 through 5 necessary to change data, then repeat step
B
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Example: Use band of investment analysis to calculate the
discount rate for a property financed with a loan for 70% of the
value at 11%% interest with monthly payments for 20 years. The
estimated market return on equity is 18%.

4. Keyintheloan-to-value ratio as a percent, then press (BV].
Press

the number of mortgage payments during the holding

Keystrokes Display i
. then press [n)or 13x].
70 o] 70.00 Loan-to-value ratio. B p - (Blorta]fiz]
20 1 20.00 Mortgage amortization 55 O to calculate and save the mortgage balance
term. e
11.5 2 11.50 Annual mortgage interest e
rate. n ._-thg_'cfpltahzatmn rate as a percentage, then press
18(5T0]3 18.00 Equity return rate. 12 E3[EA i
[{s 18.000000 Sets display to 6 IR .
significant places. the I‘ft)ld.mg period, then press {n].
R/S 0.143580 Discount rate. Key in the required equity yield, then press[f].
12 2 12.000000 Changes mortgage L
Interest rate. Press [RTT) 100 &) [BV) to calculate the required
25 1 25.000000 Changes mortgage roceeds of resale as a percentage of the purchase price.
amortization term. s
R/S 0.142471 Revised discount rate. Press[RCL]0 [ to calculate the resale price as a percentage of

the purchase price.

Press100 =zy] to calculate the appreciation/deprecia-
on as a percentage of the purchase price.

Appreciation/Depreciation Required

for a Specified Equity Yield

You can use the following procedure to calculate the change in
value, as a percent, required during an investment holding period
to achieve a specified equity yield. The result is useful in mortgage-
equity analysis.

ple: What is the appreciation in value, asa percentage, of a
Ty Iizinanced with a loan for 80% of the value at 12.75%

] with'monthly payments for 30 years? The property will be
old'in five years, The investor requires an equity yield of 16%. The
capitalization ratet is 10.50%.

1. Clearthe financial registers by pressing (f]CLEAR [FIN].

2. Keyin the mortgage amortization term, then press [n]or

(2.

3. Keyin the periodic mortgage interest rate, then press[ijor[s]

(2.

resents the nutnber of mortgage payments per year. Use 4 for quarterly payments,

e'm_api‘é_li_#:at_:ion vate can be calenlated as follows:

Capitalization Rute =S ¢L.Operating Income

Purchase Price * 100
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Keystrokes

CLEAR (FIN]
30(g]2x]

12.75[g]027)
80 AV

PMT

5[]z

[Ev]{ETclo

10.5
(REL](PMY] 12 [x]
5[n)

181
100{-)[EV)

(REL]o
=

100 [x2](2%]

Appraisal Applications

Display
360.00

1.06

80.00
~0.87

60.00

-78.39

10.5
-10.43
0.07
5.00

16.00
80.00
-20.00

41.54

-78.39
119.93

19.93

Clears financial registers.

Mortgage amortization
term.

Mortgage interest rate.
Loan-to-value ratio.

Number of mortgage
payments during the
holding period.
Saves the mortgage
balance.

Holding period.
Required equity vield.

Percent equity
investment.

Required proceeds of sale
as a percentage of
purchase price.

Resalepriceas a
pexcentage of purchase
price.

Required change in value
as percentage of purchase
price.

Note: The loan-to-value ratio and the capitalization rate
may be replaced with actual doliar amounts. If this is done,
replace 100 with the actual purchase price in steps 11— and

13-,

"Section 2: Appraisal Applications 57

rate (y in the Ellwood Mortgage-Equity
alculate& from the equity investment, cash

erating income (NOI). Cash throw off (also called
efore taxes) is equal to the NOI minus ADS. Cash
resale is equal to the sale price minus the mortgage
lé'éa’se,' the equity yield rate can be calculated as

th holdmg penod, then press{n].

the equity investment, then press [CHS[PV].
C_-TO, then press [FMT].

¢ CPR, then press [FV].

( _N_e_ for the equity yield rate.

ple: Whiat is the equity yield rate for a property with level
eld for five vears? CTO is equal to $12,000. The equity
100 000. CPR is $125,000.

¥ Display

- 5.00 Holding period.
.’100,000.00 Equity investment.
.. 12,000.00 CTo.
125,000.00 CPR.
15.66 Calculates the equity yield
rate.

'u_se alt:four financial variables are entered during the
rocedure ‘Whienever four of the flve fmancla! vanables are

ap‘t&va]ue ratio, and the change in value as a percentage of

purchase price. The following example illustrates this
cé_d_u;e:
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Ll A

i

10.
1L

12.

Example: What is the equity yield rate for a property that is held
for five years? It is financed with a loan for 75% of the value at
12.25% interest with monthly payments for 25 years. The
capitalization rate is calculated to be 9.75% and the property is
expected to increase in value by 30% over the 5 year holding period.

Section 2: Appraisal Applications

Press [T]CLEAR [FIN] to clear the financial registers.
Key in the loan amortization term, then press [n}or [9][12x]
Key in the loan interest rate, then press [ or [§][1251.

Holding period.
Key in the loan-to-value ratio as a percentage, then press o
Y. 1L _—25.00 Calculates the equity
Press [PMT]. O investment.
Key in the number of loan payments during holding period
then press [n)or{§] .
Press(Fv]. ~ Caleulates CTO.
Key in the holding period in years, then press [n].
Press (BY] 100 [S][BV]to calculate the equity investment. Calculates CPR
Key in the capitalization rate, then press 12* =3 Equity vield r att.a

to caleulate CTO.

Key in the percent change in value, then press [ENTER] 100
[ReL) [ [+1{FV] to solve for CPR.

Press [[}to solve for the equity yiel@ rate. terestand discount factors have been availablein the

lished tables for many vears; and for many
resé tables have been the primary source of answers
id financing problems. The HP-12C can be used to
ven extend any of these tables. The procedures in
low you to duplicate any table value and to extend
nelude interest rates and numbers of periods not

ost commonly presented, the tables contain six sets
, where n and i are always known and the three

Keystrokes Display ning values (PMT, PV, and FV) are taken in pairs. For each

[fICLEAR [FIN] Clears financial registers. ueis given as a standard value (like $1) and the second
25 300.00 Loan amortization term. ] uted from the known values. For example, PV might be
12285 1.02 Loan interest rate. for a PMT of $1. The tables then consist of six sets of pairs,
75' 7;:_' 00 Loan-tovalue rati.c, P:V, and FV are compared in various combinations.
T -0 3'0 ’  use the following general procedure to solve for any of the

) the tables:
5 [g10%] 60.00 g

Press :CLEAR [FiN]to clear the financial registers.
Key in the number of compounding periods, then press (5] or

»This assumes monthly morigage payments. Replace 12 with the number of mortgage
payments per year for other than monthly payments.

