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INTRODUCTION

INTRODUCTION

The Real Estate/Investment Module places at your fingertips a library of programs relating to
real estate and investment situations. Within seconds you can install this Solid State Software*
module which tailors your calculator to solve problems related specifically to these professional
fields. Your self-contained So/id State Software module provides easy-to-use calculating power
that you can carry with you for on-the-spot calculations.

USING THIS MANUAL

Following this brief introduction, you will find the description, principal equations, user
instructions, and example problems for each of the 16 programs in the R.E./Investment
Library. Each program is easily identified by the “RE’ number in the upper corner of the
page. This number corresponds with the call number you use to tell the calculator which pro-
gram in the Solid State Software module you wish to use.

The primary reference point in this manual for each program is the User Instructions. These
user instructions are also available for you in the handy pocket guide furnished with the
library. The program description and sample problems should be used when you first run a
program, to help you understand its full capabilities and limitations. Nonmagnetic label cards
to identify the user-defined keys are also included in the library. Carefully remove the cards
from the sheet and insert them in the card carrying case for convenient storage. Note that a
special holder has been built into the case for storage of the library module.

When using the Solid State Software programs as subroutines to your own programs, you will

also want to check Register Contents for the program and check Program Reference Data
provided in Appendix A.

USING THE OPTIONAL PRINTER

If you have the optional PC-100A printer*, a printed record of entries and results is automatic.
The User Instructions and example problems are marked to show exactly which values are
printed in addition to being displayed.

Use the Calculator Mounting procedure in the PC-100A Owner’s Manual to mount your calcu-

lator on the PC-100A. The switch called out in step 2 should be to “OTHER" for your calcu-
lator. Always turn the calculator and printer off before mounting or unmounting the calculator.

*Trademark of Texas Instruments

“Note: The T| Programmable 58 and T| Programmable 59 will not operate on the PC-100 print cradle.
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TIPS FOR RUNNING PROGRAMS

Before you begin using the Solid State Software programs on your own, here are a few things
to keep clearly in mind until you become familiar with your calculator.

1. Press [CLR] before running a program if you are not sure of the status of the
calculator. (To be completely sure of calculator status, turn it off and on again —
but remember that this will clear the program memory.)

2. Some programs will leave the calculator in fix-decimal format (see Appendix A). In
that event, you should press [INV] [2nd] [fix] before running another program if
this format is not desired.

3.  There is no visual indication of which Solid State Software program has been called.
If you have any doubts, the safest method is to call the desired program with [2nd]
[Pgm] mm, where mm is the two-digit program number. The calculator will remain
at this program number until another program is called, [RST] is pressed or the
calculator is turned off.

4. A flashing display normally indicates an improper key sequence or that a numerical
limit has been exceeded. When this occurs, always repeat the program sequence and
check that each step is performed as directed by the User Instructions. Any unusual
limits of a program are given in the User Instructions or related notes. The In Case
of Difficulty portion of Appendix A in the Owner’s Manual may be helpful in iso-
lating a problem.

5. Some of the Solid State Software programs may run for several minutes depending
on input data. If you desire to halt a running program, press the [RST] key. This is
considered as an emergency halt operation which returns control to the main
memory. A program must be recalled to be run again.

USING SOLID STATE SOFTWARE PROGRAMS AS SUBROUTINES

Any of the Solid State Software programs may be called as a subroutine to your own program
in the main memory. Either of two program sequences may be used: 1) [2nd] [Pgm] mm
(User Defined Key) or 2) [2nd] [Pgm] mm [SBR] (Common Label). Both will send the
program control to program mm, run the subroutine sequence, and then automatically return
to the main program without interruption. Following [2nd] [Pgm] mm with anything other
than [SBR) or a user-defined key is not a valid key sequence and can cause unwanted results.

It is very important to consider the Program Reference Data in Appendix A for any program
called as a subroutine. You must plan and write your own program such that the data registers,
flags, subroutine levels, parentheses levels, T-register, angular mode, etc., used by the called sub-
routine are allowed for in your program. In addition, a Register Contents section of each pro-
gram description provides a guide to determine where data is or must be located to run the
program. A sample program that calls a Solid State Software program as a subroutine is pro-
vided in the PROGRAMMING CONSIDERATIONS section of the Owner’s Manual.

If you need to examine and study the content of a Solid State Software program, you can
download as described in the following paragraphs.
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DOWNLOADING SOLID STATE SOFTWARE PROGRAMS

If you need to examine a Solid State Software program, it can be downloaded into the main
program memory.* This will allow you to single step through a program in or out of the learn
mode. It also allows using the program list or trace features of the optional printer. The only
requirement for downloading a Solid State Software program is that the memory partition be
set so there is sufficient space in the main program memory to receive the downloaded pro-
gram. The key sequence to download a program is [2nd] [CP] [2nd] [Pgm] mm [2nd] [Op] 09,
where mm is the program number to be downloaded. This procedure places the requested program
into program memory beginning at program location 000. The downloaded program writes
over any instructions previously stored in that part of program memory. Remember to press
[RST] before running or tracing the downloaded program.

Please note that RE-02 and RE-13 cannot be downloaded in the TI Programmable 58 due to
the length of these programs. Also, the partition must be reset from the power-up condition in
the Tl Programmable 58 for programs RE-07, 08, 09, 10, 11, and 12. The key sequence to
repartition the main memory for RE-09 is 0 [2nd] [Op] 17. The sequence for RE-10 and
RE-11is 1 [2nd] [Op] 17. The sequence for RE-07, RE-08, and RE-12 is 2 [2nd] [Op] 17.
Repartitioning must be performed before the downloading sequence.

The partition must be changed from the power-up condition in the TI Programmable 59 for
RE-02 and RE-13. The key sequence to repartition the main memory for RE-02 is 4 [2nd]
[Op] 17. The sequence for RE-13 is 0 [2nd] [Op] 17.

REMOVING AND INSTALLING MODULES

The R.E./Investment Module can easily be installed in the calculator or replaced with another.
It is a good idea to leave the module in place in the calculator except when replacing it with
another module. Be sure to follow these instructions when you need to remove or replace a
module.

CAUTION

Be sure to touch some metal object before handling a
module to prevent possible damage by static electricity.

1. Turn the calculator OFF. Loading or unloading the module with the calculator
ON may cause the keyboard or display to lock out. Also, shorting the contacts
can damage the module or calculator.

2.  Slide out the small panel covering the module compartment at the bottom of the
back of the calculator. (See Diagram on following page.)

3. Remove the module. You may turn the calculator over and let the module fall out
into your hand.

*Unless the library is a protected special-purpose library.
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4. Insert the module, notched end first with the labeled side up into the compartment.
The module should slip into place effortlessly.

5. Replace the cover panel, securing the module against the contacts.

Don’t touch the contacts inside the module compartment as damage can result.



RE-01
R.E./INVESTMENT LIBRARY DIAGNOSTIC

This program performs the following functions separately.
1.  Diagnostic/Library Module Check

2. Linear Regression Initialization

Diagnostic/Library Module Check

This routine checks the operation of your calculator and most of its functions, including con-
version and statistics functions that are preprogrammed in the calculator, trigonometric func-
tions, data register operations, program transfers, and comparisons. It also uses other R.E./
Investment Library programs to verify that the module is connected and operating correctly.

If this diagnostic routine runs successfully, in approximately 15 seconds the number 3. will be
displayed. If the calculator is attached to a PC-100A print cradle, the following will be printed:

W P P W N e e P

REAL ESTATE
3.

e

If there is a malfunction in the calculator or the Solid State Software module, a flashing num-
ber will be displayed. Refer to Appendix A of the Owner’s Manual for an explanation of the
various procedures to be followed when you have difficulties.

When you simply want to know which of your Solid State Software modules is in the calcu-
lator without physically looking at it, you can call the Library Module check portion of the
routine directly. If the R.E./Investment Library Module is in the calculator, the number 3.

will be displayed. This number is unique to the R.E./Investment Library (other optional libraries
use other identifying digits).

Linear Regression Initialization

This routine initializes the calculator for linear regression by clearing data registers Ry, through
Ros and the T-register. It should be used whenever linear regression or other built-in statistics
functions are to be started. You can also use the routine at any time to clear these registers
selectively without disturbing any other registers.
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¥ Solid State Software I't ©1977

R.E/INVESTMENT DIAGNOSTIC ~ RE-01
DIAGNOSTIC: sgn =

CLR

USER INSTRUCTIONS

s e e

| | | |
l STEP_E PROCEDURE 1 ENTER PRESS y DISPLAY
e m———cre cwril e = o e g, s by e AP ]
Diagnostic/Module Check i
A1 | Select Program 5 [2nd] [Pgm] 01
| A2 | Run Diagnostic - | [sBR] [ =] 3.2
| ' or ' .
| A3 | Library Module Check [SBR] [2nd] [R/S] | & |
E i Initialize Linear Regression f |
| B1 | Select Program | ' [2nd] [Pgm] 01 |
| B2 | Initialize Linear Regression 3 | [SBR] [CLR] “ 0.
[ S = At g A NN |
NOTES: This output is obtained if the calculator is operating properly.
2. The number 3. indicates the R.E./Investment Library.
Example 1: Diagnostic
OPTIONAL
PRESS DISPLAY PRINTOUT
[2nd] [Pgm] 01
[SBR] [ =1 3. REAL ESTATE
3.
Example 2: Library Module Check
OPTIONAL
PRESS DISPLAY PRINTOUT
[2nd] [Pgm] 01
[SBR] [2nd] [R/S] 3. REAL ESTATE
3.
Example 3: Initialize Linear Regression
OPTIONAL
PRESS DISPLAY PRINTOUT

[2nd] [Pgm] 01
[sBR] [CLR] 0.
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ANNUITIES

Given the requisite input variables from the following list, the program will calculate the un-
known value: number of payment periods, interest rate, payment per period, present value,
future value, and balloon payment. The combination of this program and Program RE-04,
“Compound Interest”’, provides you with the capability to perform any calculation involving
the six functions of money at interest.

The program performs the necessary calculations for loans and transactions involving beginning-
of-period payments, end-of-period payments, and sinking funds (where, for example, money is
put into a savings account at the end of each payment period to pay a future lump sum rever-
sion). Not only can the program compute the individual values listed above, it can also be used
to calculate mortgage constants, annual percentage rates, effective yields of mortgages with and
without fees, effective yields of wraparound mortgages, yields of leases, constant payment to
principal loan values, standing mortgage values, last payment amounts, and a variety of other
financial calculations.
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ANNUITIES

d Ann/PV | Ann Due/PV
| PVorfFv

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY

1 Select Program [2nd] [Pgm] 02

2 Initialize (This sets the value [2nd] [ E'] 0.
for the balloon payment to
zero. Do not enter zero for the
balloon payment, unless it is
the unknown.)

3 Determine the type of problem

a. Sinking fund (end of period [2nd] [A']
payment)
b. Annuity due/FV (beginning [2nd] [ B']
of period payment)
c. Ordinary annuity (end of g [2nd] [ C']
period payment)
d. Annuity due /PV (beginning [2nd] [ D')
of period payment)

4 Enter the known variables in
any order:

Number of payments N
Interest rate %I
Payment per period PMT
Present value or future value PV or FV
Balloon payment (If balloon Balloon
payment does not apply, do
not enter zero. Go to the next
step.)

5 To solve for the unknown,
enter zero, then press the
appropriate key.

N

%l

PMT

PV or FV
Balloon PMT

6 To work a new problem:

(1) of the same type: go to
Step 4

(2) of a different type: go to
Step 2

(3) If the balloon payment
was not zero in the pre-
vious problem, and /s zero
in the new problem: go to
Step 2.

e © o ©

Nt

%It

PMTt

PV or Fvt
Balloon PMTT

moomw)

Nt

oglt*

pmTt

PV or FVT
Balloon PMTt

cocococo
— e — — —
moowd»
[ Py Sy S

NOTES: t These values are printed if the PC-100A is connected.
Relatively long calculating time for this step.
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Register Contents

Roo Ros Balloon PMT R0 Used Ris R,
Ro: N Ros Used R;; Used Ris Ry,
Roz %I Ros Used Ri2 Used Ris Rz
Ros PMT Res 1/100 Ry, Used Rys Ras
Rm PV or FV Rnp [/100"'1 R]4 Used ng R24

Example 1: What is the monthly payment on a $35,000 mortgage at 8.75% interest for a term
of 25 years?

What if the interest were 8.5%?
What if the interest were 8.25%?
What if the term were 30 years, at 8.76% interest?

What if the term were 20 years, at 8.75% interest?

STEP OPERATION ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 02
2 Initialize [2nd] [ E'] 0.
3 Determine type of problem:

Ordinary annuity [2nd] [ C'] 0.
4 Enter in any order:

Number of payments 25 [x]12[=][A] 300.1

Interest % 8.75 [+]112[=]1I[B] 0.7292t

Mortgage amount 35000 [D] 35000.001
5 Solve for monthly payment 0 [c] 287.751
4 Enter new interest % 8.5 [+]112[=]1[B] 0.7083
5 Solve for monthly payment 0 [c] 281.831
4 Enter new interest % 8.25 [+112([=]1[B] 0.6875
5 Solve for monthly payment 0 [C] 275.96%
4 Reenter 8.75% interest 8.75 [+112[=]1[B]) 0.7292
4 Enter 30-year term 30 [x]112[=][A] 360.7
5 Solve for monthly payment 0 [c] 275.351
4 Enter 20-year term 20 [x]112[=][A] 240.1
5 Solve for monthly payment ] [c] 309.30t

t These values are printed if the PC-100A is connected.

Example'2: Your clients can afford monthly mortgage payments of no more than $350. If
8.75% is the going interest rate, and the typical term is 25 years, what is the largest mortgage
they can afford?

What if the term could be extended to 30 years?

What if the interest rate could be lowered to 8.5%?
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STEP OPERATION
1 Select program
2 Initialize
3 Determine type of problem:
Ordinary annuity
4 Enter in any order:
Number of payments

Interest rate
Payment per period
Solve for PV
Enter N
Solve for PV
Enter %I
Solve for PV

(S B L R )

Example 3: What is the annual interest rate on a $45,000 mortgage with a term of 25 years and

monthly payments of $377.64?

STEP OPERATION
1 Select program
2 Initialize
3 Determine type of problem:
Ordinary annuity
4 Enter in any order:
Number of payments

Payment per period
Present value
5 Solve for %l

ENTER

25
8.76

ENTER

25
377.64
45000

PRESS

[2nd] [Pgm] 02
(2nd] [E')

[2nd] [C']

[x112[=][A]
[+112[=]11[B]
[cl

[D]
[x]112[=][A]
[D]
[+112[=][B]
[D]

PRESS

[2nd] [Pgm] 02
[2nd] [E']

[2nd] [C']

[x]12[=]11[A]
[c]

[D]

[B]
[x]12[=]

DISPLAY

0.
0.

300.7
0.72921
350.00%

42571.641
360.1
44489.621
0.7083
45518.78%

DISPLAY

0.
0.

300.t
377.641
45000.00t
0.75001*
9.0001

Example 4: How many years will it take to amortize a $135,000 mortgage with monthly pay-

ments of $1,369.25, at 9% annual interest?

STEP OPERATION
1 Select program
Initialize

3 Determine type of problemn:
Ordinary annuity

4 Enter in any order:
Interest rate
Payment per period
Present value

5 Solve for N

ENTER

1369.25
135000

tThese values are printed if the PC-100A is connected.

*Relatively long calculating time for this step.

10

PRESS

[2nd] [Pgm] 02
[2nd] [E']

[2nd] [C')

[+112[=]1([B]
[c]

(D]
[A]

[+112[=]

DISPLAY

0.
0.

0.75001
1369.25%
135000.001
180.0027431%
15.00022859
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Example 5: On a $42,500 mortgage at 8.75% interest with a term of 25 years, 2 points are

charged. What is the effective yield of the mortgage?

STEP OPERATION ENTER
1 Select program
2 Initialize
3 Determine type of problem:
Ordinary annuity
4 Enter in any order:
Number of payments 25
Interest rate 8.75
Present value 42500
5 Solve for PMT ]
4 Enter discounted PV 42500
5 Solve for yield 0

PRESS

[2nd] [Pgm] 02
[2nd] [E']

[2nd] [ C']

[x]12[=] [A]
[+112[=]1[B]
[D]
(c]

[x].98[=]1[D]

[B]
[x]112[=1]

DISPLAY

0.
0.

