


INTRODUCTION 

This HP-19C/HP-29C Solutions book was written to help you get the most from your calculator. 
The programs were chosen to provide useful calculations for many of the common problems 
encountered. 

They will provide you with immediate capabilities in your everyday calculations and you will 
find them useful as guides to programming techniques for writing your own customized software. 
The comments on each program listing describe the approach used to reach the solution and 
help you follow the programmer's logic as you become an expert on your HP calculator. 

You will find general information on how to key in and run programs under "A Word about Program 
Usage" in the Applications book you received with your calculator. 

We hope that this Solutions book will be a valuable tool in y~ur work and would appreciate your 
comments about it. 

The program material contained herein is supplied without representation or warranty of any kind. 
Hewlett-Packard Company therefore assumes no responsibility and shall have no liability, 
consequential or otherwise, of any kind arising from the use of this program material or any part 
thereof. 

© HEWLETT· PACKARD COMPANY 1977 
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DIRECT REDUCTION LOAN 
AMORTIZATION SCHEDULE 

Loan Amt: $45,000 APR: 9.25% 
Monthly Payment: $385 

Payment Paid to Paid to 
Number Interest Principal 

13 343.20 41.80 

14 342.87 42.13 

15 342.55 42.45 

18 341.56 43.44 

13 - 18 2054.29 255.71 

Remaining 
Balance 

44480.80 

44438.67 

44396.22 

.- -----
44266.89 

44266.89 

Given the periodic interest rate (i), 
periodic payment amount (PMT), loan 
amount (PV) and beginning and ending 
periods (PI' P2 ), this program will 
generate the values for a loan amorti­
zation schedule as pictured above, 
starting with the payment PI and 
ending with P2 . After P2 has been 
reached the program calculates the 
accumulated interest and principle for 
the payments made between PI-P 2 
inclusively. The schedule may be 
started at any point in the mortgages 
1 ife. 

The data generated is valid for loans 
that have a balloon payment as well as 
those that are arranged to be fully 
amortized. 

For loans with a balloon payment, the 
remaining balance of the last payment 
period is the balloon payment due in 
addition to the last periodic payment. 

For loans scheduled to be fully 
amortized, the remaining balance after 
the last payment period may be slightly 
more or less than zero. This is 
because the program assumes that all 

payments are equal to the value 
entered for PMT. In fact for most 
loans the last payment is slightly 
more or less than the rest. 

Equations: 

n = -
1 n (_ i PV + 

PMT 1) 

1 n (1 + i) 

BAL
pI

_
l PMT l -( 1 + i) P1-l-j 

INTPn= RND (BAL pn 
i xlOO ) 
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Example: 

Duplicate the entries in the preceding 
amortization schedule. 

Solution: 
45@e@.88 ST02 

9.25 ENTt 
12.ee 

STG3 
385.8£1, STC!4 
13.88 STOe 
is.ee STOi 

GSe8 

381.14 H* 
44522.68 fH 

13.8& **:t. 
343.2& u* 
41.88 **t 

44488.88 *u 

14.88 *** 
342.87 **,: 
42.13 **t 

44438.67 *u 

15.8e *** 
J42.55 H* 
42.45 fU 

44396.22 *** 

16.80 u* 
342.22 *u 
42.78 u-" 

44353.44 tt* 

17. Be *'~" 
341. 89 tH 

43. j 1 u* 
44318.33 Ht 

18 •• Ul 

341.56 t:H 

43.44 U"" 

44266.8' Ut: 

mortgage amount 
annual percentage rate 
payments per year 
periodic interest rate 
periodic payment amount 
P1 
P2 

actual 1 ife of mortgage 
remaining bal. at P1-l* 

payment number 
interest portion of pmt. 
principle portion of pmt. 
remaining after 13th pmt. 

2B~4.29 ft," acc. interest periods 13-18 
~5.71 tH acc. principle periods 13-18 

44266.89 ft .. remaining balance 
*When using the HP-29C all subsequent 
values are produced by pressing R/S. 
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User Instruetions 
STEP INSTRUCTIONS 

1. Key in program 

2. Enter following data in any order 

INPUT 

DATA/UNITS 

r- -- ------- -_ .. ---

- Original amount borrowed PV 
--

- Periodic interest rate i 
----f------- -- -------- ------ --------- ----

- Periodic payment amount PMT 
----------t--- --

3. Key in 

- _~~rti ng pe)",_'_ o_d ____ _ 
I-

Pl 
------------ -- - -+---------j 

1---- - -~I1~j ng_pE!ri 09. _____ _ P2 .- - ----11------'------------1 

I- __ ~_'___ Ca 1 ~LJ~ te lUe of mortgage ------------ ---t----------j 

I-_~_'_ __ Calculate remaining balance at Pl 

- Period number 

-- - -----+-----------1 

------------ --- -----------

I- -- - - _~l"inc:iPiil f)ayme __ n_t ____________ _ 

- In!~!'~~LpC!.Ym~llt ______________ ------1r--------------j 

___ - Remail}ing....balance __________ _ -------- .- ----

---------t------ ---

7. _ ~fter lasLru~riQd iE'2.L ______ _ - ------ 1--- ----

Ca lculate __ accumulated.....:total s; -- --

-Accumulated_interest ___ ___ ______ _ -------

- Accumulated principal 
---------

- Remaining balance 
- -- -----

8. For a new payment period in same mortgage 

repeat steps 3-7. 

* If the program is run on the HP-19C, the 

R/S is not used. 

KEYS 

CJCJ 
L_JCJ 

OUTPUT 

DATA/UNITS 

~[u 1----­

lirQJ [~ ~ .. 
[STQJ [4 Uj 

CJ[~ 
I STO 11- -0-] 
l STO I [--1 -I 

~~JG::J 
LBLi;] CJ 
LRLs*] CJ 
lJUs* I CJ 
[R/S* ] CJ 
[RLSJ[~ 

C~CJ 
[~[:~~ 
[_~ l~~~ 
[~[--- _J 

[~!s* J 1~_J 
[R/s*l L ___ ~J 
[~~~ L ___ J 

'--l [~--~J 
I II -l 
I 11 1 

I " 1 

I J' j 

1 II I 

----- -----

1------------

Rem. Bal. 

Pn N 
------

I-
Pn PRIN 

Pn 
1-- - INT 

Pn BAl 

1----- .-- --

1---------

--- -----

~ TNT 

I PRIN 

Rem. Bal. 



4 Program Listings 
f11 tLBL8 51 PRTX ** Pn 
82 8 52 ISZ 
83 ST05 53 RCL9 
84 ST06 54 RCLJ 
85 RCL3 55 4 
86 EEX 56 EEX 
87 2 ~7 .', 7 
88 58 + 
89 ST07 59 EEX 
18 RC!.2 f8 7 
11 x 61 -......... 
12 RCL4 .-- 62 PRTX ** Pn INT 13 + ......... 