Key in the periodic interest rate, then press [J)or [§](335).
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4. Keyin 1(CHE], then press [F7], or {FV] as needed. (Refer |

Section 2: Appraisal Applications 61

t0 the table below for specific combinations.) _ N .
. Clears financial registers.
5. Solve for the desired factor by pressing [FV], or [AV] as Sets display to six places.
needed. dis

+14.000000 Total number of
DS semiannual compounding

T periods.
=5.000000 Periodic interest rate.
~1.000000
L. 0.051024 Sinking fund factor.
Calculation of Compound Interest and Discount Factors 3 _28_._000000 Total num})er of q}:arterly
To Calculate: Eitwood Tables | Key1 | To Soive SR compoundfng pexiods.
) Column Number | Into: Press: ++2.500000 Quarterly interest rate.
0. tnki f: .
Value of 61 a1 ] = ~0.025088 Sinking fund factor.
Compound Interest. _ is the factor for the value of $1 at compound
Accumuiation of $1 Per 2 years and 4 months? The interest rate is 10.88%
Period. : onthly. .-
Sinking Fund Factor. 3 e
inking Y] Display
Present Value Reversion 4 Clears financial registers
of $1. )
. 96.000000
Present Value, Ordinary 5 : 100.000000 Total number of
Annuity, $1 Per Period. o compouriding periods
Instatiment to Amortize 6 3 0.906667 Periodic interest rate.
$1. ~1.000000
2.465960 Factor for the value of 1
: at compound interest.

Use [ g][END] to calculate factors for tables in which payments are
made at the end of each period and [T for tables in which
payments are made at the beginning of each period. Also, so that
results will be consistent with most published tables, set the
display to show six decimal places by pressing [)6.

Example 1: What is the sinking fund factor for 7 vears, with
semiannual compounding, at 10% interest? Also what is the
sinking fund factor for quarterly compounding?
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Investment Analysis

Cash Flow Before Taxes or Cash Throw Off

Cash flow before taxes, also called cash throw off in appraisal
literature, can be calculated as follows:

Gross Scheduled Rental Income (GSRI)
- Vacancy and Credit Losses {V&CL)
+ Other Income

= Effective Gross Income
— Operating Expenses

= Net Operating Income . (NOD
— Annual Debt Service (ADS)

= Cash Flow Before Taxes

You can use the following program to forecast net operating
income and cash flow before taxes for properties whose gross
scheduled rental income, other income, and operating expenses are
expected to increase at different rates. Vacancy and credit losses
and annual debt service are assumed to remain constant.

The HP-12C Solutions Handbook contains programs and pro-
cedures for estimating cash flows and resale proceeds after taxes
(pp. 14-22). The programs in the solutions handbook are longer
than the one below because they include adjustmenis for taxes.
They are different also, in that they do not allow for an escalation
rate for other income.

62
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KEYSTROKES DISPLAY KEYSTROKES DISPLAY
[HiF7R) % 16— 25
[fJCLEAR [PRGM] | 00— & 16— 40
FEdo 01~ 45 o |ETGJo 17- 43 ©
[REL)4 02- 45 4 [[RcO)2 18- 45 2
% 03- 25 [{Rcls3 19- 45 3
= 0d- 30 [& 20~ 25
ReLjz 05- 45 2 21- 40
06-- 40 |[[S70]2 22- . 84 2
s 07- 45 5 |[RELs 23- 45 5
= 08- 30 |[RCL)6 24- 45 ©
YE 09— 3 | % 25— 25
{RCL)7 10- a5 7 26— 40
= 11~ 30 |[E5¢)5 27—~ 44 S
A/S 12— 31 | (Z)lgTajot 28-43,33 01
[FEDo 13- 45 0
LISl 14- 45 1

REGISTERS
n: Unused i Unused PV: Unused PMT: Unused
FV: Unused Ry GSAI R,: %increase | R, Other
in GSR/ Income

Rg: % Iner.in Ry % VE&CL Rg: Operating Rg: % incr. in

QOther inc. Expense Op. Expense
R.: ADS
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Key in the program,

2. Keyin the Gross Scheduled Rental Income ( GSRI) for year 1,
then press 0.

3. Key in the annual increase in GSRI as a percentage, then
press 1,

4. Keyin other income for year 1, then press 2.
Key in the annual increase in other income as a percentage,

then press [57013.

6. Key in the vacancy and credit losses as a percentage of
GSRI, then press 4.

Key in the operating expenses for year 1, then press 5

. Key in the annual increase in operating expenses as a
_ percentage, then press [ST0]6.

9. Keyinthe annual debt service, then press 7.
10. Press to calculate the net operating income for the first

year.
11. Press to calcuiate the cash flow before taxes for the first
year.

12. Repeat steps 10 and 11 as needed for successive years.
To use alternative assumptions:

13. Reset the program counter by pressing [f] CLEAR {PRGM].

14. Repeat steps 2, 4, and 7 to reset Ry, R, and Rg to first year
values.

15. Repeat steps 3, 5, 6, 8, and 9 to change data in Ry, R3, Ry, Rg,
and Ry as desired.

16. Repeat steps 10 and 11 as needed.

Example: The gross scheduled rental income of a property is
forecast to be $25,000 the first year and is expected to increase 12%
per year. Other income is $1,000 in year 1 and is expected to remain
constant. Vacancy and credit losses are estimated at 4% of gross
scheduled rental income. Operating expenses are estimated to be
$10,000 in year 1 and to increase 10% per year. Annual debt service
is $13,650. What are the net operating income (NOI) and cash
flows before taxes ( CFBT) for the next three years?
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Keystrokes Display

25000 (376]0 25.000.00 GSRI for year 1.
12 1 12.00 Annual increase in GSRIL
1000 2 1,000.00 Other income for year 1.
0 3 0.00 No annual increase
expected.
4 4 4.00 Vacancy and credit losses.
10000 5 10,000.00 Operating expenses for
: yearl.
10 6 10.00 Annual increase in
operating expenses.
13650 7 13.650.00 Annual debt service.
R/S 15,000.00 NOLEOY 1.
1.350.00 CFBT, EOY 1.
16,880.00 NOLEOY 2.
3.230.00 CFBT,EOQY2.
19,005.60 NOL EOY 3.
R/S 5,355.60 CFBT,EOY 3.

Cash Flows After Taxes (Quick Esfimate)

Cash flow after taxes is equal to the cash flows before taxes* less
taxes (or savings) allocated to the investment income. Typically,
for income properties, taxable income is computed as follows:

Net Operating Income
— Interest
— Cost Recovery (Depreciation)

= Taxable Income
X Marginal Tax Ratet

= Taxes on Investment Income

* Cash flow before taxes was defined in the previous section.