300.1
0.7292t
42500.001
349.411
41650.00
0.7497
8.9960

Example 6: What is the present worth of a net lease with monthly payments in advance of $875,
if the lease has a term of 10 years, and the rate of discount is 11.5%?

STEP OPERATION ENTER

1 Select program

2 Initialize

3 Determine type of problem:
Annuity due/PV

4 Enter in any order:
Number of payments 10
Interest rate 115
Payment per period 875

5 Solve for PV 0

PRESS

[2nd] [Pgm] 02
[2nd] [E']

[2nd] [D']

[x]112[=][A]
[+112[=][B]
[c]
[D]

DISPLAY

0.
0.

120.t
0.95831
875.00t

62831.721

Example 7: John Doe wishes to buy a parcel of land for $60,000. He can afford to pay $425
per month. If the owner of the land desires a 9% return on his investment, how long will it take

to pay off the loan, with beginning-of-period payments?

STEP OPERATION ENTER
1 Select program
2 Initialize
3 Determine type of problem:
Annuity due/PV
4 Enter in any order:
Interest rate 9
Payment per period 425
Present value 50000
5 Solve for N 0

t These values are printed if the PC-100A is connected.

1"

PRESS

[2nd] [Pgm] 02
[2nd] [E']

[2nd] [D']

[+112[=][B]
[C]

[D]

[A]
[+112][=]

DISPLAY

0.
0.

0.7500t
425,00t
50000.001
279.13994051
23.26166171
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Example 8: A $50,000 mortgage at 8.5% for 25 years requires monthly payments in advance of
$399.78. What is the annual yield of this mortgage, if it was purchased for $39,000?

STEP

1
2
3

WK

OPERATION

Select program
Initialize

Determine type of problem:
Annuity due/PV

Enter in any order:

Number of payments
Payment per period

Present value
Solve for %I

Convert to annual rate

Initialize
Ordinary annuity

Enter number of payments
Enter payment per period
Enter present value

Solve for %l

Convert to annual rate

ENTER

25
399.78
39000

25
402.61
39000

PRESS

[2nd] [Pgm] 02
[2nd] [ E']

[2nd] [D']

[x]12[=]1[A]
[c]

[D]

[B]
[x]112[=]
[2nd] [E']
[2nd] [C']
[x112[=][A]
[C]

[D]

[B]
[x)12[=]

For the same mortgage, end-of-period payments would be $402.61. What would the
annual yield be, making only this change?

DISPLAY

0.
0.

300.1
399.78t1
39000.001
0.9795t1
11.7543
0.
0.
3001
402611
39000.00t
0.97641"
11.7165

Example 9: The owner of an apartment complex is planning to replace the carpeting in the
complex in 4 years. He will need to order 2800 square yards of carpeting. The current price of
the carpeting is $5.60 per square yard. Projecting an increase in cost of 6% per year, how much
should he deposit quarterly, at 5.25% annual interest, compounded quarterly to cover this

expense?

STEP
1
2
3

4

5

OPERATION

Select program
Initialize

Determine type of problem:

Sinking fund
Enter in any order:

Number of payments

Interest rate
Future value
Solve for PMT

ENTER

4

5.25
19795.64
0

[
[
[D]
[cl

PRESS

[2nd] [Pgm] 02
[2nd) [E']

[2nd] [A']

=] [A]
=] [B]

x] 4l
+14]

DISPLAY

0.
0.

16.1
1.3125t
19795.641
1119.93f

Example 10: If you deposit $50 per month in a savings account at 5.26% compounded monthly,

how long will it take you to amass $5,000?

tThese values are printed if the PC-100A is connected.

*Relatively long calculating time for this step.

12

How much would you have at the end of 3 years?
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STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 02
2 Initialize [2nd] [E'] 0.
3 Determine type of problem:
Sinking fund [2nd] [A'] 0.
4 Enter in any order:
Interest rate 5.25 [+112[=]11[B] 0.4375%
Payment per period 50 [C] 50.00t
Future value 5000 [D] 5000.001
5 Solve for N 0 [A] 83.131147861
4 Enter new N 3 [x]112[=] [A] 36.1
5 Solve for FV 0 [D] 1944901

Example 11: An office building and land worth $275,000 are leased for 10 years with
monthly payments in advance of $2875. The area around the property has been redeveloping
rapidly and by the end of the ten-year period, the building will be demolished. The tenant has
a purchase option at the end of the lease which would enable him to buy the land for $50,000.
If the tenant exercises this option, what would the lessor’s yield be?

Suppose the lessor desires an 8% annual yield. What must the monthly payments

be?
STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 02
2 Initialize [2nd] [E'] 0.
3 Determine type of problem:
Annuity due/PV (2nd] [D'] 0.
4 Enter in any order:
Number of payments 10 [x]12[=]1[A] 120.1
Payment per period 2875 [c] 2875.001
Present value 275000 [D] 275000.00"
Balloon payment 50000 [E] 50000.0071
5 Solve for yield "o [B] ' 05767t*
Convert to annual rate [x]12[=] 6.9205
4 Enter new yield 8 [+112[=])[B] 0.66671
5 Solve for payment 0 [c] 3042921

Example 12: What is the balloon payment for a $40,000 mortgage at 8.75% interest and a
term of 25 years, if the monthly payments are $325?

If the desired annual yield is 12%, what is the price of this mortgage?

tThese values are printed if the PC-100A is connected.
*Relatively long calculating time for this step.
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STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 02
2 Initialize [2nd] [E'] 0.
3 Determine type of problem:
Ordinary annuity [2nd) [C'] 0.
4 Enter in any order:
Number of payments 25 (x112[=][A] 300.t
Interest rate 8.75 [+112[=][B] 0.7292t
Payment per period 325 [c] 325,00t
Present value 40000 [D] 40000.007
5 Solve for balloon PMT 0 [E] 4148831
4 Enter desired yield 12 [+112[=]1I[B] 1.0000
5 Solve for PV 0 [D] 31067.29t

Example 13: An investor wishes to assume a $135,000 mortgage at 9.5% for 15 years. If he
specified that the balloon payment due on the mortgage not exceed $15,000, what would the
minimum monthly payment be?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 02
2 Initialize [2nd] [E'] 0.
3 Determine type of problem:
Ordinary annuity [2nd] [C'] 0.
4 Enter in any order:
Number of payments 15 [x112[=]11A1 180.t
Interest rate 95 [#112[=][B] 0.79171t
Present value 135000 [D] 135000.00%
Balloon payment 15000 [E] 15000.00t
5 Solve for PMT 0 [C] 1371.821
METHOD

1. Sinking Fund

(1+i)N -1
i

rs|='|n['—'vxi +1]/In(1+i)
PMT

PMT=FV X i/[(1+i)N =1]

FV = PMT X

1 is determined by the Newton — Raphson Method

t These values are printed if the PC-100A is connected.
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2. Annuity Due/FV

+iN —
FV = PMT X (1+nx%—i

N=In [P:,,—VTx i+(1+i)] /m(1+n—1
AN _
PMT=F\/ [(1+i)x “”’%]

I is determined by the Newton — Raphson Method

3. Ordinary Annuity/PV

—(1+i)N
PV =PMT X [1-(—11‘&] + [BALX (1+i)‘"]

N =In [(PMT — iBAL)/(PMT—iPV)] /In(1+i)

—(14i)N
PMT = [PV—BAL(1+)N] / [1——(-1—?)—]

I is determined by the Newton — Raphson Method
1—(1+i)N
BAL = [PV — PMT X ‘—"’:' /(1+i)‘N

4. Annuity Due/PV

—(1+)N
PV =PMT X (1+) X [%] + [BAL X (1+i)N

vein [(PMT_ga) /(BTN /it

(143 vN
PMT = [PV — BAL X (14i)'N] /[‘1’4”‘_‘l (1i+l) ]

I is determined by the Newton — Raphson Method

BAL = [PV—PMTX (1+) X (ﬂf'—’ﬁ)] / (1+)N

Periodic Interest
/100

Where
N = Number of Payment Periods
PV = Present Value
FV = Future Value
BAL = Balloon Payment

15
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RE-03
REMAINING BALANCE/ACCUMULATED INTEREST

This program calculates the balance remaining on a mortgage after a specified number of pay-
ments. It also computes the payments to interest for any period of time during the life of the

mortgage.

The program also offers the feature of computing any unknown mortgage values, such as the
payment per period, so that the real estate professional can compare values for a variety of
mortgages without collecting large amounts of information beforehand. Also, the program
computes the remaining balance and accumulated interest for mortgages with “rounded”
payments.

16
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BAL/ACCUMULATED INTEREST

+ Interest

RE-03 |
INIT

PMT PV H

USER INSTRUCTIONS

RE-03

STEP PROCEDURE ENTER PRESS DISPLAY l
|
1 Select Program [2nd] [Pgm] 03
2 Initialize [2nd] [ E'] 0.
3 Enter known variables
in any order: 5
a. Number of payments N [A] Nt |
b. Interest rate %l [B] %It !
¢. Payment per period PMT [cl PMT? i
d. Present value PV [D] pvt !
4 Solve for unknown: |
Enter zero, then press 0 [A] Nt |
appropriate key 0 [B] | ot :
0 [c] pmTt {
0 [D] pvt |
5 Enter number of payment H [E] Ht 3
immediately preceding balance ﬁ |
N
6 Calculate remaining balance [2nd] [ A" ] | Balance il
7 Enter first payment number G [2nd] [ B'] ! Gt ;
in period for which you wish f
to calculate interest !
8 Calculate interest [2nd] [ C'] l Interestt E
9 Steps 5 and 7 can be entered |
in any order i ,_,il
NOTES: 1. For interest calculations, the number for the final payment must be greater than the number

for the initial payment of the period.
2. For balance and interest calculations, the number entered must not exceed the term of the

mortgage.

t These values are printed if the PC-100A is connected.

Register Contents

RDQ
RO!
RO‘.‘
R03
R04

%I
PMT
PV

Res BAL Rio
Ros Used Ry,
Ro-; Used Rn
Ros 1/100 Ris
Res 17100 + 1 Ria

Used
Used
Used
Used
Used

LAST PMT/BAL
LAST PMT/I
BALANCE .4

Ris
Rl&
Ri,
Ris

17

Rao
R!l
R12
Ras
Ras



RE-03

Example 1: Given a payment of $2265.83 a month on a $270,000 mortgage that has an
interest rate of 9% a year, find the remaining balance after the 12th payment.

STEP OPERATION ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 03

2 Initialize [2nd] [E') 0.

3 Enter: %I ] [+112[=]11[B] 0.7500%
PMT 2265.83 [c] 2265831
PV 270000 [D] 270000.00t1

4 Solve for N 0 [A] 300.00009031

5 Enter payment number 12 [E] 12,1

6 Solve for balance [2nd] [A"] 266987.801

Example 2a: On a $35,000 mortgage at 8.75% interest for a term of 25 years, what is the
remaining balance after 3 years of payments (or 36 payments)?

STEP OPERATION ENTER PRESS DISPLAY

1 Select program ’ [2nd] [Pgm] 03
Initialize [2nd] [ E'] 0.

3 Enter: term 25 [x]112[=]1[A] 300.t

PV 35000 [D] 35000.00%

%I 8.756 [+112[=]1[B] 0.7292t

4 Solve for PMT 0 [C] 287.75t

5 Enter payment number 36 [E] 36.1

6 Solve balance [2nd) [A'] 33666.871

Example 2b: What is the accumulated interest?

STEP OPERATION ENTER PRESS DISPLAY
7 Enter first payment number 1 [2nd] [B'] 1.7
8 Solve for accumulated interest [2nd] [C'] 9024.88t1

Example 2c: What are the interest payments which can be deducted from income tax for each
of the first three years?

STEP OPERATION ENTER PRESS DISPLAY

5 Enter last payment of the 12 [E] 12.t
year

8 Solve for the first year's [2nd] [ C') 3046.45T
interest

7 Enter the first payment of 13 [2nd] [ B'] 13.1
the second year

5 Enter the last payment of 24 [E] 24.1
the second year

8 Solve for the second year's [2nd] [ C' ] 3009.42t
interest

7 Repeat the procedure for 25 [2nd] [B'] 251

5 the third year 36 [E] 36.1

8 [2nd] [ C'] 2969.011

t These values are printed if the PC-100A is connected.
18
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Method
To find the remaining balance the following equation is used.

1—(1+i)H-N

BALy =PMT 7
where
PMT = payment for period
H = current payment
N = number of total payment periods

i %/1000

To calculate accumulated interest from payment G through payment H the following equation is
used.

|NTERESTG_H ={H=G + 1) PMT — ‘BAL(;.| - BALy)

19
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COMPOUND INTEREST

Given any three of the following four variables — number of periods, compound interest rate,
present value, and future value — this program computes the unknown value. The program is
useful for computations involving the “future worth of one” and the “present worth of one;’
such as market value appreciation, and it can be used to solve for nominal and effective
interest rates.

Solid State Software
CpMPOUND INTEREST

Ann Due/FV | Ord Ann/PV | Ann Due/PV i
i { N (R—

%l [ PV [ FV ‘

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program . [2nd] [Pgm] 04
2 Initialize [2nd] [E') 0.00
3 Enter three of the four variables
in any order:
Number of periods N [A] NT
Interest rate %I [B] %It
Present value PV [c] pvt
Future value FV [D] Fvt
4 Solve for the remaining variable.
Remember to enter zero!
Number of periods 0 [A] NT
Interest rate 0 [B] %t
Present value 0 [Cc] pvt
Futuse value 0 [D] Fvi
NOTE: t These values are printed if the PC-100A is connected.
Register Contents
Roo Ros Rm R 15 RZO
Ro: N Ros Rt Rie Ra;
Roz I Ros R, (1/100 + )N Ry Raz
Ro3 PV Rgs 1/100 ng Rla RZS
Ros FV Roe 1/100 + 1 Ria Rio Raa

20
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Example 1: What is the value of $500 after 24 months, with interest compounded monthly,
if the nominal annual interest rate is 5.75%?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 04
2 Initialize [2nd] [E') 0.00
3 Enter: periods 24 [A] 24,001
interest 5,75 [+112[=1[B1 0.48t
present value 500 [c] 500.001
4 Calculate future value 0 [D] 560,78t

Example 2: Compare the investment of $1000 for one year at the nominal annual interest
rate of 5.75%, compounded daily, with the same amount invested at 6%, compounded
quarterly.

STEP OPERATION ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 04
Initialize [2nd] [E') 0.00

3 Enter: periods 365 [A] 365.001

interest 5.75 [+1366[=]1([B] 0.02t

present value 1000 [c] 1000.001

4 Calculate future value 0 [D] 1059.18t

3 Enter: periods 4 [A] 4,00t

interest 6 [+14[=11[8B] 1.50t1

4 Calculate future value 0 [D] 1061.361

Note that it was not
necessary to enter 1000
for the present value the
second time.

Example 3: What is the effective rate of interest, if the nominal annual rate is 5.25%, com-
pounded quarterly?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 04

Initialize [2nd) [E') 0.00

3 Enter: periods 4 [A] 4.00t

interest rate 5.25 [+14[=]1[B] 1.31t

present value 1 [C] 1.00t

4 Solve for future value 0 [D] 1.05t
[2nd] [Fix] 4 1.0535

[-11[=1[x]100[=] 5.3543

t These values are printed if the PC-100A is connected.
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Example 4: An investor bought a parcel of land four years ago for $21,500. He recently sold it
for $30,000. What was the annual rate of appreciation?