63 ST+5 .,..... 
14 CHS >Ir- + 64 + 0...:::E: .--
15 1 .,..... 0... .......... 

65 RCL4 
16 + .J.... t: 

LSTX .-- 66 
17 LN t: 

67 .-- -
18 RCL7 

II 68 PRTX ** Pn PRIN 
19 1 t: 69 ST+6 
28 + 

78 LSTX 
21 LN 71 + 
22 72 -
23 CHS ** ** Pn Rem. Bal. 73 PRTX 
24 SPC ** 74 ST09 
,,~ PRrx II Newll N ** [,. .. ' 75 SPC 
26 RCL8 76 bT01 
'"' 1 ?7 tLBLJ d 

28 - 78 RCL5 
29 :cr 79 PRTX ** L INT 
.J8 - 88 r;:CL6 
31 RCL? I I 81 PRTX· ** 
7" 1 :z L PRIN 
,-,~ I 82 RCL9 
33 + .--

I 83 PRTX ** Rem . BAL P2 34 X:~' .--
0... 84 R/$ 

35 fX ......... .,..... 
36 1 + .,..... 

.--
37 x:r .......... 

I 
** When using the HP-29C R/S must 38 - .--

be used in the place of PRTX 39 ReL7 , I 
48 and SPC shoulc be deleted. 
41 RCL4 r-

::IE: 
42 x 0... 

43 ST09 
44 PRTX ** SAL PI 1 -
45 SPC ** 
46 tLBLl 
47 RCLl 
48 RCL8 
49 X.>Y? 
58 GSB3 

REGISTERS 
0 PI 1 P2 

2 PV 3 Periodic i 4 PMT 5 L INT 
6 L: PRIN 7 i/100 8 9 Rem. BALn 

.0 .1 

.2 .3 .4 .5 n 16 17 

18 19 20 21 22 23 

24 25 26 27 28 29 



INTERNAL RATE OF RETURN 
UP TO 26 CASH FLOWS 

The interest rate that equates the 
present value of all future cash flows 
with the original investment is known 
as the Internal Rate of Return (also 
called discounted rate of return or 
yield). Given the initial investment 
and up to 26 cash flows, this program 
calculates the periodic IRR. 

Six 
End of 
Month Period 

2 
3 

4 

5 

6 

5 

Cash Flow 

$-50,000 
0 

11 ,000 

11 ,000 

13,000 
280,000 

When using this program, cash received 
is positive and cash outlays are nega­
tive. Zero should be keyed in for 
periods in which there are no cash 
flows. 

(includes net proceeds 

The answer produced is the periodic 
rate of return. If the cash flow 
period is other than annual, the 
answer should be multiplied by the 
number of periods per year to determine 
the annual internal rate of return. 

The program solves the following 
equation iteratively for IRR: 

n 
V '" CFJ. IN = L., 

j=l (1 + IRR)j 

where: n= number of cash flows 
CF.= jth cash flow 

J 

Note: 

Problems involving a large number of 
cash flows can often result in long 
execution times. 

Example: 

A shopping center requires a $200,000 
investment, and will be sold at the 
end of 3 years. If this investment 
results in the semi-annual net cash 
flows shown, what is the internal 
rate of return? 

Solution: 

GSP1 
-58888.88 R.···S 

8.0e R.·· .. S 
11888.88 R..-"S 

P/S 
13888.88 R ... ··S 

28888e. @@ R.·· .. S 

from sale) 

-288888.f@ GSB2 Cash paid out 
4.23 U.;: Semi-annual IRR (%) 
2. Bt! ):" 
8.4£ H:1/: Annual IRR 
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User Instructions 
INPUT 

KEYS 
OUTPUT 

STEP INSTRUCTIONS 
DATA/UNITS DATA/UNITS 

1. 
1---

Key in the program DO 
2. Clear registers I f I[B§J 
3. Initialize ~UJ 4 

I--

4. Beginning with the first period, IRIS II I CF. 
-

enter all cash flows in sequence: D[~ 
inflows positive, outflows negative DO 
and 0 for no cash flows. I ILJ 

5. Enter initial investment using the INV IGSB II 2 I IRR(%) 

cash flow sign convention. DO 
6. For a new case, go to step 2 I II I 

L~D 
01 I 
DO 

1----- --~,-.---

[~I I 

I 10 
1---------- ----- D[~ 

--~------
DO ~-

---- -- --- [~[~ 

- - -------- ----- - -- -- ----~-
DO 

-- --_.- - - _._._. -- . -- _ .. - - ---- LJI I --~------
------- -----------------------------~------ - ------ -----------

[-~[~ 

---- -------- --------

[--II I -

- -- - -- - --- - -- --- - - -- - -------- [=~L~ I--~---- -----

-- -- - ---- - - -- --- -- -- -- --- --- ------- c------ C~D 1--------- --

- -- --- - -- -- - --- - -- - - - -- ------- C~[~~ 1-------

1---- - -- --- - - - - -- - - --- ---_.---- --- ---- L __ ~ [= __ =J 1---------

1 -Jr----J 



ProgralD Listings 7 

131 tLBL1 48 6 10-6 

82 A 49 UY? 
't 

83 STaB 58 ~TD5 

84 tLBLI3 store cash flows 51 RJ· 

8S' P/S 52 RJ· 1 + IRR 
136 STOi 53 1 

87 ISZ 54 -

88 HOO 55 EEX 
e9 ,LBL2 5£ 2 

113 liBS 57 x 

11 DSZ 58 R.·'S ***IRR(%) 
12 STOt INV 59 tLBL5 

13 RCLe n + 3 68 RJ. 

14 ST03 61 RJ. 1 + IRR~ 

15 1 initial value for 62 13 
~7 .5TD2 16 EUTt 1 + IRR b~, 

17 e 64 ~T06 
• I 

18 ST02 clear f (i) 65 tLBL7 CFi h 1 + IRR 
, I 19 tLBL6 66 ST+2 

28 RCLB 67 j( 

21 3 68 + 
...... 
~~ X=YI) 69 y~v 

l.+-, 1 + IRR 
... ~ 
.:..j ~T08 78 ST~2 

24 RJ· 71 '\,1 + IRR 1 + IRR 
7, RTN 1 + IRR 25 ;3 I~ 

,,~ 

.. t· - i 
... .,. 
a:. { RCL; CFi 
28 GSB7 
29 OSZ 
38 ~T06 

31 *LBL8 
32 RJ. 
JJ RJ. 
34 RCLJ 
35 STDB 
36 RJ· 
J7 RCL2 f (i) 
38 PCL! 
39 -
413 ~ .... v 

,;+-, 

4' . l 

42 x I:, 

4J + 1 + IRR 
44 LSTX *** "Print x" rna' be inserted. 
45 liBS 1 1:,1 

46 EEX 
47 CHS 

REGISTERS 
0 i 1 INV 2 f (i ) 3 n + 3 4 CF 1 

5 CF 2 
6 7 8 9 .0 .1 

.2 .3 .4 .5 16 17 

18 19 20 21 22 23 

24 25 26 27 28 29 CF26 
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Year 
(End of) 