T Because of “graduated” tax rates, as your incorpe increases your tax rate also typically
increases. Your marginal tax rate is the rate of tax on each additional doliar of taxable
income in your “tax bracket.” This rate is higher than the average tax rate over total
income.
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The taxes (or tax savings) are estimated by multiplying the taxable
income from the investment times the investor’s marginal tax rate.
Cash flow after taxesis:

Cash Flows Before Taxes
— Taxes on Investment Income

= Cash Flows After Taxes

The following program* will produce a quick estimate of cash flow
after taxes ( CFAT) for an income property which uses straight-line
cost recovery and which is financed by a loan with monthly
payments:

KEYSTROKES DISPLAY KEYSTROKES DISPLAY
2 12— 2
[fICLEAR 00— = 13- 20
1 01~ 1 |(ReL]2 14~ 45 2
2 02~ 2 |@ 15— 40
03- 4211 {3 16~ 34
1 04- 45 1 |5 : 17 30
= 05~ 30 18— 3
[REL]2 06— 45 2 2 19- 45 2
® 07- 40 |[REL)3 20- 45 3
[BED)4 08— 45 4 |[%) 21~ 25
09— 25 |([sT0l(<)2 22-4440 2
10—~ 45 14 |[5]{GT0I01 23-43.33 01
1 11- 1

* A more detailed program for cash flows after taxes may be found in the HP-12C
Solutions Handbook, page 14.
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REGISTERS
n: Used i Loan Int. PV: Loan PMT: Monthiy
Rate Amount Payment
FV: Unused Ry Used Ry: SL Cost Ra: NO/
' Recovery
Ry ANO/ R4 Tax Rate (%)

1. Keyin the program.

2. Key in the amount of straight line (SL) cost recovery, then
press 1.

3. Keyin the NOI for the first year, then press 2.

4. Eeyin the annual change in the NOJ as a percent (this may
be negative for declining NOI), then press 3.

5. Keyin the tax rate as a percent, then press 4.

6. Key in the annual morigage interest rate, then press (9]
(12

7. Keyin the loan amount, then press [FV).

8. Keyinthe monthly loan payment, then press .
9. Press to solve for the cash flow after taxes.

10. Repeat step 9 for each subsequent year desired.

Note: If you wish to use the accelerated cost recovery
method instead of the straight-fine cost recovery method,
you can replace program step 04— with a [R/S]. When
running the program, you must then calculate the cost
recovery deduction manually after the program stops at step
04—. You then press to continue. Accelerated cost
recovery is discussed in more detail in the next topic.
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Example: What are the estimated cash flows after taxes for a
property under the following assumptions?

Purchase price: £500,000.
Unimproved value: $80,000.
Basis of improvements:  $420,000.
Financing: $400,000, raonthly payments of
$4,114.45, 12% interest.
Cost recovery: 15 years, straight-line method.
Net operating income: $65,000, will increase 5% per year.
Marginal tax rate: 40%.
Holding period: 5 years.
Keystrokes Display
420000 420,000.00 Purchase price.
15 [F(ET0]1 28.000.00 SL cost recovery
deduction.
65000 2 65,000.00 NOL
L 3 5.00 Annoal percent increase
in NOIL
40(5T014 40.00 Tax rate.
12{g)[az5) 1.00 Interest rate.
400000 400,000.00  Loan amount.
4114.45 -4,114.45 Monthly payment.

R/S 19,995.36 CFAT,EOY L.
21.871.72 CFAT, EOY 2.
23,836.26 CFAT,EQOY 3.
25.892.63 CFAT, EOY 4.
28,044.64 CFAT,EQY 5.

RCL 390.652.96 Loan balanee EQY 5.
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The Joan balance as of the last vear is in PV. This is illustrated
since this amount is required to estimate the proceeds of sale at the
end of the projected holding period.

Be sure to reset the loan amount for the first year, in PV, and the
NOI for the first year, in R,, when repeating the analysis under
alternative investment assumptions. Any of the other data may be
changed as desired by repeating steps 2, 4, 3, 6, or 8 as needed.

The Accelerated Cost Recovery System
(ACRS)

The Economic Recovery Tax Act of 1981 made sweeping changes
in the tax accounting procedures used to recover the cost of assets.
Depreciation methods were replaced with the Accelerated Cost
Recovery System (ACRS). Cost recovery deductions replace
depreciation deductions for qualifying property placed into service
after 1980. Straight-line cost recovery is calculated the same way
as straight-line depreciation. Therefore, the function may be
used to caleulate straight-line cost recovery deductions (refer to
section 4 of the owner's manual). Note that cost recovery
deductions for real property are pro-rated by the number of months
an asset is owned during the tax year, which is different from the
treatment of personal property.

Accelerated cost recovery deductions are calculated from tables
published by the Internal Revenue Service. The tables are in
appendix B. The factors provided in the tables are percentages of
the total cost recovery basis that may be deducted each year. The
following program will calculate the cost recovery deduction and
the remaining basis of the property, including land.

KEYSTROKES DISPLAY KEYSTROKES DISPLAY
FiFE7R] % 02- 25
[fICLEAR[PREM] | 0O~ [sTa=lo 03-44 30 ©
et 01— 45 1
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REGISTERS
n: Used i Used PV: Used PMT: Used
FV: Used Ry Total Rem. | R,: Cost Rec.
Basis Basis

Key in the program.
Key in the total basis of the property, then press 0.
Key in the cost recovery basis, then press 1.

Key in the percentage of cost recovery deduction for each tax
year, then press to calculate the cost recovery
deduction.

5. Repeat step 4 as desired. Calculate cost recovery deductions
for each year sequentialily.

Lol A S

6. The adjusted basis may be found in R,

Example: An apartment building, costing $825,000 was placed in
service during the third month of Ms. Taxpayer’s tax year. The cost
recovery basis is $750,000. What are the accelerated cost recovery
deduction and adjusted basis at the end of each year for the first
two years? :

Kevstrokes Display

825000 0 825,000.00 Total basis.

750000 1 750.000.00 Costrecovery basis.

10 75.000.00 Cost recovery deduction,
EOY 1.

(RECIO* 750.000.00 Adjusted basis, EOY 1.

1 82,500.00 Cost recovery deduction,
EOY 2.

o 667.500.00 Adjusted basis, EQY 2.

*This step may be bypassed if desived.
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Percentage Lease Rent

Youcan use the program on page 43 for estimating debt service for
an income participation loan to estimate the rent from a
percentage lease. A percentage lease is a lease that requires a
minimum rental amount plus 2 percentage of any gross sales over
a specified minimum sales amount.

1. Keyinthe program from page 43.
2. Keyinthe minimum rent, then press 0.

3. Keyin the expected sales volume for the first year, then press
1.

4. Key in the minimum sales volume, then press 2. If the
lease requires only percentage rent with no minimum sales
volume, then press 0 2.

5. Key in the overage percentage, then press 3. If
breakpoint sales is not used, key in 100 as the overage
percentage.

6. Key in the expected annual increase in sales volume, then

press [510}4.
7. Press to calculate the overage rental amount.
8. Press to calculate the total rent.

9. Repeatsteps 7 and 8 for each subsequent year.

Note: When changing data for alternative assumptions,
step 3 must always be repeated and [f) CLEAR must
be pressed to reset the program to the first line. You may
then proceed as usual.

Exampie: Acme Retailer has a percentage lease that requires a
minimum annual rent of $12,000 per year plus 7% of gross sales in
excess of $180,000 per year. Sales are expected to increase 12% per
year from a first year estimate of $165,000. What is the rent for the
first three years?
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Reystrokes Display

1200087010 12,000.00 Minimum rent.

165000 1 165,000.00 Expected sales volume for
first year.