Suppose that he desired a return of 12% per year, ignoring costs of holding. For
what price would he have had to sell it?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 04

Initialize [2nd] [E'] 0.00

3 Enter: periods 4 [A] 4.00t

present value 21500 [cl 21500.00t

future value 30000 [D] 30000.001

4 Solve for interest rate 0 [B] 8.691

3 Enter new interest rate 12 [B] 12.00t

4 Solve for future value 0 [D] 33830.671

Example 5: A property sold recently for $125,000. If the initial purchase price was $85,000,
and the market rate of increase has been 9% per year, how long was the property held?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 04
Initialize [2nd] [ E'] 0.00
3 Enter: interest rate 9 [B] 9.00t
present value 85000 [C] 85000.00t
future value 125000 [D] 125000.00%
4 Solve for number of periods 0 [A] 4.48t

Example 6: Ignoring holding and sales costs, how long would it take an investor to double his
money if he could earn 7% annually? To triple his money?

Returning to the original problem, how long would it take him to double his money
if the compounding were quarterly? Monthly?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 04

2 Initialize [2nd] [ E'] 0.00

3 Enter: interest rate 7 [B] 7.00t

present value 1 [cl 1.00t

future value 2 [D] 2.00t

4 Solve for number of periods 0 [(A] 10.241

3 Enter new future value 3 [D] 3.00t

4 Solve for number of periods 0 [A] 16.241

3 Enter: original future value 2 [D] 2.00t

interest rate 7 [+]14[=1[B] 1.751

4 Solve for number of periods 0 [A] 39.96%
[+14[=] 999

3 Enter interest rate 7 [+112[=][B] 0.581

4 Solve for number of periods 0 [A] 119.17%
[+112[=] 9.93

t These values are printed if the PC-100A is connected.
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METHOD
Compound Interest Formula Annuity Formulas
FV =PV (1+i)N Sinking Fund
[(1+)N=11/i
Where: Annuity Due/FV
AN+ /i
FV = Future Value [(1+) — (1l /i
PV = Present Value \ ;
I = Interest Rate Per Period Ordinary Annuity/PV
i = 1/100 [1—(1+)N]/i
N = Number of Periods
Annuity Due/PV
This equation is also used in the following forms: [(140) — (140) N /i
PV = FV (14N

I=[(FV/PV)YN _ 1] x 100
N = In (FV/PV)/In (1+)

NOTES ON ANNUITY FORMULAS

The purpose of the annuity formulas accessed by user-defined keys [ A' 1, [B'], [ C' ], and
[ D' ] is to allow you to generate your own annuity tables or to write your own programs using
these functions as subroutines.

The decimal periodic interest rate must be stored in Ros and this quantity plus one in Rog.
This is done by user-defined key [ B ] in Program 04. N is stored in Ry; by [ A ] in Pro-
gram 04,

The following example shows how to access the ordinary annuity routine and use it to gen-
erate an annuity table. First key in the following sequence of instructions.

PRESS DISPLAY PRESS DISPLAY
[RST] 0. [B] 01100
[LRN] 000 00 [INV] [SBR] 01200
[2nd] [Lbi] 001 00 [2nd] [LbI] 01300
[A] 002 00 [c] 014 00
[sTO] 003 00 [2nd] [Pgm] 015 00
(o] [1] 004 00 [0]1[4] 016 00
[2nd] [Prt] 005 00 [2nd] [C'] 017 00
[INV] [SBR] 006 00 [INV] [SBR] 018 00
[2nd] [Lbi] 007 00 [LRN] 0.
[B] 008 00 [2nd] [Fix] 9 0.
[2nd] [Pgm] 009 00
(0] (4] 01000
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Now use this program to generate an ordinary annuity table for =8and N=1, 2, 3, --+, 10.°
If the PC-100A is connected, all of the displayed values will be printed.

ENTER PRESS DISPLAY
8 [B] 8.
1 [A] 1

[c] 9259259259

2 [A] 2.
[c] 1.783264746

3 [A] 3.
(cl 2.577096987

4 [A] 4,
[Cc] 3.31212684

5 [A] 5.
[c] 3.992710037

6 [A] 6.
[c] 4.622879664

7 [A] 7.
[cl 5.206370059

8 [A] 8.
[c] 5.746638944

9 [A] 9.
[c] 6.246887911

10 [A] 10.
[c] 6.710081399
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STRAIGHT LINE DEPRECIATION

Using the straight line method of depreciation, this program calculates the depreciable basis
of a property, the amount depreciated during any time period in the life of the property, the
remaining depreciable value of the property, the remaining book value of the property, and
the total amount of depreciation claimed up to that point in time. When used in combination
with the PC-100A Print/Security Cradle, the program can be used to print depreciation
schedules.

The straight line method of depreciation assumes that the property to be depreciated is
wearing out at an equal rate during each full year of its useful life. So, the depreciation
claimed for each full year in the life of the property will be the same as for every other full
year.

At present, the straight line method of depreciation may be applied to any property, provid-
ing that a reasonable salvage value and useful life are established for that property.
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'--'.j' Solid State Software I'n ©1977

TSTRAIGHT LINE DEPRECIATION RE-05

|
+ RDV BV | + ACD Frac Year | Year+1 |

| e
SBY ' Life Year [ +DEep W

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 05

2 Enter the following in any order:
a. starting book value SBV [A] savt
b. salvage value SAL [B] saLt
c. useful life LIFE [c] LIFEt

3 Enter year (If initial year in the YEAR [D] YEAR?t
schedule is fractional, see
Step 10.)

4 Calculate depreciation for the [E] DEPt
year

5 Calculate remaining depreciable [2nd] [A"] RDV?
value

6 Calculate remaining book value [2nd] [B'] RBVt

7 Calculate depreciation to date [2nd] [ C'] AcDt

8 To calculate values for next [2nd] [ E'] Year + 11

year {If next year is last year of
useful life, and it is fractional,

press [2nd] [ D' 1) [2nd] [D'] Lifet
9 For a new case, make necessary
changes in Steps 2a, 2b, and 2c,
then go to Step 3.
10 If initial year in the schedule is MONTHS [+112[=] [D] FractionT
fractional, enter number of
months
1 Calculate depreciation to date [2nd] [ C' ] st yr:
[sTO] 20 DEP + ACD?t
Succeeding
yrs: ACDT
12 Values of interest, repeat
Steps 5-7.
1]
13 For depreciation during [2nd] [E]
di [2nd] [C'] Acpt
succeeding year (STO] 21 [ - ]
[RCL] 20 [ =] DEP
14 Repeat Steps 5-7, if desired
15 For the following year [2nd] [ E’
[2nd] [ c’] AcDT
[sTO] 20 [ -1
[RCL] 21 [ =] DEP

16 Repeat Steps 5-7, if desired

17 For succeeding years, repeat
Steps 13-16, alternating storage
registers for ACD
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NOTES: 1. All dollar amounts will be displayed to 2 decimal places.
2. Error indications (flashing display):
a. Starting book value, life, or year entered as less than, or equal to, zero.
b. Salvage value entered as less than zero.
3. The value for life will flash in the display after the length of the life has been exceeded when
using the “year + 1" operation.
4, The value for life must be entered before the value for year or months.
t These values are printed if the PC-100A is connected.
Register Contents
Roo Ros Used Rio Ris Rzo
Rm SBV Ros Ru Rus Rﬂl
Ro2 SAL Ros Ri2 Ris R2z
Rog LlFE Ros RIS RIS R33
Ro«l YR Ros Ria Rio Ras

Example 1: A used office building was purchased for $235,000. With an estimated salvage
value of $25,000 and a useful life of 25 years, calculate the straight line depreciation schedule
for the first two years of ownership.

STEP OPERATION ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 05

Enter: starting book value 235000 [A] 235000.001
salvage value 25000 [B] 25000.001
life 25 [c] 25.1

3 Enter year 1 1 [D] 1.1

4 Calculate depreciation for [E] 8400.001
year 1

5 Calculate remaining [2nd] [A"] 201600.00t
depreciable value .

6 Calculate remaining book [2nd] [B'] 226600.00t
value

7 Calculate depreciation to date [2nd] [C'] 8400.00t

8 Go to year 2 [2nd] [E"] 2.t

4 Calculate depreciation for [E] 8400.00t
year 2

5 Calculate remaining [2nd] [A'] 193200.00t
depreciable value

6 Calculate remaining book value [2nd] [B'] 218200.001

7 Calculate depreciation to data [2nd] [C') 16800.001

Example 2: You took ownership of the Chez Cheval Restaurant on April 1 of this year. The
purchase price was $145,000 and you estimate the salvage value at $15,000, with 20 remaining
years of useful life. Calculate the straight line depreciation you can claim for this year and for the
two subsequent years.

t These values are printed if the PC-100A is connected.

27



RE-05

STEP. OPERATION ENTER PRESS
1 Select program [2nd] [Pgm] 05
2 Enter: starting book value 145000 [A]
salvage value 15000 (B]
life 20 [Cc]
10 Enter first period 9 [+112[=]11[D]
1 Calculate depreciation to date [2nd] [C'] [STO] 20
5 Calculate remaining [2nd] [A']
depreciable value
6 Calculate remaining book value [2nd] [B']
8 Go to next year [2nd] [E']
13 Calculate depreciation for [2nd] [C'] [STO] 21
the year [-]1[RCL] 20 [=]
5 Calculate remaining depreciable [2nd] [A"]
value
6 Calculate remaining book value [2nd] [B']
8 Go to next year [2nd] [E']
15 Calculate depreciation for the [2nd] [C'] [STO] 20
year [-] [RCL] 21 [=]
5 Calculate remaining depreciable [2nd] [A']
value
6 Calculate remaining book value [2nd] [B']
METHOD

DISPLAY

145000.00%
15000.00%
20.t

0.75t
4875.001
125125.00%

140125.00%
1.751
11375.001
6500.00
118625.00%

133625.001
2,75t
17875.001
6500.00
112125.00t

127125.007

Straight line depreciation assumes that the decrease in value is directly proportional to the
age of the item in question. This program calculates the depreciation (DEP), the remaining
depreciable value (RDV), remaining book value (RBV) and depreciation to date (ACD) using

this method.
pep = BV =SAL RBV = RDV +SAL
RDV = (LIFE — YR) DEP ACD = (DEP) YR
Where:

DEP = depreciation for each year

RDV = remaining depreciable value

RBV = remaining book value

ACD = accumulated depreciation

SBV = starting book value

SAL = salvage value

LIFE = life expectancy in years
YR = specific year of schedule

tThese values are printed if the PC-100A is connected.
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DECLINING BALANCE DEPRECIATION

Using any of the declining balance methods of depreciation, this program computes the
amount depreciated during any time period in the life of the property, the remaining depre-
ciable value of the property, the remaining book value of the property, and the total amount
of depreciation claimed up to that point in time. When used in combination with the PC-100A
Print/Security Cradle, the program can be used to print depreciation schedules.

Declining balance depreciation is an accelerated method of depreciation. The assumption is
that the greatest amount of depreciation occurs during the early years in the life of the
property. As a result, declining balance depreciation involves greater amounts of depreciation
than the straight line method during the early life of the property. However, because the
depreciable basis declines over time, the amount depreciated becomes smaller with each pass-

ing year.

Because the declining balance methods result initially in greater depreciation deductions for
tax purposes, they are not applicable to all properties. For properties acquired after July 24,
1969, the following methods are applicable.

200% Declining Balance or Double Declining Balance

(1) First-user residential rental property. To qualify as residential rental property, at
least 80% of the gross income from the building must come from the rental of
dwelling units. The 80% calculation is applicable to every year, so that the owner
of the property may be eligible to use 200% declining balance depreciation in
some years and not in others.

(2) All first-user personal property with a life of three years or more.

150% Declining Balance

(1) First-user commercial property.
(2) First-user residential rental property that does not meet the 80% test.
(3) Used personal property with a remaining life of three years or more.

125% Declining Balance

(1) Used residential rental property with a remaining life of twenty years or more.

These are the maximum rates of depreciation allowed for these properties, using declining
balance depreciation. Any less-accelerated method could be applied to these properties, if
the owner so desired.

Salvage value is not considered for declining balance depreciation.
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DECLINING BALANCE DEPRECIATION

RE-06 |
= A (EE—— | - T T -
<+ RBV # ACD | Frac Year Year +1

[

i Hi !
F-You | Life Year | -+ DEP

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 06
2 Enter the following in any order:
a. starting book value SBV [A] sgvt
b. depreciation factor FACT [B] FACTT
c. useful life LIFE (cl LIFEY
3 Enter year (If initial year in the YEAR [D] YEART
schedule is fractional, see
Step 10.)
4 Calculate depreciation for the [E] DEPT
year )
5 Calculate remaining depreciable [2nd] [A'] RDVt
value
6 Calculate remaining book value [2nd] [B'] RBVT
7 Calculate depreciation to date [2nd] [C'] AcDt
8 To calculate values for next year [2nd] [E'] Year + 11
(If next year is last year of
useful life, and i,t is fractional,
press [2nd] [D'].) [2nd] [D'] Lifet
9 For a new case, make the
necessary changes in Steps 2a,
2b, and 2c, then go to Step 3.
10 If initial year in the schedule is MONTHS [+112[=][D] Fractiont
fractional, enter number of
months
1 Calculate depreciation to date [2nd] [C'] 1st yr:
[sTO] 20 DEP + ACD?
Succeeding
yrs: ACDT
12 Values of interest, repeat
Steps 5-7.
13 For depreciation during [2nd] [ E ]
succeeding year [2nd] [C'] ACDT
[sTO] 21 [ -1
[RCL] 20 [ =] DEP
14 Repeat Steps 5-7, if desired
15 For the following year [2nd] [ E' ]
[2nd] [C') AcDt
[sTOl 20[ -]
[RCL] 21 [ =] DEP
16 Repeat Steps 5-7, if desired
17 For succeeding years, repeat
Steps 13-16, alternating storage
registers for ACD
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NOTES: 1. All dollar amounts will be displayed to 2 decimal places.
2. Error indications (flashing display):
a. Starting book value, life, or year entered as less than, or equal to, zero.
b. FACT<1or FACT>2
3. The value for life will flash in the display after the length of the life has been exceeded when
using the "‘year + 1" operation.
4, The value for life must be entered before the value for year or months.
t These values are printed if the PC-100A is connected.
Register Contents
Roo Ros Used Rio Ris Rao
Ro1 SBV Ras R Rie Ra,
Re2 FACT Ry7 Used Ri2 Ry, Ra2
Ros LIFE Ros Ria Ris Ras
Resa YEAR Roo Ria Rio Ras

Example 1: A new apartment complex has a shell which is valued at $875,000, with a useful

life of 40 years. Compute a depreciation schedule for the first 3 years, using the double
declining balance method.

STEP

1

- W

~

NOsEO0ONOAE®

OPERATION ENTER PRESS
Select program [2nd] [Pgm] 06
Enter in any order:

Starting book value 875000 [A]

Depreciation factor 2 [B]

Life 40 [c]
Enter year 1 (D]
Calculate year's depreciation [E]
Calculate remaining [2nd] [A"]
depreciable value
Calculate remaining book [2nd] [B']
value
Calculate depreciation to [2nd] [C']
date
For the next year [2nd] [E']
Calculate DEP, Year 2 [E]
Calculate RDV, Year 2 [2nd] [A']
Calculate ACD, Year 2 [2nd] [C']
Go to year 3 [2nd] [E']
Calculate DEP, Year 3 [E]
Calculate RDV, Year 3 [2nd] [A']
Calculate ACD, Year 3 [2nd] [C']

These values are printed if the PC-100A is connected.
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DISPLAY

875000.001
2.t

40.7

1.1

43750.00%
831250.007

831250.001
43750.001

2.t
41562.50t
789687.501
85312.501
3.t
39484371
750203.121
124796.881
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Example 2: The shell of a new office building is valued at $118,000 with a life of 45 years.
Compute the depreciation and accumulated depreciation for the first three years. Assume 150%

declining balance depreciation.