1 
2 

STRAIG/{f LINE DEPRECIATHJJ SCHEDULE 

Schedule - Straight-Line Method 

Starting Book Value: $375,000 Salvage Value $30,000 

Estimated Useful Life: 40.25 Years 

Depreciation Remaining Remaining Depreciation 
Amount Depreciable Book Value To Date 
(DEP) Value (RDV) (RBV) (Reserve) 

8571.43 336428.57 366428.57 8571.43 
8571.43 327857.14 357857.14 17142.86 

"--........-.... ........... .....-..,.-....,-.....,--.,-1;",,.-......-.....-.....-.....-.....-.....--....-... ..... ..--.....--....-.....-.....-.....-.....-...~..-.....-.....-.....-.....-.....-........-... L.......-.....-.....-.....-.....-.....--.~ 

! 

r--;,---1--;,4~.~;--T----;;-l-~0~0~.~0--r~4500o.o;--,-'1 

The annual depreciation allowance us­
ing this method is determined by 
dividing the cost or other basis of 
valuation (starting book value) less 
its estimated salvage value by its 
useful life expectancy. This program 
develops the data shown in the example 
schedule, given the starting book val­
ue (SBV), salvage value (SAL), life 
expectancy (LIFE), and first year of 
the schedule (YR). (The schedule may 
be started at any point in the useful 
1 i fe. ) 

Fractional years lives must be enter­
ed as an integer plus a fraction. 
Thus a life of 12 years 3 months would 
be keyed in as 12.25 for LIFE. 

Values for the last year of an asset 
with fractional years life (i.e., the 
21st year's values for an asset with 
20.5 years life) are calculated co~­
rectly. However, all other values 
represent a full year's depreciation. 

For this reason only integer values 
(whole number, 1.0, 2.0, 17.0 etc.) 
may be entered for YR. The program 
makes no checks on this value and 
generates invalid results if other 
than whole numbers are entered. 

EQUATIONS: 

DEP = SBV - SAL 
k LIFE 

SBV - SAL DEPk(last year)= ( LIFE ). F 

RES = (K) • (SBV - SAL) 
LIFE 

RDV = (LIFE-K) • (SBV - SAL) 
k LIFE 

RBV k = RDV k + SAL 



where 

RES = Reserve 
F Decimal portion of LIFE 
K = Value for YR 

EXAMPLE: Complete the schedule shown 
for the first two years. 
Then jump to the 41st year 
and generate the data for 
that year. 

SOLUTION: 

38888. ee E!-;T-~ 

37'58813.813 ENTt 
1.8B £.851 

p·""S 

R---S 
336428.57 :+11-' RDV I 

1;'''''S 
366428.57 I'. RBV 1 

R,'8 
8'571.43 .a:+ RES 1 

8'571.43 ••• DEP 2 

~----s 

327857. 14 H::;: RDV 2 

17142.86 .ff RES 2 

41.ee sroe YR 

2142.86 .f. DEP 41 

p·""S 

R-5 
!88B8. ee Ji:.:1I: 

p---S 

345e8e.ee -f:Ji:'+ RESC;1 

9 
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User Instructions 
STEP INSTRUCTIONS 

INPUT 
KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

l. Key in the program DO 

2. Enter data DO 

2a. Life of asset in years LIFE IENTtlD 

2b. Salvage value SAL lENT t II I 

2c. Starting book value (beginning basis) SBV [Ei!iiJ Cl 
2d. Year for which depreciation is to be DO 

calculated YR I GSB lei] 

3. RUN: I I[~I 

3a. Depreciation MJD DEP 

3b. Remaining depreciable value I RjS II I RDV 

3c. Remaining book value MJD RBV 

3d. Total depreciation to date (Reserve) MJI I RES 

4. For next year's values, go to step 3a DO 

5. For another year's values, enter year and L~I I 

go to step 3a YR GIQJGJ 
01 I 

DO 

I IL~ 
-- DO 

01 I 

- L~D 
- 01 I -

-- ----------- L~[~ 
-- --------------- [ __ ~D 
---- -- _0._0_- --------- [_~D 
---- I-- -----------

[~C--] 
I-

1---11 1 



~ 
&1 .:LBL1 
82 STOB 
83 RJ· 
B4 ~Tl'>f 

... '; Lf.i, 

B5 P'J. 
B6 ST02 
f!? RJ· 
88 5T03 
e9 R .. ··.~ 

18 tLBL5 
f ! 

12 .;. 

17 g; i·' ') .i.,-' 

14 fT09 
15 Ff..'C 
16 ST04 
17 ReL? 
18 ReLf} 
19 
28 
21 \." \'f"i 

t·, .... : :' 

22 RCL4 
2'3 
24 ::.:' 

25 ReL? 
26 .,.,. peL1 ':"i 

"''' ..:..,.: RCL2 
29 
38 ST05 
31 ~{ 

7" ... 'l.. R.·· .. S 
77 ... 1,_, ReL? 
34 PCLf 
35 ~.!'\ v.., 

;",/: . 

36 Gi08 
3? 
38 peL? 
?9 
48 PCL5 
41 ::{ 

42 ST06 
43 p. ... ··s 
44 .:LBL7 
45 peLf 
46 f..'CL2 
47 + 

0 YR 
6 RDV 7 

.2 .3 

18 19 

24 25 

PrograUl Listings 

Beyond useful life 

Last year? 

1 or F 

*** DEP 

Last year? 

*** RDV 

48 p. ..... s 
49 ReLS 
58 ReL6 
51 
52 TC., . ... :~ 
53 p···s 

54 PCLf} 
<;'"" ",.,.J peL:? 
56 ;T05 
57 tLBL9 
58 f} 

59 
68 tLBL8 
61 (3 

62 STa6 

64 GTO? 
65 p ... ·S 

*** RBV 

*** RES 

Error 

*** RDV = 0 

*** "Printx" may te inserted to 
replace "R/S" 

REGISTERS 

SBV 2 SAL 3 LIFE 4 F 5 SBV-SAL 
8 9 .0 .1 

.4 .5 16 17 

20 21 22 23 

26 27 28 29 

11 
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SUM OF THE YEARS' DIGITS 

Depreciation Schedule - Sum of the Years Digits Method 
Starting Book Value: $375,000 Salvage Value: $30,000 

Expected Useful Life: 40.25 Years 

Depreciation Remaining Remaining Depreciation 
Year Amount Depreciable Book Value To Date 