180000 2 180.000.00 Minimum sales volume.

7 3 7.00 Overage percentage.

12[E10}4 12.00 Expected annual increase
in sales.

R/S 0.00 Overage rent, EOY 1.
12,000.00 Total rent, EOY 1.
336.00 Overage rent, EOY 2.
12,336.00 Total rent, EOY 2.
1,888.32 Overage rent, EOY 3.

R/S)- 13,888.32 Total rent, EOY 3.

The minimum sales volume called for in this program can be any
amount. However, the minimum sales volume is often equal to an
amount called “breakpoint” sales volume, in which minimum rent
is egual to the actual sales volume times an overage percentage.
Breakpoint is calculated by the following fermuia:

Breakpoint = [ um Rent ] X100

Overage Percentage

Present Value of Cash Flows or Investment

Value

Investment value is equal to the present value of all anticipated
cash flow benefits discounted at the investor's required rate of
return {opportunity cost of capital). For an investment property,
the investment value is equal to the present value of anticipated
cash flows to the owners plus the present value of anticipated cash
flow to the lender(s). The latter is equal to the loan amount minus
discount points and origination fees, if any. As the discount rate
decreases, the investment value increases. In other words, the
investor willing to take a lower yield will pay a greater price for a
specific cash flow.
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Present Value of an Increasing Annuity*

_You can use the following program to calculate the present value of
an ordinary annuity that increases at a constant rate and at equal
intervals. The program can be used to discount a series of cash
flows that escalate over time (as might be caused by inflation),

KEYSTROKES DISPLAY KEYSTROKES DISPLAY

[ 3 14~ 45 3
[fICLEAR 00— 2 15~ 45 2
fICLEAR[FIN] 01- 4234 |F 16~ 10
1 02— 1| 17- T
0 03- 45 0 |[RCL)4 18- 45 4
% 04~ 25 19— 14
3] 05- 40 20- 15
[REL]2 06~ 45 2 |[[f]CLEAR(FIN] 21- 4234
F 07~ 21 |[PMT 22— 14
1 08 1 {[ECOO 23- 45 0
1 09- 45 1 |[] 24- 12
10- 25 ([RcL)2 25- 45 2
- 40 |[n) 26— 11
12— 24 27- 13
@ 13- 12

*This is a special application of the mathematics fo
1 2 standard graduated payment
mortgas.e. Refer to Elbert B. Greynolds, Jr., et al., Financial Analysis Using Caleu-
lators: Time Value of Money (New York: McGraw-Hill, 1980) p, 418.
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REGISTERS
Ry Periodic Ry: % Inc. of Ry: # of Equal Ra: Tot._ # of
Disc. Rate Payments Payments Periods
R,; First
Payment

1. Keyin the program. (Be sure calculatoris in “END” of period
mode.)

2. XKey in the periodic discount rate, then press 0.

3. Keyin the percentage increase of payments, then press
1.

4. Key in the number of equal payments before each increase,
then press 2.

5. XKeyin the total number of periods, then press 3.
6. Keyin the first payment amount, then press 4.

7. Press to solve for the present value of the increasing
ordinary annuity.

8. If payments are received at the beginning of each period;
press o] [*] to calculate the present value of the
increasing annuity due.

9. To calculate the present value under alben{,ative assump-
tions, repeat steps 2, 3, 4, 5, and 6 as required to change
values in registers Ry through R, as needed, then repeat steps
7 and 8.

Example 1: A leasehold interest will produce $1,000 at the
beginning of each month for the first year. The monthly_ income
will increase 10% at the end of each year t:or 8 years. An investor
requires a 15% rate of return on this type of investment. What is the
present value of the payments?
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Keystrokes Display

15 15.00 Annual discount rate.

12[F][ET000 1.25 Periodic discount rate.

10 1 10.00 Percentage increase of
payments.

12 2 12.00 Number of equal
payments before each
increase.

8 8.00 Years.

12(X)[sTg)3 96.00 Total number of periods.

1000(5T0)4 1.000.00 First payment,

R/S 73.990.43 PVior end of period
payments.

e 74,915.31 PV for beginning of period
payments.

Example 2: Using the figures from example 1 above, what would
be the present value if the investor required an 18% rate of return
on his investment?

Keystrokes Display

18 18.00 New annual discount rate.

12(F|[ETal0 1.50 New periodic discount
rate.

R/S 66,375.38 PV for end of period
payments.

(ReDjo{%F] 67,.371.01 PV for beginning of period
payments.

Interpretation: An investor who requires a 15% rate of return
would be willing to pay $74,915.31 for this leasehold interest. An
investor who requires an 18% rate of return would only pay
$67,371.01 for this leasehold interest.

You can also use this program to calculate the Payments required
to achieve a specified vield if all of ‘the other data (Rg-R3) are given.



76 Section 3: Investment Analysis

Payments of an Increasing Annuity

The preceding program can be used to calculate the paymel}ts
required to achieve a specified yield if the price paid for the annuity

is kmown.
1. Keyin the program on page 73. (Be sure the calculator is set
to “ENT” mode.)
Key in the periodic discount rate, then press 0.
Key in the percentage increase of payments, then press
1.
4. Key in the number of equal payments before each increase,

then press 2.
Key in the total number of periods, then press 3.

Press 1 {§70)4.

Press to solve for the factor.

Key in the present value, then press [X] to solve for the first
payment amount at the end of each period.

9. Optional step for payments made at the beginning of each
period: press 1 0 (] to solve for first payment

® e o

amount.
10. Press 1 to solve for each successive payment
amount.

11. Repeat step 10 as needed.

Example: Mr. Seller takes a $500,000 purchase money mortgage
an & shopping center at 10% interest. Quarterly payments are to
increase annually by 15%. The loaxn is to be paid in full after 5
years. What are the quarterly payments necessary for each year?

Keystrokes Display

10 10.00 Annual interest.

481810 2.50 Periodic discount rate.

15 1 15.00 Percentage increase of
payments.

4 2 4.00 Number of equal
payments before each
increase.
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Keystrokes Display

5 5.00 Number of years,

4[] 3 20.00 Total number of
Payments.

1 4 1.00

R7S 20.45 Factor, PV of annuity
starting at $1.

0.05 Factor for payment.

500000 (%] 24.448.37 Quarterly payments, year

1 28,115.63 Quarterly payments, year

1 32,332.97 Quarterly payments, year
3.

1 37.182.92 Quarterly payments, year
4.

1 42,760.36

Quarterly payments, year
5.

investment Value of Unequal Cash Flows

The keystroke can be used to calculate the present valne of

any series of unequal cash flows if (Cfo] is e eal t
i o 0.
Tollowing procedure. (CFo] is eq Use the

1. Press0{g][Crs).
2. Keyinthe cash flow, then press {3){Cr).

3. If the cash flow repeats, key in the number of times it
repeats, then press []{Nj) as needed. If the cash flow does not
repeat, go to step 4.

4. Repeatsteps2and 3 as needed.
5. Key in the periodic discount Tate percent, then press(J).
6.  Press[f)[NFV]to calculate the Present value of the cash flows.