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 06
Enter in any order:
Starting book value 118000 [A] 118000.00t
Depreciation factor 15 [B] 1.5t
Life 45 [c] 45.t
3 Enter year 1 [D] 1.t
4 Calculate the year's [E] 3933.33t
depreciation
7 Calculate the depreciation [2nd] [ C' ] 3933.33t
to date
8 For the next year [2nd] [ E' ) 2.t
4 Calculate DEP, Year 2 [E] 3802.22%
7 Calculate ACD, Year 2 [2nd] [C' ) 7735.561
8 Go to Year 3 [2nd] [ E'] 3.t
4 Calculate DEP, Year 3 [E] 3675.481
7 Calculate ACD, Year 3 [2nd] [ C'] 11411,041

Example 3: You purchase a building which was previously owned. The estimated remaining

life of the used furnace is 15 years, and its estimated value is $1700. If you assume ownership

on July 1, what is the depreciation claimed this year and next year?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 06
Enter in any order:
Starting book value 1700 [A] 1700.00t
Depreciation factor 15 [B] 1.5t
Useful life 15 [c] 156.t
10 Enter number of months 6 [+112[=]1[D] 0.5t
1 Calculate depreciation to date [2nd] [ C'] [STO] 20 85.00t
5 Calculate remaining [2nd] [A'] 1615.00%1
depreciable value
6 Calculate remaining book value [2nd] [B'] 1615.001
8 Go to next year [2nd] [E'] 1.5t
13 Calculate depreciation for the [2nd] [C'] [STO] 21 24650t
year [-1[RCL] 20([=] 161.50%

tThese values are printed if the PC-100A is connected.
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METHOD

Declining balance depreciation assumes decrease in value is a constant percentage of the book
value at the beginning of the year. This program calculates the depreciation, remaining depre-
ciable value, remaining book value, and depreciation to date using this method.

_ FACT\YR-1 « FACT For Fractional Years
DEP =SBV (1 -TiFE LIFE DEPygr = (DEP)|yr+1| (FRACTION)

RDV = SBV — ACD

RBV = RDV

FACT \""
ACDYR = SBV [1 - (1 —TCET) ]

Where:

DEP = depreciation for each year
RDV = remaining depreciable value
RBV = remaining book value
ACD = accumulated depreciation
SBV = starting book value
LIFE = life expectancy in years
YR = year of schedule
FACT = declining rate factor
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SUM-OF-THE-YEARS'-DIGITS DEPRECIATION

Using the sum-of-the-years’-digits method of depreciation, this program calculates the depre-
ciable basis, the amount depreciated during any time period in the life of the property, and
the total amount of depreciation claimed up to that point in time. When used in combination
with the PC-100A Print/Security Cradle, the program can be used to print depreciation
schedules.

SOYD is another accelerated method of depreciation. In fact, it is the most accelerated
method of depreciation, claiming the greatest amount of depreciation during the early years
of the life of the property. Consequently, its applications are limited to the same properties
which quality for 200% declining balance depreciation.

(1) First-user residential rental property which meets the 80% tests.

(2) First-user personal property with a life of three years or more.

Salvage value must be considered with SOYD depreciation, and the program computes the
depreciable basis automatically.
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" SUM-OF-THE-YEARS'-DIGITS DEPRECIATION  RE-07 |

+ RDV + RBV
SBV |

|

+ ACD Frac Year Year +1

Life Year + DEP

USER INSTRUCTIONS

RE-07

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 07
2 Enter the following in any order:
a. starting book value SBV [A] spvt
b. salvage value SAL [B] sALt
c. useful life LIFE [c] LIFET
3 Enter year (If initial year in the YEAR [D] YEART
schedule is fractional, see
Step 10.)
4 Calculate depreciation for the [E] DEPT
year
5 Calculate remaining [2nd] [A'] RDVT
depreciable value
6 Calculate remaining book value [2nd] [B'] RVt
7 Calculate depreciation to date [2nd] [C'] AcDt
8 To calculate values for next year [2nd] [E'] Year + 11
(If next year is last year of
useful life, and it is fractional, ,
press [2nd] [ D' 1.) [2nd] [D'] Lifet
9 For a new case, make necessary
changes in Steps 2a, 2b, and 2c,
then go to Step 3.
10 If initial year in the schedule is MONTHS [+]112[=]1[D] Fractiont
fractional, enter number of
months
1 Calculate depreciation to date [2nd] [C'] 1st yr:
[STO] 20 DEP + ACD?
Succeeding
yrs: ACDT
12 Values of interest, repeat
Steps 5-7.
13 For depreciation during [2nd] [ E ]
succeeding year [2nd) [C'] AcD?t
[sTOl 21 [ -]
[RCL] 20 [ =] DEP
14 Repeat Steps 5-7, if desired
15 For the following year [2nd] [ E';
[2nd] [C'] AcDt
[SsTOl20([ -1
[RCL] 21 [ =] DEP
16 Repeat Steps 5-7, if desired
17 For succeeding years, repeat
Steps 13-186, alternating storage
registers for ACD
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NOTES: 1. All dollar amounts will be displayed to 2 decimal places.
2, Error indications (flashing display):
a. Starting book value, life, or year entered as less than, or equal to, zero.
b. Salvage value entered as less than zero.
3. The value for life will flash in the display after the length of the life has been exceeded when
using the “year + 1" operation.
4. The value for life must be entered before the value for year or months,
t These values are printed if the PC-100A is connected.
Register Contents
Rgo R05 W of LIFE RIO R1s Rzo
Roi SBV Ros Used Ry Rie Rz,
Ro2 SAL Ro7 Used Ri2 Riq R2;
Ros LIFE Ros Ria Ris Ras
Res YEAR Ros Ris Rio Raq

Example: The shell of your new apartment building is valued at $300,000, with a salvage value
of $30,000 and a life of 40 years. Using the SOYD method of depreciation, compute the first
two years in the depreciation schedule of the building.

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 07
Enter in any order:
starting book value 300000 [A] 300000.007
salvage value 30000 [B] 30000.007
life 40 [c] 40.%
3 Enter year 1 [D] 1.1
4 Calculate 1st year’s [E] 13170.73t
depreciation
5 Calculate remaining [2nd] [A’] 256829271
depreciable value
6 Calculate remaining book value [2nd] [B'] 286829.271
7 Calculate depreciation to date [2nd] [C'] 13170.73t
8 Go to Year 2 [2nd] [E'] 2.1
4 Calculate DEP, Year 2 [E] 12841.461
5 Calculate RDV, Year 2 [2nd] [A"] 243987.807
6 Calculate RBV, Year 2 [2nd] [B'] 273987.807
7 Calculate ACD [2nd] [C'] 26012.201
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METHOD

Sum-of-the-years’-digits is an accelerated method of computing depreciation where the total of
the digits corresponding to each year of life is used as a factor. This program calculates the
depreciation, remaining depreciable value, remaining book value, and depreciation to date
using this method.

SOYD = (W+1) 2(W+2F)

For INTEGER YR: DEP = ACDYR — ACDYH.1;
For FRACTIONAL YR: DEP = ACDyg — ACDjy|

(W=|YR|+1) (W—=|YR|+2F) — [2R X (W+F — |YR|}]
RDV = 2 X SOYD X (SBV — SAL)

RBV = RDV + SAL
ACD = (SBV — SAL — RDV)

where:

SOYD = sum of years’ digits
DEP = depreciation for each year

RDV = remaining depreciable value
RBV = remaining book value
ACD = accumulated depreciation
SBV = starting book value
SAL = salvage value
LIFE = life expectancy in years
YR = year of schedule desired

W = integral part of life

F = fractional part of life

R = fractional part of year
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COMPONENT AND COMPOSITE DEPRECIATION

This program calculates component and/or composite depreciation for up to sixteen* pieces of
real and/or personal property. [t computes the depreciable basis, where applicable, for each
property, the amount depreciated during any time period in the life of the property, the
remaining depreciable value of the property, the remaining book value of the property, and
the total amount of depreciation claimed for that property up to that point in time. In addi-
tion, the program determines the component or composite depreciation for any time period,
as well as the total depreciation claimed and total remaining depreciable value. When used in
conjunction with the PC-100A Print/Security Cradle, the program will print component or
composite depreciation schedules.

The depreciation rate under the composite method represents the average depreciation of the
individual parts of the building during that time period. The same life and method are applied
to each part, and a single depreciable basis is determined, in effect. The composite method
treats the collection of parts as a single item.

Under the component method of depreciation, each individual part of the property can be

assigned its own life, salvage value (where applicable), and method. The depreciations taken
for the individual components are added to arrive at the total component depreciation. The
methods allowable for the components are determined by the class of asset — residential or
commercial or personal — and whether the component is new or used.

*Eight when used with the T1 Programmable 58. If there is fractional year input these numbers are increased to
twenty and ten.
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3 INIT }

| ol 2o } !
+ Part DEP | # Part ACD | + Part RDV

USER INSTRUCTIONS

RE-08

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 08
2 Initialize [2nd] [E'] 0.
3 Enter values in following order:
a. Number of components No. of comp [R/S] No. of components’
For each component: (See Note 2)
b. Starting book value SBV [R/S] sBvT
c¢. Salvage value or declining SALorF [R/S] SAL or FT
balance factor
d. Life [R/S] LIFET
e. Method:
Straight line 1 [R/S] 1.t
Declining balance 2 [R/S] 2.1
Sum-of-the-years’-digits 3 [R/S] 3.t
4 Enter year (If the initial year in YEAR [B] YEAR'
the schedule is fractional, see
Step 13.)
5 Calculate the depreciation for [c] PART DEP?
the year for individual compo-
nent
6 Calculate the accumulated [D] PART ACD?
depreciation for individual
component
7 Calculate the remaining [E] PART RDVT
depreciable value for individual
component
8 Repeat Steps 5-7, as desired,
for each component
9 Calculate the component {or [2nd] [A"] YR TOTAL DEPt
composite) depreciation for
the year
10 Calculate the accumulated [2nd] [B'] TOTAL DEPt
component (or compaosite)
depreciation
1 Compute the total remaining [2nd] [C'] TOTAL RDVT
depreciable value
12 Go to next year [2nd] [D'] YEAR + 11
13 For fractional initial year, all [2nd] [Fix] 9
components must begin at the 10 [2nd] [Op] 17 159.99
same time, observe the following (6) (0.59)
procedure. Increase the number
of available registers to 100 (60).
14 Enter fractional part of first Fraction [B] FractionT
year
15 Calculate ACD for first compo- [D] ACD, 1stt

nent, then store

[sTO] 84(52)
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STEP PROCEDURE ENTER PRESS DISPLAY
16 Calculate ACD for the second [D] ACD, 2ndt
component, then store [STO] 85(53)
17 Repeat for all components,
incrementing storage register by
one each time
18 When you have completed the [2nd] [D'] 1 + FractionT
first year, go to the second
year
19 Calculate ADC for the first [D] AcDt
component
20 To determine depreciation [—] [2nd]
for the year [EXC] 84(52) [=] DEP
21 For second component [D]
[—1 [2nd] AcD?
[EXC] 85(63) [=] DEP
22 Repeat process for all compo-
nents and all years
23 Upon completion, return to [2nd] [Fix] 9
original partition before pro- 6 [2nd] [Op] 17 479.59
ceeding to next program (3) (239.29)
24 Steps 13 and 23 can be used
to increase the capacity of the
program from 9(2) components
to 19(9) components
25 To print schedule follow Steps [A]
1-3 for all components
NOTES: 1. Values in parentheses are for the Tl Programmable 58.
2. Perform Step 13 if number of components is more than 2 for the T| Programmable 58 or more than
9 for the T| Programmable 59, See Step 24.
3. If there is no fractional year input, 10 and 20 components can be handled on the T| Programmable
68 and 59 respectively.
t These values are printed if the PC-100A is connected.
Register Contents
Roo Ros w R]o YR Rls No. of Rgu -
Component Components
Ro: SBV Roe F R;; Total R,s Pointer Ra:
Component
Ro2 SAL or F Rg¢s Used R;2 Total RDV Ri; Used Ra2
R03 LIFE Roa Used R;g Pointer R]g Used Rzg
Ros YEAR Reo Used Rys Used Ris Used Ras
*R3o through R are used, as a minimum.




RE-08

Example 1: You have just purchased the Moo To You Drive-In Restaurant from the original
owner. You wish to deduct depreciation for the building and its components, using the straight
line method of depreciation, based upon the information given below. What would the depre-

ciation be for the first full year?

Component Book Value
Shell $ 85,000
Roof 10,000
Stoves 7,500
Refrigeration 5,000
Units
$107,500

1st Year Depreciation

Depreciation
Shell $3,000
Roof 360
Stoves 675
Refrigeration Units 450
$4,485
STEP OPERATION ENTER
1 Select program
2 Initialize
3 Enter: No. of components 4
SBV, 1st component 85000
SAL, 1st component 10000
LIFE, 1st component 25
METHOD, 1st 1
component
SBV, 2nd component 10000
SAL, 2nd component 1000
LIFE, 2nd component 25
METHOD, 2nd 1
component
SBV, 3rd component 7500
SAL, 3rd component 750
LIFE, 3rd component 10
METHOD, 3rd 1
component
SBV, 4th component 5000
SAL, 4th component 500
LIFE, 4th component 10
METHOD, 4th 1
component

tThese values are printed if the PC-100A is connected.
*For TI Programmable 58, repartition by pressing 6 [2nd] [Op] 17.
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Salvage Value Life
$10,000 25 yrs.
1,000 25 yrs.
750 10 yrs.
500 10 yrs.
$12,250

Remaining Depreciable Value

$72,000
8,640
6,075

4,050

$90,765

PRESS

[2nd] [Pgm] 08*
[2nd] [E']
[R/S]

[R/s]

[R/S]

[R/S]

[R/S]

[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]
[R/S]
[R/S]

DISPLAY

0.
4.t
85000.F
10000.t

25.1
1A

10000.t
1000.1
25.t
1.1

7500.1
750,1
10.t
1.1

5000,
500.1
10.t
1.1



RE-08

STEP OPERATION ENTER PRESS DISPLAY
4 Enter Year 1 1 (B] i
5 Calculate the depreciation for [c] 3000.007
the year for the shell

7 Calculate the remaining [E] 72000.00t
depreciable value for the shell

5 Calculate the depreciation for [cl 360.001
the year for the roof

7 Calculate the remaining [E] 8640.007
depreciable value for the roof

5 Calculate the depreciation for [c] 675.0071
the year for the stoves

7 Calculate the remaining [E] 6075.00%
depreciable value for the
stoves

5 Calculate the depreciation for [c] 450,001
the year for the refrigeration
units

7 Calculate the reamining [E] 4050.001

depreciable value for the
refrigeration units

9 Calculate the component [2nd] [A'] 4485.00*t
depreciation for Year 1
" Calculate the total remaining [2nd] [C'] 90765.00* T

depreciable value

Example 2: What would be the depreciation if the composite method were used? Average
life = 25 years.

STEP OPERATION ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 08 0.

2 Initialize [2nd] [E'] 0.

3 Enter: No. of components 1 [R/S] 1.7
SBV 107500 [R/S] 107500.t
SAL 12250 [R/S] 12250.1
LIFE 25 [R/S] 25.t
METHOD 1 [R/S] 1.t

4 Enter year 1 1 [B] 1.7

5 Calculate depreciation [C] 3810.00%

METHOD

This program computes component depreciation, remaining depreciable value, and accumulated
depreciation by using the appropriate program (RE-05, RE-06, RE-07).

Component depreciation = sum of depreciation for each part

Total remaining depreciable value = sum of remaining depreciable value for each component.

tThese values are printed if the PC-100A is connected.
*Prints each component plus the total.
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EXCESS DEPRECIATION RECAPTURE FOR REAL PROPERTY

This program calculates the depreciation deducted in excess of the straight line method during
the holding period of the property and the amount of this excess depreciation which is sub-
ject to recapture as ordinary income (the “‘applicable amount’’) upon the sale or other disposi-
tion of the property, in accordance with Section 1250 of the Internal Revenue Code and the
Tax Reform Act of 1976.

The intention underlying excess depreciation recapture is to prevent owners of real property
from converting an ordinary income deduction, which lowers the basis of their property, into
a capital gain at the time of the disposition of the property. However, the amount of deprecia-
tion deducted in excess of the straight line method is simply the maximum amount which
could be subjected to recapture as ordinary income.* The actual amount subject to recapture
is determined by a variety of factors, such as the length of the holding period of the property,
the amount of depreciation deducted prior to 1964, prior to 1970, prior to 1976, post 1975,
and the type of property. The program computes the amount of gain from the disposition
which is subject to recapture as ordinary income and the amount which is subject to treatment
as capital gain.