(End of) (DEP) Value (RDV) (RBV) (Reserve) 

1 16,725.38 328,274.62 358,274.62 16,725.38 

2 16,309.85 311 ,964.77 ) 341,964.77 33,035.23 
''''"-''''''''--'''''''''"-''' .......... '-''' .......... '''''"-'''' ............ ''''"-'''' .............................................................................. '-''' ................................ '-''' ..................... '-'''' ........... '-''' ........ I 

~ ................................................................ ~ ..................................................................................... ~ ........... '-''' ...................................................... ~ ................................................................. ~ ........................................................................... ~ I 41 I 103.88 I 0.00 I 30,000.001 345 ,000.00 I 

The sum-of-the-years' digits method is 
an accelerated form of depreciation, 
allowing more depreciation in the early 
years of an asset's life than allowed 
under the straight line method. This 
program generates the data shown in 
the example schedule, given the start­
ing book value (SBV), the salvage 
value (SAL), expected useful life in 
years (LIFE), and beginning year (YR) 
for the schedule. (The schedule may 
be started at any point in the useful 
1 ife. ) 

Fractional years asset life must be 
entered as an integer plus a fraction. 
Thus a life of 12 years 3 months would 
be keyed in as 12.25 for LIFE. 

Values for the last year of an asset 
with fractional years life (i.e., the 
21st year's values for an asset with 
20.5 years life) are calculated cor­
rectly. However, all other values 
represent a full year's depreciation. 

For this reason only integer values 
(whole numbers, 1.0, 2.0, 17.0, etc.) 
may be entered for YR. The program 
makes no checks on this value and 
generates invalid results if other than 
whole numbers are entered. 

EQUATIONS: 

SOYD - (W + l)(W + 2F) 
- 2 

DEP =(LIFE + 1 - K\. (SBV-SAL) 
k \ SOYD -) 

RES =rl - (W-K+l)x(W-K+2F)l. (SBV-SAL) 
k L 2x{SOYD) J 

RDV = [(W-K+l )X(W-K+2F)] • (SBV-SAL) 
k 2x{SOYD) 

RBV k = RDV k + SAL 



Where 

K = value for YR 
RES k = Reserve at period k 

~J = Integer portion of LIFE 
F = Decimal portion of LI FE 

EXAMPLE: Complete the schedule shown 
for the first two years. 
Then jump to the 41st year 
and generate the data for 
that year. 

SOLUTION: 

413.25 
389813. 98 

375998.98 
! ee .. 

1£725. 70 'Io.:t.., 

'328274. 62 

358274.62 

16?25.J8 

163~9.85 

'311964. 77 

'341964.77 

3?835r23 
41. 813 

113'3.88 

e.BB 

'3ee98. Be 

JJ588B.e13 

13 

ENH 
ENT1 
ENH 
r;SBl 

P,····S 

*** 
DEP 1 

R .... e; 
RDV 1 

*** p.··c , .... --' 

H* RBV 1 

R ..... S 

*** 
RESI 

R .. ···S 

,:** DEP 2 

R"'"8 
*H RDV 2 

R/S 
RBV 2 H:1#: 

R ..... S 

*** RES 2 

STOe 
R ... ··S 

DEP 41 H* 
R.· .. f' .;: 

:,::+:~: RDV 4 1 

R./S 
,:H: RBV 4 1 

/;'· .. ·s 
1#:H RES 4 1 



14 

User Instruetions 
STEP INSTRUCTIONS 

INPUT 
KEYS 

OUTPUT 

DATA/UNITS DATA/UNITS 

1. Key in the program DD 1----

2. Enter data DD 

2a. Life of asset in year LIFE IENTtlD 

2b. Salvage value SAL lENT til I 1-------

2c. Starting book value (beginning basis) SBV L@iJLJ 1----

2d. Year for which depreciation is to be DD 1------ 1---

calculated YR ~OLCJ 
3. RUN: I II I 

3a. Depreciation ~D DEP 

3b. 1--------
Remaining depreciable value I RjS I[~ RDV 

3c. Remaining book value ~,D RBV 

3d. Total depreciation to date (Reserve) ~I I RES 

4. For next year's values, go to step 3a DD 

5 For another vpar'c; 'La1ues, enter )lear and L~I I 

00 tel_step 3a .. _----- YR [STO J [LJ 
------ DL~ 

r--- - -- ~---
[~D 

-- - --- -- ---- DL~ 
t----- ---- -- --- [~D 
1---------- - -- .. _- -- -- --- -- -- r~D 1------- -- ----

----- ------------------- -- - - ---------- - - - -- DL=J 

- - --- ---- ---- ------------- - --------- 1--------- [~-=J[~ 
1-- - ----

- - --- -- - -- - - - --- -- ------ ----- - -- -- --------- -----------
[~-=JL~ 

----- - -------

----- ---- - ---------- ---- - -------1---------- [- --J[~ 1--- ------

- - - ---- -- -- - - - --- ----- - - --- - - -- - -- ---------- [~=JL=~ ---- --- - ----

- - - - --- - - - -- --- -- - - - -------------

[---11---- J 
--- -- - -------- --------,--- 11 -l 
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81 tLBL! 48 peL 5 *** RBV 
82 smB 49 ISZ 

83 N 58 R.·'S *** RES 
1::1 f T05 Next 84 STa! 
~: ... year or new 
"." tLBL9 year 85 IV~\.I --'';'' 

;.,~ I 

86 - 53 ENTt 

87 ST08 54 FPC 

88 RJ· 55 EHTt 
".~ + 89 ST03 ",,it: 2F 
57 'x'''''' 

18 f,SB9 "+-. 

11 Sm7 SOYD 
58 INT 

12 R.'·S 59 + 
68 ' C'TV 

13 tLBL5 L1..'; i": W or W-k 
14 ReL8 61 1 

15 RCU 62 + 

1 ~ 1 
63 .x 

.0 
~A 

17 + 
tot 2 

.1 

65 
18 X;~JI? 

19 Gro8 Beyond useful 1 ife 66 PTN 

28 It .. V 67 ·t.LBLB 
"+-, 68 8 

21 - Error 69 
22 peL? 