The caleulated present value can be used in furth ;
demonstrated below, er calculations, as
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h flow analysis of an
Example: A broker prepares a cas ) ]
investment property. Assume that the property is financed matfl-tl;e a
$500,000 mortgage less a 3 point origination fee. Cash flows T
taxes are forecast to be:

Year Cash Flow {$)

18,000
20,000
25,000
26,000
27,500 + 175,000

g b W=

i 5. Investors will
The net proceeds of resale are shown in year \
reqe;xire aﬁ after-tax yield of about 15% for this type of investment.
What is the investment value of this property?

Display

f%kes O.CII,O Sets initial cash flow to 0.
18000 18.000.00 First year cash flow.
20000 [B]EF) 20,000.00 Sec.ond year cash flow.
25000 [8](CF) 25,000.00 Third year cash flow.
26000 26,000.00 Fourth year cash flow.
27500 [ENTER] 27.500.00 -

175000 [H) 8l (cF] 202.500.00 f‘nuitlls d;;;agx x::tsl;rﬂow, o

resale.

15[i) 15.00 Discount rate.

[ANEY] 162,756.83 PV of owner’s cash flows.
500000 $00.000.00 Loan am_ount.

3 15,000.00 Origination fees.

= 485.000.00 Net loan proceeds.

= 647.756.83 Investent value,

Section 4

Differential Cash Flow Analysis

Differential cash flow analysis* is used to compare cash flows to
determine which alternative will maximize future wealth,
measured in dollars. This procedure is useful in a wide variety of
situations including comparison of instaliment sale offers,
decisions to exchange properties, determination of a cost recovery
method, choosing among financing alternatives, and buy-lease
decisions. The analysis is applied to alternatives considered in
pairs. The differential cash flow is the difference between the two
cash flows in each paix,

Differential cash flow analysis is done in four basic steps:

1. Reduce each alternative to a series of cash flow forecasts. Be
consistent with regard to before-tax or after-tax cash flows.

2. Calculate the differential cash flows between two alterna-
tives for each year.

3. Calculate the IRR of the differential cash flows.

4. Compare the calculated IRR with thé return {before-tax or
after-tax) of comparable investment alternatives for the
differential cash flows.

Example: A property owner can buy an “energy-saver” replace-
ment air-conditioning system for $50,000 or a standard unit for
$35,000 (initial costs are stated net of investment tax credits).
After-tax operating costs are summarized below, Both units have
an expected life of seven years,

tion: Under these assumptions, an investor who
::qtmeat.a 15% rate of return would invest, at most, a toﬁ ::
$162,756.83 in this property. The net loan proceeds afe.estm:la °
be $485,000.00. Therefore, the investor ?vould be willing to pay
total of $647,756.83 for this property, the investment value.

* A complete discusgion, of differential cash flow analysis may be found in Messner, et. al,

Marketing Investment Real Estate, 2nd Edition (Chicago: REALTORS NATIONAL
MARKETING INSTITUTE, 1982) pp. 350-389,

79
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Year | A: Energy | g. oo iard Dlﬂarent;al_(:;sh Flows

n Saver

0 {$50.000) ($35.000) {515,000)
1 ($10.000} ($12.500) $ 2,500
2 {$12.000) {$ 15,000} $ 3,000
3 {$14,400) ($18,000) $ 3,600
4 {$17.300) {$21,600) $ 4,300
5 {520.700) {525,900} $ 5,200
6 ($24,900) {$31.100) $ 6,200
7 {$29,900) {$37.,000) s 7,400

i i - f the process of
You can calculate the differential, 4 - B, as partc_t a
entering the differential cash flows into the CFj registers. The
following solution illustrates this.

Keystrokes
50000 [CHS] [ENTER]
35000 [CHS]{Z)(e]

CFo

10000 [CAS){ENTER)
12500 [Cas]CI(8]

12000
15000 [chs](=¢]

14400 [CHS){ENTER)
18000 [crS){Z](e3

17300 [CHS](ENTER]
21600 [CHS)(=1(8)

20700
25900 [Ehg]([SE)

24900

Display
-50,000.00

-15,000.00
~10,000.00

2,500.00
-12,000.00

3.000.00
-14,400.00

3,600.00
-17,300.00

4,300.00
-20,700.00

5,200.00
~24,900.00

Initial differential cash
flow.

Differential, EOY 1.

Differential, EOY 2.

Differential, EOY 3.

Differeptial, EOY 4.

Differential, EQY 5.
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Keystrokes Display

31100 BIEY

6.200.00 Differential, EOY 6.

29900 ~29.900.00

37300 =]

7.400.00 Differential, EQY 7.

[FiRA] 19.10 After tax yield on
additional investment.

Conclusion: The additional $15,000 invested in the energy
saving equipment produced after-tax savings from reduced energy
costs. The differential cash flow (4 — B) is wviewed as an
investment. The aftertax yield on the additional investment is
19.10%. Therefore, if the $15,000 can be invested at an after-tax rate
of return greater than 19,10%, then the standard system should be
purchased. Otherwise the “energy-saver” system is the alternative
that will maximize future wealth.

The IRR of the differential cash flows is the discount rate at which
the NPV’s of both alternatives are equal.



Section b
Financial Management Rate
of Return (FMRR)

Calculating FMRR
The FMER* measures the geometric mean rate of growth of
invested capital. What this means is that FMRR indicates how
much money an investment will produce and accumulate to at
some time in the future. When using this technique, assumptions
made regarding reinvestment of positive cash flows and
discounting of negative cash flows must be consistent with the
investor’s preferences for liquidity and risk. Negative cash flows
are discounted at a “safe” rate when estimating the amount to
invest in a low-risk, high-liquidity investment that will meet
anticipated capital requirements. Usnally positive cash flows will
be reinvested in more speculative investments with greater yields.
Reinvestment rates and “safe” rates are based on current and
expected capital market yields and the investor's financial
management strategy. We assume that aftertax cash flows and
yields will be used when applying this technique.
This section extends the analytical methods available in section 13
of the owner’s handbook, which includes solutions for the Modified
Internal Rate of Return (MIRR). The FMRR is derived from a more
complex analytical model than the MIRR. The reference cited in
the footnote at the bottom of this page gives 2 complete
development of the FMER.

The procedure for calculating FMRR is:
1. Eliminate negative cash flows by discounting at an
appropriate “safe” rate as follows:
a. Discount and subtract from preceding positive cash
flow if available, then

*For an expanded discussion on FMRR, vefer to Messner, et. al., Marketing Investment
Real Estate, 2nd Edition (Chicago: REALTORS NATIONAL MARKETING INSTI-

TUTE, 1982) pp. 74-80.
82
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b. Discount to the initial i
g initial investment period (givi
initial investment amount). P (giving one

2. Compound positive cash flows forward at an appropriate

reinvestment x: i i
reluve ate to calculate a single terminal wealth

3. Calculatethe FMRR as follows:
a.  Press[f]CLEAR [EIN]to clear the financial registers.
b.  Key in the investment holding period, then press [ni.
c [I%V- in the initial investment amount, then press

d.  Key in the terminal wealth value, then press/&V].
Press [i] to solve for FMRR.