*This maximum amount subject to recapture is computed also in the “Cash Flow Analysis” program, RE-13.
Should you wish to determine the actual amount subject to recapture as ordinary income, this program
should be used.
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“EXCESS DEPRECIATION RECAPTURE  RE-09
+ 70-75 Excs |+ Total | +o0rdinc | #CcapGain| INIT

+ Tot Dep % + 64-69 ACD| # 70-75 ACD| # 70 Excess |

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 09
2 Initialize [2nd] [E'] 0.
3 Enter inputs in the following
order:
a. depreciable basis Amount [R/S] Depreciable Basist
b. useful life Years [R/S] # Yearst
¢. entire holding period Years [R/s] # Years!
d. holding period prior to 1964 Years [R/S] # Yearst
e. holding period prior to 1970 Years [R/S] # Yearst
f. holding period prior to 1976 Years [R/S] # Yearst
g. Type (1 — Residential) 1 1 [Rr/s] 1.t
{0 — Commercial) 0 o.t
h. depreciable factor (0 for sum Factor [R/S] Factor?
of the digits)
i. Selling Costs Amount [R/S] Selling costs?
j. Selling Price Amount [R/S] Selling pricet
4 Calculate total depreciation % [A] Total deprecia-
tion %
5 Calculate total depreciation [R/S] Amount total
amount depreciationt
6 Calculate adjusted basis [R/S] Adijusted basist
7 Calculate realized gain [R/S] Realized gain't
8 Calculate % ACD prior to 1964 (B] % ACD prior to
accelerated method 1964 acceleratedt
9 Calculate % ACD prior to 1964 [R/S] % ACD prior to
straight line 1964 straight lineT
10 Calculate % ACD, 1964-69, [C] % ACD, 1964-69
accelerated method accelerated T
1" Calculate % ACD, 1964-69, [R/S] % ACD, 1964-69
straight line straight linet
12 Calculate % ACD, 1970-75, [D] % ACD, 1970-75
accelerated method accelerated
13 Calculate % ACD, 1970-75, [R/S] % ACD, 1970-75
straight line straight linet
14 Calculate excess depreciation [E] Excess deprecia-
prior to 1970 tion prior to 19701
15 Calculate excess depreciation [2nd] [A'] Excess deprecia-
1970-75 tion 1970-75%
16 Calculate excess depreciation [2nd] [B'] Excess deprecia-
after 1975 tion after 19751
17 Calculate ordinary income [2nd] [C'] Ordinary income
recapture prior to 1970 prior to 197071
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STEP PROCEDURE ENTER PRESS DISPLAY
18 Calculate ordinary income [R/S] Ordinary income
recaptured 1970-75 1970-751
19 Calculate ordinary income [R/S] Ordinary income
recaptured after 1975 after 19751
20 Calculate total ordinary [R/S] Total ordinary
income recaptured income
21 Calculate capital gain realized [2nd] [D'] Capital gain
realized
NOTES: 1. This program is applicable only to real property. Personal property, which is covered by
Section 1245 of the Internal Revenue Code, is treated differently in this context.
2. Low-income housing receives special treatment under these provisions, and consequently,
this program is not strictly applicable,
3. Depreciation deducted in excess of the straight line method for property held less than one
year is subject to full recapture as ordinary income.
t These values are printed if the PC-100A is connected.
Register Contents
Roo Ros Depreciable R,s Depreciation Rz, Used
basis factor
ROI Used Rog Useful life Rig Selling costs Raa % ACD
claimed
1970-75
Roz R;o Holding R;; Selling price R.s Excess dep.
period prior to 1970
Rgs Used R, Holding R,s % total dep. R,s Excess dep.
period prior 1970-75
to 1964
Ros Used R,z Holding R,s Realized gain R, Excess dep.
period prior after 1975
to 1970
Ros Used R,;s Holding R20 % ACD claimed R;; Used
period prior prior to 1964
to 1976
Res Used R,s Type Rz; % ACD claimed Rz Used
1964-69
R°7 Used

Example 1: Mamacita’s Tortilleria was purchased new in 1972. Since it was a new commercial
property, 1560% declining balance depreciation was the method applied. The depreciable basis
of the property was $85,000.

The property was sold in July, 1978 for $95,000. The costs of sales were $5,700.
Calculate the depreciation recaptured as ordinary income, and the capital gain realized.
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STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 09
2 Initialize [2nd] [E'] 0.
3 Enter in order:
Depreciable basis 85000 [R/S] 85000.1
Useful life 30 [R/S] 30.t
Holding period 6.5 [R/S] 651
Holding period prior to 0 [R/S] o.t
1964
Holding period prior to 0 [R/S] o.t
1970
Holding period prior to 4 [R/S] 4.1
1976
Type (0 — Commercial) 0 [R/S] o.t
Depreciation factor 15 [R/S] 1.5t
Selling costs 5700 [R/S] 5700.1
Selling price 95000 [R/S] 95000.1
4 Calculate total depreciation % [A] 28.35211
5 Calculate total depreciation [R/S] 24099.29
amount .
6 Calculate adjusted basis [R/S] 66600.71T
7 Calculate realized gain [R/S] 2839929t
8 Calculate % ACD prior to [B1] 0.0000T
1964 accelerated
9 Calculate % ACD prior to [R/S] 0.0000t
1964 straight line
10 Calculate % ACD, 1964-69, [C] 0.0000t
accelerated
1 Calculate % ACD, 1964-69, [R/S] 0.0000t
straight line
12 Calculate % ACD, 1970-75, [D] 18.5494%
accelerated
13 Calculate % ACD, 1970-75, [R/S] 13.3333t
straight line
14 Calculate excess depreciation [E] 0.00t
prior to 1970
15 Calculate excess depreciation [2nd] [A"] 4433.641
197075
16 Calculate excess depreciation [2nd] [B'] 1248.991
after 1975
17 Calculate ordinary income [2nd] [C'] 0.00t
recaptured prior to 1970
18 Calculate ordinary income [R/S] 4433.641
recaptured 1970-75
19 Calculate ordinary income [R/S] 1248.99t
recaptured after 1975
20 Calculate total ordinary [R/S] 5682.621
income recaptured
2 Calculate capital gain realized [2nd] [D'] 22716.671

tThese values are printed if the PC-100A is connected.
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Example 2: Hemlock Lake Apartments were purchased new in 1969 for $295,000 (not includ-
ing land) and were sold at the beginning of 1978 for $350,000. As new residential property,
the double decling balance method was applied to the depreciable basis of $295,000. The
costs of sale were $30,000. Calculate the depreciation recaptured as ordinary income and the
capital gain realized.

STEP

1
2
3

NN

10

1

12

13

14

15

16

17

18

19

20
21

OPERATION

Select program
Initialize
Enter in order:
Depreciable basis
Useful life
Holding period
Holding period prior to
1964
Holding period prior to
1970
Holding period prior to
1976
Type (1 — Residential)
Depreciation factor
Selling costs
Selling price
Calculate total depreciation %
Calculate total depreciation
Calculate adjusted basis
Calculate realized gain
Calculate % ACD prior to
1964 accelerated
Calculate % ACD prior to
1964 straight line
Calculate % ACD 1964-1969,
accelerated

Calculate % ACD 1964-1969, -

straight line

Calculate % ACD 1970-1975,
accelerated

Calculate % ACD 1970-1975,
straight line

Calculate excess depreciation
prior to 1970

Calculate excess depreciation
1970-1975

Calculate excess depreciation
after 1975

Calculate ordinary income
recaptured prior to 1970
Calculate ordinary income
recaptured 1970-1975
Calculate ordinary income
recaptured after 1975

Calculate total ordinary income

Calculate capital gain realized

ENTER

295000
40

N =

350000

tThese values are printed if the PC-100A is connected.
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PRESS

[2nd] [Pgm] 09
[2nd] [E']

[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[A]
[R/S]
[R/S]
[R/S]
[B]
[R/S]
[c]
[R/S)
[D]
[R/S]
[E]
[2nd] [A']
[2nd] [B']
[2nd] [C']
[R/S]
[R/S]

[R/S]
[2nd] [D']

DISPLAY

295000.1
40.1

ot

o.t

1.1

7.1

1.7

2.1

30000.1
350000.7
36.9751%
109076.421
21592358t
134076.421
0.0000t
0.0000t
5.0000t
2.50001
25.16631
15.00007
7375.001
29990.501
5335.93%
885.00"
27591.261
5336.931

33812.181
100264.241
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METHOD

This program is used to compute the excess of accelerated depreciation over the straight line
method.

To calculate the depreciation % during the entire holding period the following equation is
used:

TORTHOLDING PERIOD
FOR DECLINING BALANCE: (1 — [1 - @%] ) X 100

FOR SUM OF THE YEARS’ DIGITS:

100x | 1 (W—IYRH1) (W=IYRH2F) — 2R (W+F—IYRI)
- 2 X SOYD

Where:

Integer Part of Life
Fractional Part of Life
Fractional Part of YR
Year of Schedule

nHou

-(
DI S

Total depreciation = (Depreciation % X Depreciable Basis)/100
Adijusted Basis = Depreciable Basis — Total Depreciation + Selling Cost
Realized Gain = Selling Price — Adjusted Basis

Excess Depreciation Priot to 1970 = [% of Accumulated Depreciation between 1/1/64 and
12/31/69 by the Accelerated Method — % of Accumulated Depreciation between 1/1/64
and 12/31/69 by the Straight Line Method] X Depreciable Basis/100

Excess Depreciation from 1/1/1970 to 12/31/1975 = [% of Accumulated Depreciation
between 1/1/70 and 12/31/1975 by the Accelerated Method — % of Accumulated
Depreciation between 1/1/1970 and 12/31/1975 by the Straight Line Method] X
Depreciable Basis/100

Excess Depreciation During Entire Holding Period = (Total Depreciation % — % Accumulated
Depreciation Prior to 1964 Accelerated — % Accumulated Depreciation between 1/1/64
and 12/31/69 Accelerated — % Accumulated Depreciation between 1/1/70 and 12/31/75,
Accelerated — Straight Line % over Holding Period + % Accumulated Depreciation Prior
to 1964, Straight Line + % Accumulated Depreciation between 1/1/64 and 12/31/69,
Straight Line + % Accumulated Depreciation between 1/1/70 and 12/31/75, Straight
Line) X Depreciable Basis

Ordinary Income Recaptured Prior to 1/1/70 = (120 — holding period, in months)/100 X
Excess Depreciation Prior to 1970
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Ordinary Income Recaptured between 1/1/70 and 12/31/75 =
a. Commercial Excess Depreciation between 1/1/70 and 12/31/75

b. Residential (200 — holding period, in months)/100 X Excess Depreciation
between 1/1/70 and 12/31/75

Ordinary Income Recaptured after 1/1/76 = Excess Depreciation during entire holding
period

Capital Gain Realized = Realized Gain — Total Ordinary Income Recaptured
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CURVE FITS

This program provides you with the capability to make short-term projections, based on any
of four different models: linear regression, exponential curve, power curve, and logarithmic
curve. Through the use of these models, it is possible to forecast future values for sales
volume, expenses, taxes, sale prices, and the like. It is also possible to use these calculations
to examine the effects of hypothetical changes: to answer questions like, ““what increase in
sales volume will accompany this particular increased level of advertising expenditures?”’

The linear regression model assumes that there is relationship between the independent variable
(the variable you are using as the basis for predicting) and the dependent variable (the variable
whose values you are trying to predict). It assumes that there is a relationship such that an
increase or decrease of one unit in the value of the independent variable is accompanied by an
increase or decrease of some relatively constant number of units in the dependent variable.

It may be 5 units, .5 units, or 5000000 units, so long as it is roughly the same for each unit
change in the independent variable.

In the exponential curve model, the dependent variable changes in a manner similar to com-
pound interest. That is, for each unit change in the independent variable, there is a propor-
tional increase in the value of the dependent variable. Here, each unit change in the value of
the independent variable is accompanied by, for example, a 5% or —5% or 20% change in the
value of the dependent variable.

The power curve assumes a relationship between the proportionate changes in both the inde-
pendent and dependent variables. That is, each percentage increase or decrease (in the sense
of compound interest) in the value of the independent variable is accompanied by a relatively
stable percentage change in the dependent variable.

Finally, the logarithmic curve assumes that each proportional change in the independent vari-
able is accompanied by a relatively stable unit change in the value of the dependent. That is,
for example, each time the independent variable increases by 5%, the dependent variable de-
creases by 2000 units.

The program also provides features which allow you to determine the quality of the particu-
lar applications of these models. The “‘coefficient of determination” or r? varies in value be-
tween 0 and 1. The closer the value of this measure to 1, the better the fit between the

model and the data. With a small number of cases, say 5 to 10, it is important that this mea-
sure be around .9 or above in value. You can also determine the quality of a particular
application through the use of the [ E ] and [ D' ] keys, which are used for projecting values.
You can input the values of the independent or dependent variable, determine the projected
values, and compare these projected values to the actual observed values. If there is a close
correspondence, then you can have confidence in the projections of the unknown values.



Solid State Software

CURVE FITS

+ a(lntcpt) | + b(Slope) |

Lin-x Entry

| Exp-x Entry | Log-x Entry

>

y*x

Delete x

USER INSTRUCTIONS

RE-10

STEP PROCEDURE ENTER PRESS DISPLAY |
1 Select program [2nd] [Pgm] 10
2 Initialize [2nd] [E'] 0.
3 Choose the type of curve
a. Linear X [A] xt
yT [R/S] number of pairs
b. Exponential X [B] x
yt [R/S] number of pairs
c. Logarithmic X [C] x
yt [R/S] number of pairs
d. Power X [R/S] X
yt [R/S] number of pairs
(Repeat Step 3 for all cases)
4 Delete data
|
a. Enter x X [D] xt
b. Entery y [R/S] vyt
5 Calculate coefficient of [2nd] [C'] 2t
determination
6 Calculate coefficients before [2nd] [ A: ] a (intercept)
computing estimated points [2nd] [B'] b (slope)T
7 Compute estimated point for
x: given y y [2nd] [D'] x:f
y' given x X [E] y't
NOTES: 1. For the exponential, power, and logarithmic curves, the following conditions must be met for

the independent (x) and dependent (y} variables or the display will flash:

exponential y>0 .
power y>0,x>0
logarithmic x>0

t These values are printed if the PC-100A is connected.

Register Contents

RDD
Roi
H02
R03
Roa

Ros Zx2,Z Inx?
Zy, Z Iny Ros Zxy, Z In xy
Zy3, Z Iny? Ro; Used
n Ros
X, Z In x Ros

Rio
Rll
Rz

Ris Used
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Ris b
R a

Ris
Rig

R’20

RZZ
323
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Example 1: The following data has been compiled for an established mail order business.
Assume a linear relationship between the number of advertisements and sales volumes, what
would sales be if the number of ads were increased to 21,0007 22,000?

Ads Sales
15,000 $13,800,000
16,500 15,300,000
17,000 15,800,000
18,000 16,900,000
20,000 19,100,000
STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 10
2 Initialize [2nd] [E'] 0.
3 Enter Values:
Ads, Year 1 (x) 15000 [A] 15000.1
Sales, Year 1 (y) 138000007 [R/S] 1.
Ads, Year 2 16500 [A] 16500.1
Sales, Year 2 153000001 [R/S] 2.
Ads, Year 3 17000 [A] 17000.1
Sales, Year 3 158000001 [R/S] 3
Ads, Year 4 18000 [A) 18000.1
Sales, Year 4 169000001 [R/S] 4,
Ads, Year 5 20000 [A] 20000.1
Sales, Year 5 19100000t [R/S] 5,
5 Calculate r? [2nd] [C'] .99923956631
7 Analyze data fit 15000 [E] 13733333.331
16500 [E] 15328985.511
17000 [E] 15860869.571
18000 [E] 16924637.687
20000 [E] 19052173.91%
7 Calculate Projected Values 21000 [E]) 20115942.0371
22000 [E] 21179710.141

Example 2: Sales volume for a certain business was as follows:

Year $ Volume

6500
7020
7581
8188
8843

A dHwWwN =

What will the sales be the next two years, using the exponential curve fit?

tThese values are printed if the PC-100A is connected.
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STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 10
2 Initialize [2nd] [E'] 0.
3 Enter values:
Year (x) 1 [B] 1.t
$ Volume (y) 65001 [R/S] 1.
Year 2 [B] 2.t
$ Volume 7020t [R/S] 2,
Year 3 [B] 3.f
$ Volume 75811 [R/S] 3.
Year 4 [B] 4.1
$ Volume g18gt [R/S] 4,
Year 5 [B] 5.1
$ Volume 8843t [R/S] 5,
5 Calculate r? [2nd] [C') 99999993561
6 Calculate coefficient [2nd] [A'] 6018.4811871
7 Analyze data fit 1 [E] 6499.9233181
2 [E] 7019.877912t
3 [E] 7581.425731%
4 [E] 8187.8939821
5 (E] 8842.876031
7 Calculate projected values 6 [E] 9550.252684 t
7 [E] 10314.2152t

Example 3: Sales volume for a business had been as follows:

Year $ Volume
1 3,000,000
2 7,500,000
3 10,500,000
4 12,500,000
5 14,000,000

What volume of sales would be projected‘for the following year using the logarithmic curve fit?