78 tLBL7 
23 71 8 24 ReLS 

1 • 

25 
72 STD5 x *** RDV 0 7? R····S = 

26 R···'S *** DEP 74 Gm6 
27 ReL? 
28 RCL8 
29 -
38 ,'<;(8n, 

31 GTO? 
32 f,SB9 
33 ReL? 
34 
35 ReLS 
36 x 
3? STa'S 
7" 
1 ... 0 R.·'S *** RDV 
39 tLBL6 
48 ReL8 
41 ReL'S 
42 -
43 STD'S RES 
44 RCL! 
45 X:'r' *** "PRINTX" may be inserted to 
46 - replace "R/S I 

47 .1 p.··'S 
REGISTERS 

0 YR 1 SRV 2 3 LIFE 4 5 RDV/RES 
6 7 SOYD 8 SBV-SAL 9 .0 .1 

.2 .3 .4 .5 16 17 

18 19 20 21 22 23 

24 25 26 27 28 29 
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VARIABLE RATE DECLINING BALANCE 
DEPRECIATION SCHEDULE 

Depreciation Schedule - Declining Balance Method 
Starting Book Value: $375,000 Salvage Value $30,000 

Expected Useful Life: 40 Years Rate: 1.5 

Depreciation Remaining Remaining i Depreciation 
Year Amount Depreciable Book Value ~o Date 

(End of) (DEP) Value (RDV) (RBV) (Reserve) 