Example: An investor i ideri i

3 is considering investment A whi

frodu:)es ‘:;he sash flows after taxes summarized below. Tlilels

i:xsr;s ﬂ::'ls safe rat_e, at which negative cash flows are discounted,
b, the current yield on tax-free municipal bonds. The investor

expects to reinvest positiv
What is the FMRR? € cash flows at an after-tax rate of 19%.

Summary of cash flows from investment A:

Invastment A

Cash Flows

($75,000)
($ 9,500)
$25,000
{$10,000}
$50,000
$87.000

G hwn =0}y

Step 1: Adjustthe series to eliminate negative cash flows.

-
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Keystrokes Display ‘ '
CLEAR [FiN] Clears financial registers.
1[m 1.00
8[@ 8.00
10000 10,000.00
-9.259.26
25000 15,740.74 Net cash flow, EOY 2.
9500 9.,500.00
-B.796.30 o
75000 -83,796.30 Total initial investment.
The preceding adjustments are graphically summarized below:

n | Cash Flows | Adjustments | Adjusted Cash Flows

0| (5750000 | -+ ($8,796.30) = (583.0796.30)

1 {$ 9,500)

2 $25,000 + ($9,259.26) = $15,g40.74

3 ($10,000})

4 $50,000 $50,000

5 $87.000 $87.000

Step 2: Compound the adjusted posttive cash flows forward:

Keystrokes Display ' .
CLEAR Clears financial registers.
12[ 12.00

15740.74 -15,740.74 é&djusted cash flow, EOY
3] 3.00 Years reinvested.
EEDBI0 22.114.61 Saves FV, EQY 5in R,
50000 [CHS] -50.000.00 Ng: Y1'30511‘.1\313 cash flow,

EOY 4.
1[5 1.00
[FYi(sTal[x]o 56.000.00 Add FV,EOY 5toRg.
. [REL}O 78.114.61 '
87000 3] 165,114.61 Terminal wealth value,

EOY 5.
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The preceding adjustments are summarized below:

Adjusted . Adjusted

n Cash Fiows Adjustments Cash Flows

O | ($83,796.30} ($83,796.30)
1 0 0

2 | $15,740.74 0

3 0 0

4 §50,000 0

5 $87.000 + 56,0004 22,114.61 =$165,114.61

Adjustments that reflect the investor’s investment strategy were
made to eliminate all intermediate cash flows.

Step 3: Calculate FMER.

Keystrokes Display

CLEAR [FIN] Clears financial registers.
5{n] 5.00

83796.3 -83.796.30

165114.61 165,114.61

0 14.53 FMERR.

Interpretation: Under the assumptions given, an initial invest.
ment of $83,796.30 is required to both purchase the investment and
fund the anticipated first year deficit. After adjusting the cash
flows, we computed a terminal wealth value of $165,114.61. The
initial investment of $83,796.30 will grow at an annual compound
rate of 14.53% to a future value of $165,114.61 at the end of the fifth
year.

Using FMRR

FMRR can be used to compare investment alternatives. The FMRR
model automatically makes adjustments for:

1. Discounting negative cash flows.
2. Reinvestment of positive cash flows.
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These were demonstrated in the preceding section. When
comparing investment alternatives, two additional adjustments
may need to be made for differences among alternatives in:

3. The size of the initial investment, and

4. Theilnvestment holding period.
The need for the latter two adjustments can be illustrated by
comparing the adjusted cash fiows of investment A in the
preceding example to the adjusted cash flows of a secpnd
alternative, investment B. The two alternatives are summarized

below:

Adjusted Cash Flows

n A B
0 {$83,796.30) | (5100.000)
1 0 0
2 0 0
3 0 0
4 0 $166,000
5 $165,114.61
Unadjusted
FMAR = 14.53% 13.51%

A person considering both investments must have at least $100,000

available. If investment 4 is acquired, the difference between the

initial costs of investments 4 and B would be availiable for other
purposes. When making the adjustment for differences in the size
of alternative investments, we assume that the difference between
the amount of capital available and the amount used for the
selected alternative is invested at a rate of return which produces a
level of Tisk acceptable to the investor for the duration of the longer
period. The return on this additional investment amount is then
added to the terminal wealth value. '

To adjust for differences in the investment holding periods, note
that investment 4 has a five year holding period whileinvestment
B bas a four year holding period. To make the adjustment, we
. assume that the terminal wealth value of the shorter term

Section 5: Financial Management Rate of Return 87

investment will be reinvested at some reasonable rate
; of return
until the end of th_e ionger holding period under analysis, In this
:x_ampl;,a;h; terminal wealth (EQY 4) of investment B would be
einves or one year to account for the di
investments 4 and B, different terms of

E.xample: What are the adjustments for the size and time
differences bet-ween investments A and B? Assume that the cash
flows can be reinvested at an after-tax rate of 12%,

Keystrokes Display

CLEAR [EiN] Clears financial registers.

83796.3 83,796.30 Initial investment amount
of A.

100000 [Z][PV] -16,203.70 Difference between sizes
of initial investments 4
and B.

5[n] 5.00 Term of investment with
larger initial amount.

123 12.00 Reinvestment rate of
return.

28,556.46 FV of reinvested amount,
EOQYS.

165114.81 193.671.07 Adjusted terminal wealth
value of A,

CLEAR [Fily)

166000 ~166.000.00  Terminal wealth vaiue of
B, EOY 4.

1[n] 1.00 Difference between
mvestment terms.

123 12.00 Reinvestment rate of
return.

185,920.00 Adjusted terminal value
of B, EOY 5,

CLEAR [FiN]

5[n] 5.00

100000 -100,000.00
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Keystrokes Display

193671.07 193.671.07 Adjusted terminal wealth
of A.

0 14.13 Adjusted FMRR of A.

185920 185.920.00 Adjusted terminal wealth
of B.

13.20 Adjusted FMRR of B.

The preceding adjustments are graphically summarized below:

n tnvestment 4 Investment 8
{$83,796.30) {$100.000.00)
+{$16.203.00)
= ($100,000.00)
1
2
3
4 $166.000.00
5 $165.114.61
+ $28.556.46
=$193.671.07 $185.920.00
Adjusted Basis = 14.13% 13.20%

Interpretation: Under these assumptions, the investor wc)}zld
maximize future wealth by choosing investment A and pursuing
an investment strategy consistent with the assumptions used in
this apalysis. The invesiments have been adjusted for negative
cash flows, reinvestment of positive cash flows, time differences
and size differences. After-tax cash flows and yields were used,
therefore taxation has been included in the analysis. The choice
can be made simply by comparing the estimated terminal wealth
values of the alternative investments.

Section 6
Miscellaneous Feasibility
Measures

Real estate practitioners use various measures to compare
investment alternatives. Some are used as “rules of thumb” to
determine if the investment merits further consideration. These
measures are often known by various names and may also be
calculated differently by some practitioners. Therefore, when
discussing these measures, make sure that everyone involved is
using the same definition and method of calculation.