STEP OPERATION ENTER PRESS DISPLAY

1 Select program [2nd] [Pgm] 10

2 Initialize [2nd] [ E'] 0.

3 Enter values:
Year 1 1 [c] 1.1
Sales volume 3000000t [R/S] 1.
Year 2 2 [c] 21
Sales volume 7500000t [R/S] 2.
Year 3 3 [cl 3t
Sales volume 105000007  [R/S] 3.
Year 4 4 [C] 4.1
Sales volume 125000001 [R/S] 4.
Year 5 5 [ci 5.1
Sales volume 140000001 [R/S] 5.

1These values are printed if the PC-100A is connected.

53



RE-10

STEP OPERATION ENTER PRESS DISPLAY
5 Calculate r? [2nd] [C'] 99942379141
7 Analyze data fit 1 [E] 2912940.4131
2 [E] 7681410.0271
3 [E] 10470785941
4 [E] 12449879.641
5 [E] 13984983.987
7 Calculate projection 6 [E] 15239255 551

Example 4: Assuming a power curve relationship between the number of sales associates and
sales volume, what volume would be expected if the number of associates were increased to
25?

No. of
Associates $ Volume
10 40,000
12 57,600
15 * 90,000
18 129,600
20 160,000
23 211,600
STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 10
2 Initialize [2nd] {E') 0.
3 Enter values:
# Sales Associates 10 [R/S] 10.t
Sales volume 40000t [R/S] 1.
# Sales Associates 12 [R/S] 12,1
Sales volume 576001 [R/S] 2,
# Sales Associates 156 [R/S] 16.t
Sales volume 90000t [R/S] 3.
# Sales Associates 18 [R/S] 18.t
Sales volume 129600t [R/S] 4,
# Sales Associates 20 [R/S] 20.1
Sales volume 1600007 [R/S] 5.
# Sales Associates 23 [R/S] 23.t
Sales volume 2116001 [R/S] 6.
5 Calculate r? [2nd] [C'] 1.1
6 Calculate coefficient [2nd]) [A") 400.000001%
7 Analyze data fit 10 [E] 40000.000021
12 [E] 57600.00001 T
15 [E] 90000.1
18 [E] 129600.1
20 [E] 160000.1
23 [E]) 211599.99991
7 Calculate projection 25 [E] 249999.99091

tThese values are printed if the PC-100A is connected.
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FORECASTING: AUTOMATIC CURVE CHOICE

This program, like program RE-10, “Curve Fits”, also computes the linear regression, exponen-
tial curve, power curve, and logarithmic curve solutions to the relationship between two vari-
ables. However, this program calculates the coefficients of determination for each of the four
solutions and automatically selects the model which yields the highest coefficient of deter-
mination: the model which “best fits” the available data. Thus, the program provides the

user with the model which is most appropriate for the available values. Nonetheless, although
the user automatically obtains the best model, it may be the case that none of the four is
particularly accurate in yielding predictions. So, it is a good idea to check the coefficient of
determination for the model and to determine how well the model “predicts” the known values
of the dependent variable.
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e.1; Solid State

FORECASTING — AUTO CURVE CHOICE  RE-11

y ¥ x

y Entry

x¥y

Software

Delete x { INIT |

+ “hestfit” | + a(intcpt) ‘ + b (Slope) ]

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
Select program [2nd] [Pgm] 11
Initialize [2nd] [E'] 0.
Enter x x [A] xt
Enter y yt [B] No, of pairs
Repeat Step for all
data pairs
Delete data
X [2nd] [D'] xt
y [R/S] yt
Determine best fit [c] 1= Lineart
2 = Powert
3 = Exponential
4 = Logarithmic?
Calculate the coefficient [2nd] [A'] 2t
of determination
Calculate coefficients [D] a (intercept) T
[E] b (slope) T
Compute estimated value for:
x given y y [2nd] [B') x:T
y' given x X [2nd] [C") y't
NOTE: t These values are printed if the PC-100A is connected.
Register Contents
Roo ROS 2:)(2 RN) E(lny)z RIS b Rzo *
Roy Zv Ros Zxy R:: Zinx Iny R, a R.;
Hqg 2\/2 Ro-; Zlnx H|2 X Iny Rl-p Used Rzz
Res N Ros Z(Inx)? Rz Zy Inx R,s Used Ras
R04 X Rog Elnv R]q Used ng Used R24

*Registers 20 through 29 are used.
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Example 1: You are interested in estimating the sale price of home you are listing. You have
gathered information on a set of homes in the same neighborhood which are comparable to
your listing, and you want to use this information to estimate the sale price of your house.
You update the sale prices of the other homes, and then use the square footage of these
houses as the basis of your estimated price. If your listing has an area of 1875 square feet,

what do you estimate for its sale price?

Square Footage

1700
1925
1850
1765
1900
1975

1875
STEP OPERATION

1 Select program

2 Initialize

3 Enter:
square footage (x)
sale price (y)
square footage
sale price
square footage
sale price
square footage
sale price
square footage
sale price
square footage
sale price

5 Determine best model

6 Compute r?

8 Analyze data fit

8 Project sale price

ENTER

1700
410007
1925
455001
1850
44000t
1765
42300t
1900
450007
1975
465001

1700
1925
1850
1765
1900
1975
1875

Updated Sale Price

[2nd] [Pgm] 11

$41000
$45600
$44000
$42300
$45000
$46500

$44500

PRESS

[2nd] [E')

[A]
[B]
[A]
(B]
[A]
[B]
[A]
[B]
[A]
(B]

DISPLAY

0.

1700.t
1.
1925.1
2
1850.t
3
1765.1
4.
1900.1
5.
1975.t
6.
1.1
1.1
41000.1
45500.1
44000.1
42300.1
45000.1
46500.1
44500.t

Now that you are getting the hang of this program, you may want to use it on the examples
in the previous section for program RE-10, ““Curve Fits”. It might also be a good idea to try
some of the “inappropriate” models for some of the examples, to determine the effects of

these choices on the predicted values.

t These values are printed if the PC-100A is connected.
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INTERNAL RATE OF RETURN

Internal rate of return, which is a form of discounted cash flow analysis, is one of the most
widely used measures of return in real estate investments. Essentially, the internal rate of
return is compound interest in reverse, it discounts the cash flows arising from an investment
at the interest rate at which they exactly equal the present value of the initial investment. The
internal rate of return measure may be applied to both before-tax and after-tax cash flows,
depending upon the information available to, and the interests of, the analyst.

The major assumptions of internal rate of return are as follows:

(1) the “time value’ of money: because it works like compound interest in reverse,
the technique is based on the assumption that “money now is better than money
later”’; future income streams are discounted more, as they are in all present
value calculations due to the opportunity costs which arise from the fact that
investments are passed by because the income necessary to make them is not
yet available

(2) the initial investment is the initial cash outl‘ay, not the total cost of the investment;
in leveraged investments, which are practically all investments in real estate, only
a portion of the price is covered through the initial payment; the remainder is
covered by financing

(3) the income stream resulting from the investment can be reinvested at the calcu-
lated IRR

(4) negative cash flows are discounted at the same rate as positive cash flows

When utilizing IRR to compare alternative investments, the investments should be of similar
capital outlays, duration, and risk. The IRR will provide a single measure for each which can
be useful for comparing investments, but risk and other nonfinancial considerations must be
taken into account, independent of the technique.

This program can be utilized to measure the yield from a wide variety of investments. It is
capable of using any initial investment, and will accommodate up to 80 positive or negative
cash flows, when used with the Tl Programmable 59. Up to 40 cash flows can be handled
with the Tl Programmable 58.
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# CF Delete |Ne

Investment

, CF Entry

New CF
+ IRR

Software

INTERNAL RATE OF RETURN

RE-12 |
INIT

+ RevIRR

USER INSTRUCTIONS

RE-12

STEP PROCEDURE ENTER PRESS DISPLAY

Select program [2nd] [Pgm] 12
Initialize [2nd] [E'] 0.
Enter the following in order:

1 Cash flows

2 Investment

Cash flow (enter each cash CFt [A] CF#

flow)

Investment PV [B] pvt
To change a cash flow before CF# [2nd] [A'] CF#
the calculation has been made. New CF [2nd] [B'] New CF
This step can be repeated as
many times as necessary
Solve for internal rate of return [Cc] IRRT
To change a cash flow after the CF# [2nd] [A'] CF#
calculation has been made. This New CF [2nd] [C'] New CF
step may be repeated as many
times as necessary.
After change, calculate IRR [E] IRRT**
To increase the capability of 10 [2nd] [Op] 17 159,99
the program from 40 to 80 (6) (0.59)
(10 to 40) cash flows"
Upon completion of calculations, 6 [2nd] [Op] 17 479.59
return to original mode, before (3) (239.29)

proceeding to next program®

NOTES: t These values are printed if the PC-100A is connected.
repartitioning.
** Relatively long calculating time for the step.
Register Contents
Roo Ros ZCFnXn Rio Used
Ro: Counter Ros Used R,; Used
Ron N Roq Used R]g Umd
R93 PV Ros Used RIS
Ros ZCF, Ros Used Ris

* Numbers in parenthesis are for T1 Programmable 58. Be sure to press [2nd] [Fix] 9 before

Ris R;o Cash flows
Rlﬁ R!l
Rl? R22
Ris Ras
R19 R%‘




RE-12

Example 1: E.S. West I1I, noted land speculator, purchased a parcel of 20 acres at $5,000 an
acre. He paid $10,000 down and obtained a $90,000 mortgage at 8.5% interest for 25 years.
Five years later, he sold the entire parcel for $170,000. If his annual taxes were $1,700, what

was his IRR on the investment?

initial investment = $10,000

annual debt service on the mortgage = $725 X 12 = $8700

taxes + annual debt service = cash flow = $10,400

balance on the mortgage at the time of sale = $83,542.36

YEAR CASH FLOW
1 —$10,400
2 —$10,400
3 —$10,400
4 —$10,400
5 $170,000 — $10,400 — $83,542.36 = $76,057.64

Internal Rate of Return = 13.2955

What if he had sold the land for $200,000?
YEAR CASH FLOW

1 —$10,400
2 —$10,400
3 —$10,400
4 —$10,400
5

$200,000 — $10,400 — $83,542.36 = $106,057.64

Internal Rate of Return = 25.2030

STEP OPERATION ENTER PRESS
1 Select program [2nd] [Pgm] 12
2 Initialize [2nd] [E']
3 Enter cash flows in order:

1st cash flow 10400t [+/-11A]
2nd cash flow 10400t [+/-]1 [A]
3rd cash flow 104007 [+-11A]
4th cash flow 10400t [+/-] [A]
5th cash flow 76057.641 [A]
4 Enter initial investment 10000 [B]
5 Compute internal rate of [c]
return
6 Enter new reversion 5 [2nd] [A']
106057.64 [2nd]) [C']
7 Compute internal rate of [E]
return

tThese values are printed if the PC-100A is connected.
*Number of cash flows is also printed.

DISPLAY

1.00
2.00
3.00
4.00
5.00
10000.001*
13.20551

106057.64
25.2030*
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Example 2: A developer purchased a parcel of land and constructed an apartment complex.
His down payment was $500,000. If his after-tax cash flows, including reversion, were as
follows, what was his after-tax IRR?

YEAR AFTER-TAX CASH FLOW

—-$ 95,775
—$ 177,450
$ 30,760
$ 109,615
$ 139,975
$ 140,225
$ 122,720
$ 177,647
$ 109,922
$ 105,771
$ 104,629
$1,108,450

Mo PONO MR WN =

Internal Rate of Return = 12.5682

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 12
2 Initialize [2nd] [E'] 0.
3 Enter cash flows in order:
1st cash flow 95775t +/-1 1Al _ 1.00
2nd cash flow 177450t [+/-11[A] 2.00
3rd cash flow 30760t [A] 3.00
4th cash flow 1096151 [A] 4.00
6th cash flow 139975t [A] 5.00
6th cash flow 140225t [A] 6.00
7th cash flow 122720t [A] 7.00
8th cash flow 1776471 [A] 8.00
9th cash flow 1099221 [A] 9.00
10th cash flow . 105771t [A] 10.00
11th cash flow 104629t [A] 11.00
12th cash flow 1108450t [A] 12.00
4 Enter initial investment 500000 [B] 500000.001*
[C] 12.56821

tThese values are printed if PC-100A is connected.
*Number of cash flows is also printed.
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Example 3: What was Humphrey Mumford’s after-tax IRR on Valle Magnifico Apartments?
(See Program RE-13, “Cash Flow Analysis”, example 1.)

Internal Rate of Return = 10.1416

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 12
2 Initialize [2nd] [E'] 0.
3 Enter cash flows in order:
1st cash flow 2043451 [+/-1[A] 1.00
2nd cash flow 8254201 [A] 2.00
3rd cash flow 8230.831 [A] 3.00
4th cash flow 822799t [A] 4.00
6th cash flow 3883.021 [A] 5.00
6th cash flow 2368.351 [A] 6.00
7th cash flow 2290.151 [A] 7.00
8th cash flow 550.48% . LAl 8.00
9th cash flow 2736.891 +-1[A] 9.00
10th cash flow 2723.23t [+-]1 [A] 10.00
11th cash flow 2722 .39t [+/-1 [A] 11.00
12th cash flow 179390.03t [A] 12.00
4 Enter initial investment 75000 [B] 75000.00%
5 Compute IRR [c] 10.14161

tThese values are printed if the PC-100A is connected.
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CASH FLOW ANALYSIS

The cash flow analysis program provides the basis for a systematic analysis of particular real
estate investments and for the comparison of alternative investments. It allows the investor
to determine the income stream from an investment, the effects of financing and other
expenses, and the tax consequences which arise from the investment.

This program calculates the payments to principal and interest on available mortgages, depre-
ciation schedules, net operating income, taxable income, the before-tax cash flows and after-
tax cash flows, and the proceeds arising from sale of the property. This information can then
be utilized for discounted cash flow analysis, should the investor or broker desire.

The program is capable of performing the necessary financing computations for up to three
mortgages, and it performs these computations on standard simple mortgages, mortgages with
balloon payments, standing mortgages, and constant payment to principal loans. It is capable
of computing depreciation schedules for straight line method, declining balance method, and
the sum-of-the-years’-digits method.