1 14,062.50 330,937.50 360,937.50 14,062.50 

2 13,535.16 317,402.34 347,402.34 27,597.66 
~~~~~~~~~~~~~~~~~~~~~~~~, ""'--""'--"' ........... '-"""""-""""--"''-'" ""--"'''''--''' ........................................................................ 

[~-~---J--;,;~~--r~;,~~~~-1-2D~69~1--~3,6JO'49-------- --______ 1_______ ------________ J 

The variable rate declining balance 
method is another form of accelerated 
depreciation; as such it provides for 
more depreciation in earlier years and 
decreasing depreciation in later years. 
This program generates the data shown 
in the example schedule given the start­
ing book value (SBV), salvage value 
(SAL), useful life expectancy (LIFE), 
the declining rate factor (FACT), and 
the first year of the desired schedule 
(YR). The schedule may be started at 
any point in the useful life. 
The "variable rate" is indicated as 
either a factor or percent with equal 
frequency in the business community. 
Thus, "1.5 declining balance factor" 
and "150% declining balance" have the 
same meaning. The number to be keyed 
in for FACT in this program, should 
be in factor form, that is 1.25, 1.5, 
2, and not 125, 150 or 200. 
This method of depreciation is unique 
in that it may generate depreciation 
greater than the depreciable value 

for some assets, while it may not gen­
erate sufficient depreciation for 
others. 
This program will not allow an asset to 
be depreciated below its salvage value. 
That is when the generated depreciation 
for a year, usually the last, is great­
er than the remaining depreciable value, 
the latter is displayed as the depreci­
ation amount. Program 6 is provided to 
assist in determining the best time to 
switch to straight line depreciation 
(tax laws permitting) so that an asset 
may be fully depreciated. 
Fractional years lives must be entered 
as an integer plus a fraction however. 
Thus, a life of 12 years 3 months would 
be keyed in as 12.25. 
Values for the last year of an asset 
with fractional years life (i.e., the 
21st year's values of an asset with 
20.5 years life) are calculated correct­
ly. However, all other values repre­
sent a full year's depreciation. For 
this reason only integer values (whole 



numbers 1.0, 2.0, 17.0, etc.) may be 
entered for YR. The program makes no 
checks on this value and will generate 
invalid results if other than whole num­
bers are entered. 

EQUATIONS: 

k-l 
DEP k = SBV • (l-[~~~) • ([~~~) 

RES
k 

= SBV • r, _ (1 _ FACT) kl 
~ LIFE J 

RDV k = (SBV - SAL) - RES k 

Where 

k = Value for YR 
RES - Reserve at year k k -

EXAMPLE: Duplicate the schedule shown. 
Also calculate the remaining 
depreciable value in the last 
year. 

NOTE: Note that in the last year of the 
asset's life there would still be 
a total of $51,294.43 of remain­
ing depreciable value on the 
books if this schedule were used 
throughout the asset's life. 
(See program 6) 

Solution: 

4B. ee ENT1-
38888.Be ENT1-

375888. e8 PITt 
1. 58 t;SB1 
1.ee GSB2 

1".· .. ·S 
14862. ~e *:.~:,: 

R·· .. S 
338937. 5e H:iI: 

R·· .. S 
3689J7. 58 tH 

p. ..... S 

14862. 58 ,:H 

p./S 
13535. 16 :;:H 

R····S 
317482.34 .tH: 

p. ..... S 

347482. 34 H:,: 

R.·· .. S 
27597. 66 u,: 

IS.88 srae 
:~/.s 

823'5.18 t.;:."! DEP 15 

p···s 
181369.51 H:.;: RDV1 5 

P/S 
211369.51 H:+: RBV 15 

R ... ··S 
163638.49 HI!: RES 15 

48.88 STae 

2167.32 .H1i· DEP 40 

p. ... ·s 
51294.4J .':.;:jf: RDV 40 

17 
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User Instructions 
INPUT 

KEYS 
OUTPUT 

STEP INSTRUCTIONS 
DATA/UNITS DATA/UNITS 

1. Key in the program C]C] 
2. Enter data C]C] 
2a. Life of asset in years LIFE [BITt I c] 

f--.-

2b. Salvage value SAL [EN~I I 
2c. Starting book value (beginning basis) SBV LiliiJ [-] 

--

2d. Declining rate factor (1< FAC:s2) FACT ~[l] 
3. Enter year for which depreciation is to be YR I GSB ILLJ ~---~-

calculated I II I 

4. RUN: C]c] 
4a. Depreciation Lrul I DEP 

4b. Remaining depreciable value lliiJC] RDV 

4c. Remaining book value lliiJL_J RBV 

4d. Total depreciation to date 
1--

(Reserve) lliiJC] RES 

5. For next years values, go to 
---

step 4a L~I I --

6. For another year's values, enter year and YR ISTO ]ca=J 
go to step 4a 

---- L __ ~L~~ 
----~- ----- ---- - -------

[_~c] 
1----------

- _.-
L~[-J 

--------

----- -- ---- ---1---- --
[=_J [ ---] 

-- - --- - -

---- -- -- - - ---- ----------1------- I=~ [--=-] 
---- -- - - -- -

- --- ---- --- ----~ ------~- - - - --- --- - -- -- ----
[~~~~ll--___ 1 

-- - --

-- ---- -- ----- - - - - ----- ----- - ------ ---- - -- -- -- - - -- -- -

[-- -II 1 
-------- -- --- ---- -

, 
- - -- -

[ I [ I -- --- -- --

- --- - - ---- -- ----

[ II I 
I I [ I 
I II I 
I 11 J 



l 
J 

81 tLBLl 
82 STC5 
83 N 
84 STOt 
85 N 
86 ST02 
8? R·J· 
88 ST!J3 
89 R . .-'-S 
Ie tLBL2 
11 ST!J8 
12 R.-'S 
13 tLBL5 
14 RCL8 
15 RCD 
16 1 
1? + 

18 X~\'? 

19 GTD9 
28 1 
"f ... RCLS 
22 RCn 
23 
24 ST06 
25 -
26 STar 
2? RCLe 
28 1 
29 -
313 )IX 

31 RCL6 .,., x ",:a:., 

33 PCL! 
34 x 

35 ST08 
36 RCL6 
37 RCL1 
38 x 
39 1 
413 RCL? 
41 RCLO 
42 yx 

43 -
44 RCL! 
45 x 
46 .STO? 
4? Ret! 

0 YR 
6 FACT/LIFE 
.2 
18 
24 
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48 RCL2 
49 - Depreciable value 
~8 X)~'? 

~1 bro8 
S2 STO? Depreciable value 
53 -
54 RCL8 
55 -
56 CHS DEP + depreciable 
5? 8 value - RES 
58 g)y? 
59 bT06 
68 Xty 
61 R.··'S *** DEP 
62 tLBL? 
~., 

b~' ReL1 
64 RCL2 
65 -

Beyond useful life 66 RCL? 
67 -
68 R/S '*** RDV 
69 RCLl 
78 ReL? 
?1 -.,., 
,<.- R.··'S 1*** RBV 
73 lSZ ~ext year 
74 RCL? 
7S R . .-'S f*** RES 
?6 GTOS 
77 tLBL9 
78 8 
79 Error 
88 tLBL8 
81 RCL8 

DEP 82 R/S 1*** DEP 
83 bTO? 
84 tLBL6 
85 p'/S 1*** DEP = 0 86 GTO? 
07 
\"'J R/S 

*** IIPrintx ll may be inserted to 

RES replace IIR/S II 

REGISTERS 
1 SBV 2 SAL 3 LIFE 4 5 FACT 
71-FACT/LIFE 8 DEP L 

9 .0 .1 
RES .4 .5 16 17 

19 20 21 22 23 
25 26 27 28 29 
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CROSSOVER POINT-DECLINING BALANCE 
TO STRAIGHT LINE 

As indicated in the description and 
example for program 5, the declining 
balance method of depreciation may not 
fully depreciate an asset in the asset's 
1 ifetime. In these circumstances there 
is an optimum point in the useful life 
where a switch from the declining 
balance method to the straight line 
method should be made. This is the 
"crossover point", the first year in 
which the depreciation by the straight 
line method is greater than if depre­
ciation were continued using declining 
balance method. (In accordance with 
Internal Revenue Service publication 
534, the straight line depreciation is 
determined by dividing the remaining 
depreciable value by the remaining 
useful life.) 

Given the starting book value (SBV), 
salvage value (SAL), useful life 
expectancy (LIFE), and declining 
balance factor (FACT), this program 
calculates the last year that the 
declining balance method should be 
used, and the remaining life and 
remaining book value after this "last 
year" so that a switch to straight 1 i ne 