Cash-On-Cash or Equity Dividend Rate

Cash-on-cash is calculated by dividing the cash flow before taxes
by the initial equity investment. It is usually expressed as a
percent:

Cash-on-cash = Cash Flow Before Taxes X100

Equity Investment -

Example: -The cash flow before taxes for a property is $15,000.
The equity investment is $175,000. What is the cash-on-cash rate?

Keystrokes Display

175000 175.000.00

15000 8.57 Cash-on-cash percentage
rate,

Gross Income Multiplier (G/IM) or
Gross Rent Multiplier (GRM)

The gross income multiplier is equal to the property purchase price
divided by gross income. Typically all income and rent figures are
on an annual basis and the resulting multipliers are therefore aiso
on an annual basis.

B9
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The definitions of gross income and gross rent are not
standardized. Usually gross rent means gross scheduled rental
income. Some practitioners may use gross income which includes
adjustments for vacancy, credit losses, and other income.

Calculating the Gross Income Multiplier
The gross income multiplier is calculated by:

Purchase Price

GIM=
Gross Income

Example: The price of a property is $750,000 and gross scheduled
income is forecast to be $130,000. What is the Gross Income

Multiplier?

Keystrokes Display -
750000 {ENTER] 750,000.00
1300003 5.77 GIM.

Estimating Price Using the Gross Rent Muitiplier
The Gross Rent Multiplier times the gross rent will indicate the
purchase price of a property.

Purchase Price = GRM X Gross Rent

Example: A property has gross scheduled rental income of
$130,000 and the market Gross Rent Multiplier is 5.77 for
comparable properties. What is the estimated purchase price? )

Keystrokes Display
130000 [ENTER) 130.000.00
5.77(x 750,100.00 Purchase price.

Note: Since the rounded vaiue of 5.77 is used in this
calculation, the resulting purchase price is slightly different
from the previous example.
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Overall Capitalization Rate (R)
The overall capitalization rate, or cap rate, is e

veral ) X 3 qual to the net
operating Income (_NOI ) divided by the purchase price (V). It is
chsct_xssed in detail in section 2, “Appraisal Applications”. The cap
rate 1s usually expressed as a percentage.

B=——x100

Exampile: What is the cap rate for a i
propert: th N
$42,000 and a purchase price of $475,000? PE with an NOT of

Keystrokes Dispilay

475000 475.000.00

42000 8.84 Cap percentage rate.
Equity Return Rate {(ERR)

There are a variety of definitions of ERE. The following formula is
the one we use:

ERR= { CFBT+Loan Principal Reduction + AV
Initial Equity Investment

]x 100

Where: CFBT = Cash flow before taxes.
AV=Net change in value.

Example: An investor’s initial equity investment i

Cash flow before taxes the first yearis $12,250. The pro:eft.‘;ra i::os?:oa
total of $5-40,000. The expected first year increase in value of the
property is 8%. To make the purchase, the investor borrowed
$405,000 ($540,000 — 135,000) at 12% interest with monthly
payments of $4,165.88. What is the ERR?
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Keystrokes Display
CLEAR [FiN] Clears financial registers.
12 1.00 Periodic interest rate.
405000 ~405,000.00 Loan principal (entered as
a negative value for com-
putational convenience).
4165.88 4,165.88 Monthly payment.
12 [[i[AMTRT] 48,520.91 Computes interest for first
year.
EXY[ET0]0 1,469.65 Displays and saves
principal reduction for
first yearin R,
540000 (ENTER] 540,000.00 Initial value of property.
8 43,200.00 Net change in value.
0 44,669.65
12250 56,919.65 CFBT+ principal
reduction + A V.
135000(xxy] 56.919.65 Initial equity investment.
42.16 ERR percent.

Profitability Index (P/)

The profitability index is egual to the present value of the
anticipated cash flows—discounted at the investor’s required rate
of return*—divided by the initial equity investment. The PT will
equal 1 when the discount rate is equal to the IER of the
investment. If the IRR of the investment exceeds the investor’s
required yield, the profitability index will be greater than 1.
Usually, beforetax cash flows and before-tax discount rates are
used.

Pr= Present Value of Cash Flows
Initial Equity Investment

*Refer to “Present Value of Cash Flows or Investment Value,” page 72.
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Example: An investor pays $100,000 for a leasehold interest that
produces $l15,800 at the end of each year. At the end of 7 years, the
leasehold interest is sold for $75,000, What is the PIif the investor
requires a 13% rate of veturn?

Keystrokes Display

CLEAR [FIN] Clears financial registers.
7[5] 7.00

13 13.00 Discountrate.

15800 [FM1} 15,800.00

75000 75,000.00

101.756.79 PV of cash flows.
1000003 1.02 PIpercent.




Appendix A

Calculation of the
Number of Payments
or Compounding Periods

Section 3 of the owner’s handbook explains the use of the basic
financial function keys: [n), [il, (FY), (FMT), and {F¥]. Use of these
five financial keys permits the user to solve an extremely wide
range of loan related problems, as demonstrated in this
applications book. This appendix is included to supplement the
discussion of the [n] key in section 3 of the owner’s handbook by
completing the development of the solution for the number of
payments or compounding periods.

As explained in the owner’s handbook, if n contains a fractionai
part (that is, a non-zero value to the right of the decimal) then the
HP-12C interprets this as a fractional period before the first whole
period of the loan. For example, if vou key in 36.5 [n), the caleulator
sees this as 36 and % loan periods with the % period at the
beginning of the loan. Because of this special meaning, when you
use the [n] key to calenlate n it is rounded-up to the next whole
number (integer) and stored in the n register.

We will give a review example of this result in this appendix,
followed by a program which you can use to calculate the
mathematical result, including the fractional portion of the
number.

Using the {n]Key
Example: A lender requires an annual interest rate of 16% on real
estate loans. If a loan of $75,000 were to require payments of $1,125
per month, what would the number of payments be to amortize the
loan completely?

94
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Keystrokes Display

CLEAR (FiN) Clears financial registers.
1633023 1.33 Monthly interest rate.
75000 75,000.00 Loan amount.

1125 [EHS][PMT] -1,125.00 Payment amount.

in] 166.00 . Number of payments.

The number 166 in the display is the number of payments needed.
It does not mean that 166 full payments of $1,125 are needed. What
it does mean is that 165 payments of $1,125 are needed plus one
additional payment of up to $1,125. The last payment is not likely
to be as large as $1,125. The method for caleulating what this last
payment must be is not the same in all professions involving loans.

Computing the Exact Value of n

The following program will compute the exact value of n in periods
and fractions of periods, which is the internal result of the (o] key
caleulation. (Refer to appendix D in the owner’'s handbook for the
formulas vsedin this caleulation.)

Using this program to selve for n differs only slightly from the
standard procedure using the [n] key. The program instructions
following the program listing explains these differences.