Two of the tax computations performed in the analysis of sale proceeds provide estimates of
the tax consequences of the sale of the property, and not the precise figures for the individual
investor. Both estimates provide the maximum taxable income, and they would overestimate
the investor’s tax liabilities, if anything. Thus, they provide a conservative analysis of the
investor’s gain from sale. The excess depreciation calculation computes the depreciation de-
ducted in excess of the straight line method, and therefore gives the maximum amount of
depreciation subject to recapture as ordinary income. The capital gains tax liabilities calcula-
tions are based upon rates of 25% for the first $50,000 and 35% for any gain in excess of
$50,000. Again, these are the maximum rates, and they may result in overestimates for
particular investors. Nonetheless, they provide a reasonable, if conservative, basis for the
analysis of particular investments.
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Solid State Software
CASH FLOW ANALYSIS )

't ©1977

_CASH | RE-13 |

| Investment BTCF Entry T‘Fr.ac Dep En INIT
+ 4 |

Mortg Value | Dep Method ‘ Mortg Type | # Princ Red | Oper Expse

USER INSTRUCTIONS

percentage

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 13
2 Initialize [2nd] [E') 0.
3 Inputs must be in order:’
a. Mortgage pvt [A] PV
b. Remaining term Termt [R/S] Term
c. Periods/yr Periodst [R/S] Periods
d. Interest rate Ratet [R/S] Rate
e. Payment/period (On mort- PMTt [R/S] PMT
gages with balloon payment —
enter balloon payment here;
on standing mortgages enter
0 here; for constant payment
to principal loans, enter
principal payment)
f. Building value sgvt [R/S) SBV
g. Depreciation factor or salvage FACT, SALT [R/s] FACT, SAL
h. Life Lifef [R/S] Life
i. Type of depreciation Typet [B] Type
(Building)
1 — Straight Line
2 — Declining Balance
3 — Sum-of-Years"-Digits
j. Personal property Amountt [R/S] Amount
k. Depreciation factor or salvage FACT, SALT [R/S] FACT, SAL
value
l. Life of personal property Lifet [R/S] Life
m. Type of depreciation Typet [B] Type
(Personal Property)
1 — Straight Line
2 — Declining Balance
3 — Sum-of-Years'-Digits
n. Enter 1 or fraction 1 or Frac.t [R/S] 1 or Frac.
o. Type of mortgage Typet [cl Type
1 — Amortized
2 — Amortized with balloon
payment
3 — Constant payment to
principal loan or standing
mortgage
4 Compute prinicpal reduction [D] Principal
when principal is paid (see Note Reduction®*
2), for standing mortgage, enter
principal and add to figure in
display to obtain total principal
reduction
5 Enter gross income gross income [R/S] Gross Income™
6 Enter vacancy and credit losses
a. Enter 0 if amount is known; 0 [R/S] 1.00
then enter amount V&C Losses [R/S] V&C Lossest
b. Enter 1 if you want value 1 [R/S] 1.00
computed; then enter % [R/S] V&C Losses’




RE-13

STEP PROCEDURE ENTER PRESS DISPLAY
7 Enter operating expenses Op. Exp. [E] Op. Exp.T
8 Enter growth rate % % [R/S] %t
9 Compute net operating income [2nd] [A'] NOo1f
10 Enter non-operating expenses Non-op. exp. [R/S] Non-op. exp.
1 Compute interest [R/S] Interestt
12 Compute depreciation [R/S] Depreciation’
13 Compute taxable income [R/S] Taxable Inc.t
14 Enter funded reserves Funded res. [R/S] Funded res.
15 Enter capital additions Cap. add. [R/S] Cap. add.t
16 Cash flow before taxes
a. Compute [R/S] CF before taxes’
b. Enter CF [2nd] [C'] CF before taxest
17 Enter tax bracket (%) % [R/S] Income tax '
18 Compute cash flow after taxes [R/S] CF after taxes’
Repeat Steps 4-18 for each year
of the total term, then go to
Step 19.
19 Enter original investment (o] [2nd]) [B'] oIt
20 Enter capital improvements cl [R/S] cit
21 Enter costs of sale cos [R/S] cost
22 Total depreciation
a. Compute [R/S] Total dep.t
b. Enter in case of fractional Amount [2nd] [D'] Total dep.t
years
23 Enter partial sales Partial sale [R/S] Part. salest
24 Compute adjusted basis [R/S] Adiju. basist
25 Enter total S.L. depreciation SL Dep. [R/S] SL Dep.t
26 Compute excess depreciation [R/S] Excs. Dep.T
27 Enter % of excess counted on % [R/S] %t
total tax liability
28 Enter sales price Price [R/S] Pricet
29 Compute capital gain [R/S] Cap. gain®
30 Compute total tax liability [R/S] Total taxt
31 J Compute proceeds after taxes [R/S] Proc. after taxt

NOTES:

1. For more than one mortgage, enter data for all mortgages by repeating Step 3 as required.
2. For initial year new mortgages take effect, store the new number of mortgages in Register 15

before pressing [ D ].

3. If an input value is not applicable, enter a 0.
4. |f net operating income is changing by a growth rate or is not changing, Steps 5, 6, 7, and 8

may be skipped.

5. To enter a new value for net operating income, enter the amount and press [STO] 53.
6. To enter a new value for growth rate, enter rate and press [+ ] 100 [ =] [STO] 07.

7. The power-up partition must be changed on the T1 Programmable 58 before running
this program. The key sequence required if 6 [2nd] [Op] 17.

t These values are printed if the PC-100A is connected.

* Relatively long calculating time for this step.
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Register Contents
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Example: Humphrey Mumford enjoys investing. In fact, he enjoys investing so much that
he appreciates cash outflows as much as he does inflows — just so something is happening.
Fortunately, his accountant and property managers have managed to keep him solvent.

Humphrey purchased Valle Magnifico Apartments 12 years ago (building $510,000, land

$50,000) paying $75,000 down, and assuming a $485,000 mortgage (our story is set in 1984)
at 9% for 20 years. He assumed ownership on July 1, 1973 and began mortgage payments and
depreciation deductions in that month. His net operating income increased at an approximate

rate of 3% per year, no thanks to him, until increasing utility costs caused a disruption in the
schedule.

A few years down the line, Humphrey needed extra cash to finance speculative investment in
Belize and Mauritania. His first mortgage had a fifteen year lock-in period, and besides, he
did not want to sacrifice the then favorable financing terms, so on April 1, 1977 he took out
a second mortgage for $70,000 at 9.5% for 15 years. His investments continued to get the
better of him, and on January 1, 1980 he arranged a standing mortgage of $30,000 at 10%
for 10 years.

As the length of the holding period increased, his deductions for depreciation and interest
payments became smaller, and the investment became a burden. Fortunately, he had a
“friend’” who was in the market for a used apartment complex, and Humphrey was able to
unload Valle Magnifico for $750,000 on December 31, 1984.

Determine his cash after taxes for each of the 12 years of ownership and also determine his
proceeds after taxes for the sale of the property.

In addition to the information above the following applies to the mortgages.

First Mortgage: monthly payments of $4365, starting book value $510,000,
depreciation factor of 2 for declining balance depreciation with
life of 40 years.

Second Mortgage: monthly payments of $731

Third Mortgage: payments are made éemi-annually

The following operating data is also available from his records on RNMI form 1-75-F612
(Cash Flow Analysis).

Year 1973 1974 1976 1976 1977 1978 1979 1980 1981 1982 1983 1984

Total gross income 50000 103000 106100 109300 112600 116000 119500 123100 126800 130600 134500 138500
Vacancy & credit losses 10000 5150 5305 5465 5630 6800 5975 6156 6340 6530 6725 6925
Operating expenses 22500 41200 42440 43720 45040 46400 47800 49240 56500 57750 59000 60000

Growth rate 0 0 0 0 0 0 [+] 0 0 0 0 0
Non-operating e xpenses 0 0 0 0 1] 0 0 0 0 0 1] 0
Funded reserves 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 0
Capital additions 0 0 0 0 0 (1] 0 0 0 0 0 1]
Tax bracket % 45 45 45 45 45 45 45 45 45 45 45 45

The costs of the sale of the property were $52,500. Straight line depreciation at this point was
$146,625 and tax on excess depreciation is figured at 45%.

Now enter the data in the program.
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STEP

OPERATION

Select program”
Initialize

Mortgage
. Remaining term

Periods/yr

. Interest rate
Payment/period
Building value
Depreciation factor

. Life

Type of depreciation
Personal property

. Salvage value

l. Life

m. Type of depreciation
n. Fraction of year

o. Type of mortgage

Mortgage 2
Enter:

e TE@ A0 Q0 TR

Mortgage
. Remaining term
Periods/yr
. Interest rate
Payment/period
Building value
Salvage value
Life
Type of depreciation
Personal property
. Salvage value

Life
. Type of depreciation
. Fraction of year
o. Type of mortgage

Mortgage 3
Enter:

SgrrFTogTe@ P OO DR

Mortgage

. Remaining term
Periods/yr

. Interest rate
Payment/period
Building value
Salvage value

Life

Type of depreciation
Personal property

bl = O~

el

ENTER

4850001

tThese values are printed if the PC-100A is connected.

*Remember to repartition the T| Programmable 58.

PRESS

[2nd] [Pgm] 13
[2nd] [E')

[A]

[R/S]
[R/S]
[R/s]
[R/S]
[R/S]
[R/S]
[R/S]
[B]

[R/S]
[R/S]
[R/s]
[(B]

[R/S]
[cl

[A]

[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
(B]

[R/S]
[R/S]
[R/S]
[B]

[R/S]
[c]

[A]

[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[B]

[R/S]

DISPLAY

0.

485000.
20.

12,
4365.
510000.

40.

~oeenm

05

70000.
15.

12

95
731,

~d-—~epope~,oepQ

30000.
10.

—
o-2poEePEPOON



STEP

10
1
12
13
14
15
16

17
18

o B

10
11
12
13
14
15
16

17
18

OPERATION

Enter:

k. Salvage value

I. Life

m. Type of depreciation
n. Fraction of year

0. Type of mortgage

1973 Operations

Set for one mortgage
Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

1974 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

ENTER

ot
ot
1t

at

50000

10000
22500

1000

103000

5150
41200

1000

45

tThese values are printed if the PC-100A is connected.

"Relatively long calculating time for this step.

PRESS

[R/S]
[R/S]
[B]
[R/S]
(cl

[STO] 15
(D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A']
[R/S]
[R/S]
[R/s]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd]) [A"]
[R/S]
[R/S)
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

RE-13

DISPLAY

Wmmope

1.
4447 671"

50000.001

1.00
10000.00t
22500.001
ot
17500.001
0.00t
21742.33t
12750.00t
—16992.331
1000.00t
0.00t
—9690.001

-~7646.55T
—2043.451

9516.491*
103000.00t
1.00t
5150.001
41200.00%
ot
56650.001
0.00t
42863511
24862501
—11076.011
1000.00*
0.00t
3270.00t

—4984 .20t
8254 201
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STEP

10
1"
12
13
14
15
16

17
18

(4 -3

7
8
9
10
1
12

OPERATION

1975 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

1976 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

1977 Operations

Set for two mortgages
Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation

ENTER

106100

5305
42440

1000

45

109300

5465
43720

45

2

112600
0

5630
45040
0

0

tThese values are printed if the PC-100A is connected.
*Relatively long calculating time for this step.

70

PRESS

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A']
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A']
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[STO] 15
[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A']
[R/S]
[R/S]
[R/S]

DISPLAY

10409.201*

106100.00t
1.00

5305.00%
42440.00t
ot
58355.00%
0.00t
4197080t
23619.371
-7235.17%
1000.00%
0.00t
4975.00t1

—3255.83t1
8230.83t

11385.661*

109300.001
1.00

5465.001
43720.001
o.t
60115.001
0.00t
40994.34%
22438.411
—3317.75%
1000.007
0.00t
6735.00t

—1492,99t1
822799t

2.00
14096.551
112600.001*

1.00
5630.001
45040.001
0.00t
61930.00t
0,00t
44862.45%
21316.491



STEP

13
14
15
16

17
18

10
1
12
13
14
15
16

17
18

o

10
1"
12
13
14
15
16

17
18

OPERATION

Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes

Enter tax %, compute tax
Compute cash flow after
taxes

1978 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

1979 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

ENTER

1000

45

116000

5800
46400

1000

118500

65975
47800

1000

45

tThese values are printed if the PC-100A is connected.
*Relatively long calculating time for this step.

7

PRESS

[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/s]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A']
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A']
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

RE-13

DISPLAY

—4248.931
1000.001
0.0t
1971.00t

—1912.02t
3883.021

16001.881*

116000.00t
1.00

5800.001
46400.001
o.t
63800.001
0.00t
45150.121
20250.661
—1600.787
1000.001
0.00t
1648.001

—720.35%
2368.351

17515.921*

119500.00%
1.00

5975.001
47800.001
o.f
65725.001
0.00t
43636.081
19238.131
2850.791
1000.00%
0.00t
3573.001

1282.85%7
2290.15%



RE-13

STEP

10
1
12
13
14
15
16

17
18

(=20 &

- O wo

1
1

OPERATION

1980 Operations

Set for three mortgages
Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

1981 Operations

Compute principal reduction
Enter gross income
a. V&C losses known

Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses

Compute interest
Compute depreciation

Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes

Enter tax %, compute tax
Compute cash flow after
taxes

1982 Operations

Compute principal reduction
Enter gross income
a. V&C losses known

Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op expenses
Compute interest

ENTER

123100

6155
49240

1000

126800

6340
56500

1000

45

130600

6530
57750

tThese values are printed if the PC-100A is connected.
*Relatively long calculating time for this step.

72

PRESS

[STO] 15
[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [ A" ]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A"]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[D]

[R/S]

[R/S]

[R/S]

[E]

[R/S]

[2nd] [A']
[R/S]

[R/S]

DISPLAY

3.00

19173.261*
123100.001

1.00

6155.001
49240.001
0.t
67705.00t
0.00t
44978.741
18276.221
4450.041
1000.001
0.00t
2553.001

2002.52t
550.481

20987 .491*
126800.001
1.00
6340.001
56500.001
o.t
63960.001

0.00t
43164.511

17362.41%
3433.081
1000.00t

o0.00t
—1192.00t

1544 891
—2736.891

22973.471*

130600.00t1
1.00

6530.001
57750.001
o.t
66320.001
0.00t
41178.531



STEP

12
13
14
15
16

17
18

10
1
12
13
14
15
16

17
18

L4

10
1"
12
13
14
15
16

17
18

OPERATION

Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes

Enter tax %, compute tax
Compute cash flow after
taxes

1983 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

1984 Operations

Compute principal reduction
Enter gross income
a. V&C losses known
Enter V&C losses
Enter operating expenses
Enter growth rate
Compute net op. income
Enter non-op. expenses
Compute interest
Compute depreciation
Compute taxable income
Enter funded reserves
Enter capital additions
Compute cash flow before
taxes
Enter tax %, compute tax
Compute cash flow after
taxes

ENTER

1000

45

134500

6725
59000

1000

45

138500

6925

45

1These values are printed if the PC-100A is connected.
*Relatively long calculating time for this step.

73

PRESS

[R/S]
[R/S]
[R/S]
[R/s]
[R/S]

[R/S]
[R/S]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A"]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

[D]
[R/S]
[R/S]
[R/S]
[E]
[R/S]
[2nd] [A"]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]
[R/S]

[R/S]
[R/S]

RE-13

DISPLAY

16494291
8647.17%
1000.00t

0.00t
1168.001

3891.23"
—2723.23%

25147 441"

134500.001
1.00

6725.00t
59000.001
o.t
68775.001
0.00t
39004.561
15669.581
14100.867
1000.00t
0.00t
3623.001

6345.391
—2722.39%

27627.23*

138500.0071
1.00

6925.007
60000.001
ot
715675.00t
0.00t
36624.777
14886.10%
20064.131
0.00t
0.00t
7423.001

9028.861
—1605.861
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STEP OPERATION ENTER PRESS DISPLAY
Proceeds of Sale
19 Enter original investment 560000 [2nd] [B'] 560000.00
20 Enter capital improvments 0 [R/S] 0.o00t
21 Enter costs of sale 52500 [R/S] 52500.001
22 Compute total depreciation [R/S] 227164.15%
23 Enter partial sales 0 [R/S] 0.00t
24 Compute adjusted basis [R/S] 385335.85T
25 Enter total S.L. depreciation 146625 [R/S] 146625.001
26 Compute excess depreciation {R/S] 80539.15%
27 Enter % of tax on excess 45 [R/S] 45,0000
28 Enter sales price 750000 [R/S] 750000.00%
29 Compute capital gain [R/S] 284126.001
30 Compute total tax liability [R/S] 130686.371
31 Compute proceeds after taxes [R/S] 180995.8971
METHOD
The following equation is used to calculate the reduction to principal of an amortized
mortgage:
PV — PMT (1 — (1+ irN)
PR = PV — i
(1+i)N
where:

PR = Principal Reduction
PV = Present Value
PMT Payment/Period
N Number of Periods
i Interest Rate Per Period

|

Net Operating Income = Total Gross Income — Vacancy and Credit Losses — Operating
Expenses

Taxable Income = Net Operating Income — Non-Operating Expenses — Interest Paid on all
Mortgages — Depreciation

Cash Flow Before Taxes = Net Operating Income — Total Mortgage Payments — Funded
Reserves — Capital Additions

Cash Flow After Taxes = Cash Flow Before Taxes — Tax Bracket % X Taxable Income

Adjusted Basis = Original Investment + Capital Improvements + Costs of Sale — Depreciation
— Partial Sales

Excess Depreciation = Total Depreciation — Straight Line Depreciation

tThese values are printed if PC-100A is connected.
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Capital Gain = Sales Price — Adjusted Basis — Excess Depreciation

Total Tax Liability = 100% of Excess Over Basis + 25% of 1st $50,000 in Capital Gains
+ 30% of Capital Gains Over $50,000

Sales Proceeds After Taxes = Sales Price — Sales Costs — Outstanding Mortgage Balance(s)
— Total Tax Liability

75



RE-14
YEARLY AMORTIZATION SCHEDULE

This program calculates the payments to principal and interest, as well as the remaining
balance, for each year in the life of the mortgage. It also calculates the total payments to
principal and interest up to that point.