depreciation can be made. Should there 
be no optimum crossover point, a zero 
is displayed. This implies that the 
declining balance method is "best" for 
the entire depreciable life. 

Thus, this program, the declining 
balance depreciation program (5) and 
the straight line depreciation program 
(3) may be used as follows: 

A. This program is used to determine 
the "crossover point" and associated 
values. 

B. Program 5 is entered and a declining 
balance depreciation schedule is 
generated for the early years up to 
and including the year indicated as 
being the "last year". 

Note that since the depreciation 
programs use the same storage 
register conventions, only a value 
for YR need be keyed in for program 
5. 

C. Finally, program 3 is entered. The 
remaining book value at the end of 
the last "declining balance year" 
is keyed in for starting book value 
and the remaining life is keyed in 
for the asset's life. A straight 
line depreciation schedule may now 
be generated for the remaining 
years. 

Note that for this portion of the 
depreciation schedule the value for 
"total depreciation to date" (re­
serve) will be in error by an 
amount equal to the amount depre­
ciated during the declining balance 
calculations. 

As in program 5 the declining balance 
factor (FACT) should be entered in 
factor form (1.25,1.5, 2.0), not as a 
percent (125, 150, 200). 

Eguations: 
k-l FACT BV k_l SBV(l _ FACT) (LIFE» LIFE + l-k LIFE 

BV = k SBV - SAL - RE\ 

RES k = SBV~ - (1 - FACT) J 
LIFE 

K = the value for YR 

The largest integer value for K which 
maintains the above inequality is the 
"last year" to use the Declining 
Balance depreciation method. 



Example: 

An asset has a starting book value of 
$375,000, a 40 year life expectancy, 
and a projected salvage value of 
$30,000. Using a 1.5 declining balance 
factor: 

1. Determine the crossover point and 
the associated remaining life and 
remaining book value. 

2. Generate the depreciation data for 
the declining balance "last year" 
with program 5 (Normally the user 
would generate a full schedule 
beginning with the 1st year). 

3. Switching to the straight line 
method (program 3), generate the 
depreciation data for the year 
following the declining balance 
"last year". 

Solution: 
1. 58 P!Tl' 

48. ee Et-iT·t. 
JeB88.68 ENT·r 

375e88. ee ,;SB! 
lB. fie H~ 1 ast year 

22. ee ~:H rema i ni ng 1 ife 

IB8471.81 *** RBV 
Key in program 5 

18.88 bSB2 
R·"S 

7342".B:: Ut DEP 18 
R .. ··(' 

158471. 81 tt~ RDV 18 
r;, ... ~ 

186471.81 tU RBV 18 
t'.·E 

.86528.99 H~' RES 18 

(Note agreement 
with RBV above) 

Key in program 3 
22.88 EHTf 

38888.88 ENTt (the first year of 

21 

188471.81 EHTt straight 1 ine depre-
1.88 bSBl YR ciation) 

R."S 
7283.23 *** DEP 19 

R ..... S 
lS126??e. *** RDV 19 

R·'" . ~ 
181267.78 ttt. RBV 19 

etc. 



22 User Instruetions 
STEP INSTRUCTIONS 

INPUT 

DATA/UNITS 
KEYS 

OUTPUT 
DATA/UNITS 

1 Key in the program L~J l-J 
-- ---------------- -- -- -

2 Enter data: l--~~J [~-____ J 
------ --- ----- ------- -_. - - - --

2a Declining rate factor ( 1<Fact<2) FACT [~~T tJ I~ -_J 
f------ f-- -------- -------._----- -

2b Life of asset in years LIFE [~~T~ l- - J 
- ._--_._- -------- ---- ---- - -

2c Salvage value SAL LE-N~jJ 1- --l 
I- -- 1--------------- --- --- ------ - ----

2d Starting book value (beginning basis) SBV [=~=--J 1 __ J f------ '--------- -- --- --- -- -- -- -------

3 Calculate last year to use declining [G-s~J I-l-~ -J last year 
----- -- ----- _ .. _._-- -- - - -- - --- - - - -

balance method L~J l ___ ---- -- --- - -- --------- 1---

4 Calculate remaining life [BZ~~] [--j rem. life 
f--------- 1---- ------ --- ---

5 Calculate remaining book value [Rl~- ] [- _J RBV ----- -- - - -

6 For a new case go to step 2 r--=-] [ __ J 1--- ------ - - -

- - --- --- -------
[==-] ,- I - - -

-- -

,--l [- 1 

[ 
--

1 [ 
-

1 --- --- f-----

I I I 
-

I ---- - --------- -

-- .----- - -- ------- - ---

1- J 1 I 
----- - - - - -- -- - - ----------- - - - - I I I I 
------- -------- --- - ---- --- - I I I I 

------ - - - - - ------- I I I I 
--------- 1------------- ---- 1 I I I 

I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I II I 



~ 
81 *LPU 
82 STO! 
82 RJ· 
84 ('Tn':> 

"_, ;" L'i... 

B5 N-
86 CTn-' 

~" ,-,j 

87 pI ...... 

88 ST05 
89 
1e STOe 
11 ReLS 
12 RCLJ 
1? 
14 STC7 
lr: ..... ' 
16 ST08 
17 *LBLe 
18 ISZ 
19 ReLe 
28 ReL? 
21 
22 + 
2? g~y? 

24 r;ra9 
25 ReL8 
':>~ .. to ReL8 .,., 
~:' 

\IX 
.,,, 
LC 

29 
J8 RCL! 
7' ):: ,-'.i. 

32 RCLl 
J? + 

24 PCL2 
35 
36 ~TO( 

?7 RCL? 
7C> ReLe ... :\.' 

J9 
48 
41 ReL8 
42 ReL8 
4? \IX 

44 RCL? 
45 X 

4f RCL1 
47 y 

0 K -
6 BV 
2 

18 

24 

ProgralD Listings 

SBV 

48 v'.\.',", r,o·- i; 

49 r;rae iterate 
513 ReLe 
51 R.··'S ***last year 
52 ReL? 
5? ReLe 
54 
55 p ..... S ***rem. 1 ife 
56 ReLf 

start with K = 3 
57 RCL2 
58 + 
59 R/8 ***RBV 
68 tLBL9 

K - 1 

no crossover point 

BV 

right side of 
i nequal ity 

61 
62 

left side of inequality 
REGISTERS 

2 SAL 3 LIFE 

8 
P/5 display "0" 

***"Print x" may be inserted to 
repl ace "R/S". 

4 5 FACT 

7FACT /LIFE 81_ FACT/LIFE 9 .0 .1 

.3 .4 .5 16 17 

19 20 21 22 23 

25 26 27 28 29 

23 
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NOMINAL TO EFFECTIVE/EFFECTIVE TO 
NOMINAL RATE CONVERSION 

An annual effective interest rate dem­
onstrates the effect of compounding for 
a full year of compounding periods at 
a particular periodic interest rate. 
The periodic interest rate to be used 
is determined by dividing the number of 
compounding periods in a year into the 
stated annual nominal interest rate. 
The effect is such that if the nominal 
rate is held constant, as the number 
of compounding periods per year is in­
creased ihe annual effective interest 
rate will increase. The ultimate or 
upper limit in this process is to 
have an infinite number of compounding 
peri ods ina year, common 1 y ca 11 ed con­
tinuous compounding. 

The first part of the program addresses 
finite compounding, that is quarterly 
compounding, monthly compounding, etc. 
Given the number of compounding periods 
in a year and one of the rates (nominal 
or effective) the other rate can be 
calculated. If for example, you require 
the periodic interest rate for a cal­
culation, given the effective rate, 
use this program to determine the an­
nual nominal rate first. Dividing the 
nominal rate by the number of compound­
ing periods in a year will give the re­
quired periodic interest rate. 

The latter part of the program is for 
contininuous compounding. Given either 
rate, the other can be calculated. 

The most common and straightforward 
definition of effective interest rate 
has been implemented. Occasionally 
other definitions will be used and the 
results will not compare exactly with 
those calculated by these programs. 
For example, since the maximum annual 
nominal rate that savings institutions 
can offer is regulated by law, they 
may modify the process (also regulated) 

so that the effective rate is even high­