KEYSTROKES DISPLAY KEYSTROKES DISPLAY
®erjo 07- 45 0O
[fICLEAR{PRGM] | 00— F 08~ 21
1 01- 1 09~ 4512
[Fedd 02- a512 |[¥ 10- 20
% 03- 25 |(510)3 11- 44 3
(57001 04— 44 1 12- 4515
05- 40 | [Rci)1 13- 45 1
(570)2 06- 44 2 |® 14~ 20
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Calculation of n

KEYSTROKES DISPLAY KEYSTROKES DISPLAY
=1 15- 30 |3 21- 10
16- 4513 | [E1[N) 22— 4323
[®eLi 17- 45 1 |[REd2 23~ 45 2
x 18 20 | @IEN} 24- 4323
[REL13 18- 45 3 25— 10
20— 40 | R
REGISYERS
n: Number of i: Periodic PV: Present PMT: Payment
Periods Interest Value Amount
FV: Future Ry: Begin/ Ry:i7100 Ra: 1-+i/100
Value. end Flag.
Ry PMT(1+if®
s=Qor1

1. Keyinthe program.
2. Press([f]CLEAR [FiN]tc clear the financial registers.

Enter the financial values using the [T, , [PMT]), and
keys exactly as you would in an ord;na?.'y financial
calculation. (Use correct cash flow sign conventions.}
i i iod, ora 1if
4. Keyin a 0 if payments are at the end of'the period,
payments are at the beginning of the period, then press
0.
5. Solvefor n by pressing [R/S]. '
Exampie: What is the exact, decimal value of n in the previous
example?
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Keystrokes Display

[FICLEAR (BN) Clears financial registers.

16 1.33 Monthly interest rate.

75000 [FV) 75,000.00 Loan amount.

1125 -1,125.00 Payment amount.

c[Eglo 0.00 End of period payment
mode.

R/S 165.89 nto 2 decimal places.

[fle 165.8880344 nto full precision of
calculator.,

Note that this result is esgentially the same as the result using the
key, that is, 165 full payments of $1,125 plus an additional
payment, smaller than $1,125, due at the end of the 166th pericd,
As stated above there is no congistently followed convention for
solving for the last payment amount. A commonly used method
can be calculated by pressing the following keys immediately after
solving for  above:

G RFEDIREE.

This series of keystrokes solves for the remaining balance of the
loan at the end of the 165th pertod, calculates one month’s interest
on the balance, and adds the interest for the month to the
remaining balance to give the final payment at the end of the 166th
period. In the example above, that amount is $—999.77.
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Low Income Housing

®
®
Appendix B . Month Placed in Service
Accelerated Cost Recovery ) Year | 1 2 3 4 5 6 7 8 9 10 11 12
1 13 12 11 10 9 8§ 7 6 4 3 2 1
System Tables ® 2 | 12 12 12 12 12 12 12 13 13 13 13 13
. 3 10 10 10 10 11 11 11 11 11 11 11 11
. 4 8 9 g g 9 g 9 2 10 10 10 10
These tables* are.included for your convenience. The remarks ® 5 8 8 8 8 8 8 8 8 8 8 8 9
accompanying the tables do not encompass all tax situations. 5 777 7 7 7 7 7 9 7 7 37
The use of the tables is quite simple. In all cases the recovery ® 7 6 6 6 6 6 6 6 6 6 6 6 6
amount for any year is the basis cost of the property multiplied by P 8 5 5§ 5 85 5 5 § 5 5 5 6 6
the percentage from the appropriate table for that year. 9 5 5 5 58 5 5 5 5§ 5 5 5 §
. 10 5 8 5 85 5 5 5 5 5 5§ 5 §
11 4 5 5 5 5§ 5§ 5§ 5 5 5 § 5
12 4 4 4 5 4 5 5 5§ 5 5 5 &
Real Estate Tables _ @ 13| 4 4 4 4 4 5 3 5 2 288
The deduction for accelerated cost recovery 'fo.r real _estate is . 14 4 4 4 4 4 4 4 4 a 5 4 4
adjusted by the number of months the property is in service during 15 4 4 4 4 4 4 4 4 a4 4 4 a
the first tax year of ownership. Multiply the indicated perf:entage ‘ 16 1 1.2 2 2 3 3 3 4 a
by the original basis of improvements {cost recovery basis} each
year. ‘ All Other Real Estate
. Month Placed in $ervice
. Year 1 2 3 5 6 7 8 9 10 11 12
1 12 11 10 @ 8 7 6 5 4 3 2 1
. 2 10 10 11 11 11 11 11111 1 o1 12
. 3 g 9 @ g 10 10 10 10 10 10 1 Q 10
4 8 8 8 8 B 8 9 g9 8 g 9 g
. 5 77 7 7 7 7 8 8 8 8 8 8
6 € &€ 6 6 7 7 7 7 7 7 7 7
. 7 6 6 8 6 6 6 6 & 6 6 €6 6
8 6 6 6 6 6 6 5 & 6 6 6 6
@ 9 6 8 6 6 5 6 5 5 5 6 6 6
10 5 6 5 6 5 5 5 5 5 5 6 &
@® 11 § 5§ 5 5 5 5 5 5 5 5 5 &
. 12 $ 58 5 58 5 5§ 5§ 8§ § 5 5 5
13 § 5 5 5 5 § 6 5 5 5 5§ 5
ted with permission from Messner, et. al., Marketing Investment Real . 14 g 5 g 5 3 5 5 5 5 5 5 :
. 1 0] > -y
Eﬂ::azr:; eEp;;:ion ‘(lghicagn: REALTORS NATIONAL MARKETING INSTITUTE, :: g 5 1 ? g g g g i i i 5
1982) pp. 240-241, 246-247. . ;
98 .
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Personal Property Tables s For Property Placed in Service in 1985
The cost recovery deduction for personal property i§ egual to the
original basis cost of the personal property multiplied by Tﬁf;e e Recovery Percentage
indicated percentage from the table for the cost recovery year. The
cost basis need not be reduced by salvage value, . Class of Investment
3-year S.year 10-year 15-yr
. Year
® 1 29 18 9 6
2 47 33 19 12
] 3 24 25 16 12
4 16 14 11
‘ 5 8 12 10
For Property Placed in Service from 1981 to 1984 . 6 10 9
7 8 8
e : 6 7
9 4 6
. 10 2 5
P M 4
Recovery Percentage . 12 .
13 3
Class of investment . 14 2
15 1
3-year S.year 10-year 15 year ‘ Tota) 100 00 00 o
Year
1 25 15 8 5 o
2 38 22 14 10 .
3 37 21 12 9 !
4 21 10 8 .
5 21 10 7 :
[ 10 7 .
7 9 6 )
8 9 6 : @
9 9 & '
10 9 6 .
11 6 .
12 6
13 : ®
14
15 3 @
Total 100 100 100 100 e
@
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For Property Placed in Service After December 31, 1985

Recovery Percentage
Class of Investment
3-year B-year 10-year 15-yr
Year ‘
1 33 20 10 7 1
2 45 32 18 12 ‘
3 22 24 16 12
4 t6 14 11
5 8 12 10
6 10 9
7 8 8
8 [ 7
10 2 5 |
11 4
12 3 {
13 3 i
14 2 |
15 1 |
Total | 100 100 100 100
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