For comparative purposes, the program also computes the annual debt service and mortgage
constant for the mortgage.

Solid State Software I'l ©1977

YEARLY AMORTIZATION SCHEDULE RE-14

[ | :_ INIT e

+ ADS

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program 02 ) [2nd] [Pgm] 02
2 Initialize [2nd] [ E: ] 0.
[2nd] [C'] 0.
3 Enter known variables in any
order:
N (in months) N [A] Nt
i (in percent/month) i [B] it
Monthly payment PMT [C] pmTt
Present value PV [D] pvt
4 To solve for the unknown, enter
zero, then press the appropriate
key
N 0 [A] Nt
i% 0 [B] it
PMT 0 [c] PMT?
PV 0 [D] pvt
5 Select program 14 [2nd] [Pgm] 14
6 Compute annual debt service [E] ADst
7 Compute mortgage constant % [R/S] Mort. C %1
8 Compute first year [R/S] 1.1
9 To see payment to principal [RCL] 10 Prin. pmt.
To see payment to interest [RCL] 11 Int. PMT
To see total pmt to principal [RCL] 19 Tot. prin.
To see total pmt to interest [RCL] 18 Tot. int.
To see remaining balance [RCL] 04 Rem. bal.
10 Compute next year [R/S] Year no.t
n Go to Step 9

NOTE: t These values are printed when the PC-100A is connected.
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Register Contents

Roo
Roi

Roz
Roa

Ros

N

% i
PMT

PV

Ros Used R0 Principal
PMT
Ros Year No. R;, Interest
Rate
Rgs Used R,z Used
Ros i Ri3 Used
Roo i+ 1 Ris Used

R 15 Annual
Debt Serv
Ris

Rl-; Used

ng Total
Interest

R,o Total
Principal

RE-14

R20
Rzl

R!Z
Ras

R24

Example: Compute the first year of the amortization schedule for a $42,500 mortgage at
8.5% interest, with a term of 20 years.

STEP

1
2

3

~ M

10
1"

OPERATION ENTER
Call Annuities program
Initialize
Enter:
Term of mortgage 20
Interest rate 85
Value of mortgage 42500
Compute monthly payment 0
Call Amortization Schedule
program

Compute annual debt service
Compute mortgage constant
Compute 1st year of schedule
(Note: With PC-100A Printer,
each year of schedule is printed
when [R/S] key is pressed)
To display:
Remaining balance
Principal payments
Interest payments
Total payment to principal
Accumulated interest
To compute next year
Return to Step 9

tThese values are printed if the PC-100A is connected.
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PRESS

[2nd] [Pgm] 02
[2nd] [E')
[2nd] [C']

[x112[=]1[A]
[+112[=]11[B]
[D]

[c]

[2nd] [Pgm] 14

{E]
[R/S]
[R/S]

[RCL] 04
[RCL] 10
[RCL] 11
[RCL] 19
[RCL] 18
[R/S]

DISPLAY

240.1
0.7083f
42500.0071
368.821
368.82t

4425.901
10.411
1.00

41654.15
845 .85
3580.05
845.85
3580.05

2,00t



RE-15
INVESTMENT FEASIBILITY PROGRAM

The investment feasibility model is used to determine the quality of a real estate investment

based on the cost of money, the income produced from the property, and the risks involved.
It can also be used to determine the required income based on a desired return on equity;

or the risks involved can be determined based on a required return on equity and the income
produced. The five variables used in this model are:

Net Income = Gross Rent — (Gross Rent X Vacancy Rate) — Operating Expense

Net Income
Debt Service or (Interest + Principal Payment)

Debt Coverage =

Debt Service
Loan Amount

Mortgage Constant =

Net Income — Debt Service
Down Payment

Return on Equity =

Property Price = Available loan amount + down payment compatible with desired return on
equity
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Solid State Software

_INVESTMENT FEASIBILITY ANALYSIS

+ NOI

Debt Cov

L-’ Debt Cov |+ Mrtg Co

Mrtg Cons

| + Rtnon Eq

Rtn on Eq

+ Price |
-

Price

USER INSTRUCTIONS

RE-15

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 15
2 Enter net income, if known Net Income [A] Net Income’
3 Enter debt coverage ratio, Debt [B] Debt Coverage !
if known Coverage
4 Enter mortgage constant %, Mort. [c] Mort. Constant’
if known Constant
5 Enter return on equity %, Return on [D] Return on Equity T
if known Equity
6 Enter price, if known Price [E] Pricet
7 To solve for net income [2nd] [A’] Net Income't
8 To solve for debt coverage ratio [2nd] [B' ] Debt Cov. Ratiot
9 To solve for mortgage constant [2nd] [C'] Mort. Constantt
10 To solve for return on equity [2nd] [D'] Return on Equityt
1 To solve for price [2nd] [ E'] PriceT
12 Execute Steps 2-6 as necessary
to change known factors
13 Execute Steps 7, 8, 9, 10, or 11
to solve for new unknown
factor
14 For a new problem, go to Step 2
NOTE: t These values are printed if the PC-100A is connected.

Register Contents

|:‘00 R()S

Ro: Net Income Ros

Ro: Debt Coverage Ror
Ratio

Ros Mortgage Ros
Constant

Ros Return on Roo
Equity

Price
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Ra,
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RE-15

Example: An investor is considering buying an apartment house if he can realize a 10%
return on his investment. The apartment produces a gross rent of $30,000.00 per year. Vacan-
cies and bad debts account for 10% of the rent and operating expense is $3,000.00 per year.
The mortgage company requires a mortgage constant of at least 11% on its loans; and it feels
the investor can qualify for a loan if the debt coverage ratio is 1.2 or greater. What is the
maximum price the investor should pay for the apartment and what are the terms of the loan
if current interest rates are 9.5%?

Solution: Gross Income $30,000
Vacancy Cost ($30,000 X .1) —3,000
Operating Expense -3,000

Net Income $24,000

STEP OPERATION ENTER PRESS DISPLAY

Select program [2nd] [Pgm] 15

Enter net income 24000 [A] 24000.1
Enter debt coverage ratio 1.2 [B] 1.20000%
Enter mortgage constant 1 v [Cc] 11.01
Enter return on equity 10 [D] 10.000t
Solve for price [2nd] [ E' ] 221818.t

DA WN =

METHOD

Let Net Income

Debt Coverage Ratio
Mortgage Constant
Return on Equity

Price

Mmoo m>
I

BE
Then A= 765 B/D+1/D

_A/C(D-C)
B="DPE_A

) AD
C~BDE—_BA+A

AC(B—1)
D="BCE-A

_A(D+CB-C)
E= BCD




RE-15

To evaluate an investment in any income producing property where the majority of the pur-
chase price must be financed, there are four factors which primarily determine the quality of
the investment. These are:

Net Income — This is the income after allowance for all expenses. For example, if an apart-
ment house is being evaluated, net income is the gross potential income less vacancy costs and
less operating costs. If the property is being considered as a tax shelter, the tax savings and
depreciation allowance can be added to net income.

Debt Coverage Ratio — This is a measure of the investment risk. It is the ratio of net income
to debt service. A high risk investment would be where net income would just cover interest
payments.

Mortgage or Loan Constant — This is a measure of the cost of money. It is the ratio of debt
service to the loan amount. Since debt service can vary by the going interest rate and the
amortization schedule, the mortgage constant will vary as a function of the type of financing
planned. However, it will normally be about one percentage point above the interest rate on
home mortgages (except for balloon notes) or about 10%.

Return on Equity — This is a measure of the profit on the investment. It is the ratio of cash
flow to down payment. It should be at least as good as the rate on other similar risk invest-
ment opportunities.
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RE-16
RESIDENTIAL PURCHASE ANALYSIS

This program calculates the total monthly payment (mortgage + property taxes), the income
tax deductions, and the equity buildup resulting from the purchase of a home. The program
will also compute any of the mortgage variables, so that salespeople and their clients can play
“what if?” with a variety of homes and mortgages. When used in conjunction with the PC-100A
Print/Security Cradle, the program will provide a five-year schedule of these values, which is
especially important in allowing the clients to see the increase in their equity position over
time.

Solid State Software

RESIDENTIAL PURCHASE ANALYSIS

N ‘ I PV + PMT
S|

Price | Price A% | PropTax |Prop Tax A %! m

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program \ [2nd] [Pgm] 16
2 Initialize [SBR] [CLR] 0.00
3 Enter term of loan Years [2nd] [A'] Term (mos.) T
4 Enter annual interest rate % [2nd] [B'] i% (%/mo.) T
5 Enter mortgage amount PV [2nd] [C'] pvt
6 Compute monthly mortgage 0 [2nd] [D'] PMTT
payment
7 Enter down payment $ [2nd] [E'] Down paymentT
8 Enter sale price $ [A] Pricet
9 Enter market appreciation rate Annual % [B] Mkt. app. rateT
10 Enter annual taxes $ [c] Taxes'
1 Enter annual tax increase rate % [D] Tax Inc. ratet
12 Enter months left in first year Months [E] Monthly PMT,
mortg t taxesT
13 Compute equity buildup [R/S] Total equity
buildup?t
14 Compute income tax deductions [R/S] Income tax
deductionst
15 For subsequent years, go to
Step 13

NOTE: t These values are printed if the PC-100A is connected.
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RE-16

Register Contents

Roo RDS BAL Rm Used Rls Down PMT R;o

Rm N Rog Used R“ Used Rw Sale Price Rg;

Roz %l Ros Used R,2 Used R;; Used Rj2

Ro; PMT Ros I + 100 Ris Used Ris Taxes/12 R,; Months
Rea PV Ros I+ 100 + 1 Ris Used R,s Tax inc. rate R,s Used

R;s Months

Example: John and Martha Pankratz are interested in purchasing a particular house. The sale
price of the property is $50,000, and they would be able to pay $7,500 down. They should be
able to obtain a $42,500 mortgage at 8.5% interest for 25 years. The annual property taxes
are $850 and are expected to increase at a rate of 5% per year. The homes in the area have
been appreciating in value at a rate of about 6% per year. Assume that they will take posses-
sion of the house on July 1, 1977. What is their equity buildup and income tax deductions
for the first two years?

STEP OPERATION ENTER PRESS DISPLAY
1 Select program [2nd] [Pgm] 16
2 Initialize [SBR] [CLR] 0.00
3 Enter term of mortgage, 25 [2nd] [A"] 300.1
in years
4 Enter interest rate 8.5 [2nd] [B'] 0.70831
5 Enter value of mortgage 42500 [2nd] [C'] 42500.007
6 Compute monthly mortgage 0 [2nd] [D'] 342.22t
payment
7 Enter down payment 7500 [2nd] [E'] 7600.00t
8 Enter sale price 50000 [A] 50000.001
9 Enter market value 6 [B] 6.00t
appreciation rate
10 Enter annual property taxes 850 [cl 850.00t
1" Enter tax increase rate 5 [D] 5.00t
12 Enter number of months ’ 6t [E] 413.051

remaining in first year
Display: monthly mortgage
payment + property taxes

13 Compute equity buildup 1st yr. [R/S] 9251.507

14 Compute income tax deductions, [R/S] 2226.837
1st yr.

15 Compute equity buildup, [R/S] 12877.601
2nd yr.

16 Compute income tax deductions, [R/S] 4463.061
2nd yr.

tThese values are printed if the PC-100A is connected.
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ONE YEARLIMITED WARRANTY FOR
CALCULATOR AND/OR LIBRARY MODULE

WARRANTEE: This Texas Instruments Electronic Calculator Warranty extends only to the original
purchaser of the calculator or module.

WARRANTY DURATION: This Texas Instruments Electronic Calculator and/or Library Module is
warranted to the original purchaser for a period of one (1) year from the original purchase date.

WARRANTY COVERAGE: This Texas Instruments Electronic Calculator and/or Library Module is
warranted against defective materials and workmanship. THIS WARRANTY IS VOID IF: (I) THE
CALCULATOR OR MODULE HAS BEEN DAMAGED BY ACCIDENT OR UNREASONABLE USE,
NEGLECT, IMPROPER SERVICE OR OTHER CAUSES NOT ARISING OUT OF DEFECTS IN
MATERIAL OR WORKMANSHIP, (Il) THE SERIAL NUMBER HAS BEEN ALTERED OR DEFACED.

WARRANTY PERFORMANCE: During the above one (1) year warranty period your defective
calculator or module will either be repaired or replaced with a reconditioned model of an equivalent quality
(at TI's option) when the calculator or module is returned, postage prepaid and insured, to a Texas
instruments Service Facility listed below. In the event of replacement with a reconditioned model, the
replacement unit will continue the warranty of the original unit or 90 days, whichever is longer. Other than
the postage and insurance requirement, no charge will be made for such repair, adjustment, and/or
replacement.

WARRANTY DISCLAIMERS: ANY IMPLIED WARRANTIES ARISING OUT OF THIS SALE,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OR MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO THE ABOVE ONE
(1) YEAR. TEXAS INSTRUMENTS SHALL NOT BE LIABLE FOR LOSS OF USE OF THE
CALCULATOR OR OTHER INCIDENTAL OR CONSEQUENTIAL COSTS, EXPENSES OR
DAMAGES INCURRED BY THE PURCHASER.

Some states do not allow the exclusion or limitation of implied warranties or consequential damages, so
the above limitations or exclusions may not apply to you.

LEGAL REMEDIES: This warranty gives you specific legal rights, and you may also have other rights

that vary from state to state.
TEXAS INSTRUMENTS CONSUMER SERVICE FACILITIES
Texas Instruments Service Facility Texas Instruments Service Facility
P.O. Box 2500 41 Shelley Road
Lubbock, Texas 79408 * Richmond Hill, Ontario, Canada

Consumers in California and Oregon may contact the following Texas Instruments
offices for additional assistance or information:

Texas Instruments Consumer Service Texas Instruments Consumer Service
3186 Airway Drive Bldg. K 10700 Southwest Beaverton Highway
Costa Mesa, California 92626 Park Plaza West, Suite 111

(714) 540-7190 Beaverton, Oregon 97005 (503) 643-6758

IMPORTANT NOTICE REGARDING PROGRAMS AND BOOK MATERIALS

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED, INCLUDING
BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR
PARTICULAR PURPOSE, REGARDING THESE PROGRAMS OR BOOK MATERIALS OR ANY
PROGRAMS DERISVED THEREFROM AND MAKES SUCH MATERIALS AVAILABLE SOLELY ON
AN “AS-IS” BASIS.

IN NO EVENT SHALL TEXAS INSTRUMENTS BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR
ARISING OUT OF THE PURCHASE OR USE OF THESE BOOK MATERIALS OR PROGRAMS AND
THE SOLE AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS, REGARDLESS OF THE
FORM OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE OF THIS BOOK. MOREOVER,
TEXAS INSTRUMENTS SHALL NOT BE LIABLE FOR ANY CLAIM OF ANY KIND WHATSOEVER
AGAINST THE USER OF THESE PROGRAMS OR BOOK MATERIALS BY ANY OTHER PARTY.