er (e.g., for daily compounding, the 
periodic rate may be divided by 360 and 
then compounding accomplished for 365 
periods). It is important then, when 
attempting to match results, to under­
stand the process employed. 

EQUATIONS: 

finite compounding 

EFF = (1 + NOM) c _ 
C 

continuous compounding 

EFF = (eNOM - 1) 

EXAMPLES: 

1. An investment with monthly cash 
flows (implying monthly compounding) 
is said to have an annual effective 
yield (interest rate) of 21%. What 
annual (nominal) yield and periodic 
yield does this represent? 

2. A bank offers a savings plan with 
a 5% annual nominal interest rate. 
What is the annual effective rate if 
compounding is continuous? 

SOLUTIONS: 

1138.813 STOfl 
12.88 STOt 
21. 88 ST03 

&SB! 
19.21 ifH: 

5.1313 ST04 
f;SB4 

5.13 ,-Jl::t 

Nom(;j) ,annual 
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User Instructions 
INPUT 

KEYS 
OUTPUT 

STEP INSTRUCTIONS 
DATA/UNITS DATA/UNITS 

l. Key in the program DD ~~ 

2. Enter constant and go to either step 3a 100 ~~ 
for finite compounding or step 3b for DD f--

continuous compounding L~I I 
3a. Enter [~LJ --

- The number of compounding periods/year c/yr ~Q 
--~ 

and one of the following: LJLJ 
- Annual nominal rate Nom % ISTO II 2 I 

or DD .. --

- Annual effective rate Eff% [STU [iJ 
--~--

4a. Calculate the remaining rate C~D ~-

- Annual nominal rate ~I 1 I ~% 
or DD ~~ 

- Annual effective rate L@[]i 2 I Eff % 
-- -~-

3b. Enter one of the following: CD 
- Annual nominal rate Nom % [STU [_iJ 

1------ ~~---~-

or D[=~ f-----~- -~.- -- ----------~---

- Annual effective rate for continuous Effcont% ~TO~[-(] _._- --- --- - --~~ - -------

compounding [~~[~ -------- -- -------- - - - ----

[~-~J ~-J 4b. Calculate the remaining rate 
- -----~~- ~ -- - 1---- ----~- ------ -- ----- ----- --

- Annual nominal rate [~?Bll-~~] Nom % 
- --~ .- ----~~~ -- - ------------ ---- - ----

or [- ~_: J I 1 --- -- ~ 1------- - ---------~~ -------- ---- - ------ -~- ~ 

- Annual effective rate for continuous IGSB J I 4 I _ Eff cont% 
----- -~---- --- --- ~ - - -------- - - --- - -- - - --

compounding I II I - - ------ -- ------ --- - - - - -

-- --- - ---
[ II I 
[ II I 
[ II I 
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01 ftBL 1 
82 RCL] 
83 RCLB 
IN 
85 
86 + 
87 RCL! 
88 1- .,·v ,", 

89 IIlX 

18 
11 
12 RCL! 
lJ :~( 

14 RCU~ 

1'5 .x: . ~ 
l t, R .. ···S 
17 ~:LBL2 
18 PGL2 
19 PCL! 
28 RCL8 
21 .X.' 

22 
23 
24 + 
2'5 RCL! 
26 ~'X 

27 
28 
29 RCL/] 
38 ::{ 

71 R.·"S .. '''-
32 ,:LBLJ 
33 J:.If"~ 

,·.'_·L~' 

34 ReL/] 
7~ 
"",' ... ' 

36 
37 + 
70 LN ... '\,; 

39 RCLe 
48 :.:' 

41 p· .. ·S 

42 tLBL4 
4! PCL4 
44 pet8 
4'5 
46 eX 
.1" .1 

0 100 
6 

.2 

18 

24 

7 

.3 

19 

25 

ProgralD Listings 

*** Nom 

*** Eff 

*** Nom 

C/vr 2 Nom 
8 

.4 

20 

26 

48 
49 ReLe 
'58 .x: 
~. 

'.! l 

REGISTERS 
3 Eff 
9 

.5 

21 

27 

4 Nom 
.0 

16 

22 

28 

*** Eff cont 

5 Effcont 
.1 

17 

23 

29 

~ 
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LEASE VERSUS PURCHASE 

This program calculates the present 
value of the cost of purchasing, CP, 
the present value of the cost of 
leasing, CL, and the net difference 
using the following equations: 

CP = P + M (1 + i)n -
i(l + i)n 

CL L (1 + i) n 
;(1 + i)n 

Net Difference = CP - CL 

where 

P purchase price 

SV 

M = maintenance costs, per period 
the opportunity interest rate, 
per period 

n = the number of periods (useful 
1 ife) 

SV salvage value 
L lease payments 

It also calculates the cost of pur­
chasing after leasing for n periods. 

OP = P - Credits (L - M)(l + i)n ------+ 
(1 + i)n i(l + i)n 

where Credits = rental credits applied 
toward purchase 

This program is adapted from HP-65 
Users' Library program #01093A by 
Robert Dudugjian. 

Example: 

Suppose a purchase price of $14,972, 
maintenance of $15/month, a salvage 
value at the end of 84 months of 
$1,000 and lease payments of $325/mo. 
Suppose further an opportunity rate of 
interest of .00757543 per month. 

Suppose further that the equipment is 
leased for 12 months and then purchased 
with $900 rental credits. What is the 
cost of doing this above the cost of 
outright purchasing? Suppose it is 
leased for 24 months with $2000 rental 
credits. 

Solution: 

14972.88 STU! 
325.88 ST04 

8.88757543 ST!J5 
15.88 ST06 

1888.88 STC? 
84.88 (;S81 

15371.15 *u CP 
R··'S 

-4771.33 *u 

988.88 EHTt 
12.88 (;S82 

1424.73 *** 
2888.88 ENTt 

24.88 (;582 

Net (since the answer is 
less than 0, it implies 
it is cheaper to pur­
chase rather than to 
lease by $4771.33) 

OPI 

2638.41 ·H* OP2 Cost of leasing for 
24 months before 
purchasing 



28 User Instruetions 
STEP INSTRUCTIONS 

INPUT 
KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Key in the program DO r----- ---- ---

2 Store data: I ICl 
-~--

2a Purchase price P ~Ll ] ---- ---- ---------

2b Lease payments L IST~~~ 
"---- ._._-"" -

1 , per 
2c Opportunity rate of interest period [i@J1 5 I --

2d Maintenance cost 
m, per 

~LO period 

2e Salvage value SV CST-OJ [ __ 7 J 
---

3 Enter useful 1 ife n, period5 I II I 

4 Calculate net cost of purchasing ~[TI CP 

5 Calculate net difference [R/S J [~ CP - CL 
r 1--------

6 For a new case, go to step 2 DO 1-- --

7 (Optional) Enter: Dr I f--------

7a Rental credits applied to purchase price Credits I ENTtlD 

7b Periods of interim lease m, peri od5 C~CJ f----------

8 Calculate cost of leasing for m j:>eriods, WiJL1~ OP 

c------ r--before j:>urchasing [ __ J[~ - . __ .. 

9 For another case~ go to stgp 7 ---
D r~=-_-] r-------- -- --

----- -----" ---------- ---

[---] [-] 
---- -- -- - ---- - ------ ---

-- ------ -_.,- --~ -------------- - -- --- -- --- L~== =J [==~J c- -- - -- --

- --- ---- -- --

[~_-ll--] 
-

- - ----------------- - - ---- -------- - --
[ __ 11 I 
I 

- --

II I --- -- f-- --- -- -- - - ---- - - - - - - - - -- - -- -- -

- ------- -
[ I [ I 

- -
[ II I 
I I [ I 
1 II I 

I II I 



131 

.~ 132 
83 
134 
85 
86 
137 
88 
89 
Ie 
11 
12 
f7 
.1 ... ' 

14 
15 
16 
f" .i.; 

18 
19 
213 
21 
22 
23 
24 
?~ 
~~, 

~ 
.,~ 

... t: 

27 
':'0 
~t.: 

29 
3& 
7f 
.... '.i. 

32 
'J'J 
34 
7e: 
.... ' ... 
~~ 

jt: 

77 __ 'i 

70 
",'t..' 

39 
48 
41 
42 
43 
44 
45 
46 
4? 

0 

6 M 
.2 

18 

24 

tLBLl 
GSPB 
peL! 
PCL? 
PCL2 

x 

peL6 
peL? 

.. 

+ 
p··'s 

PCL4 
peL3 

x 

p··'s 
tLBL2 

(;8813 
peL.:! 
peLf 

)( 

~ .... "! 
li.f- ! 

PCL! 

PCL2 
~.:. 

PCL! 

r; ",c , ....... ' 

~:LBLf! 

peL 5 

+ 

1/,1;' 

8T02 
LSTX 
ENH 

peL5 

7 

.3 

19 

25 

PrograUl Listings 29 

48 8TOJ 
49 PTN 

*** CP 

*** CP - CL 

Credits 

*** OP 

n 

*** "Print x" may be inserted. 

REGISTERS 

P 2 1/ (1 + i)" 3 (1 + i)"-1 4 L 5 

sv 8 i(l + i)n .0 

.4 .5 16 17 

20 21 22 23 

26 27 28 29 
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REAL ESTATE 
RENTAL INVESTMENT ANALYSIS 

Using the equations below, this program 
solves for monthly rent or cash flow, 
gross return on investment, and taxable 
income. 

Cash flow %= Rent/month - Cost/month 
Investment/l2 

Gross growth return = Cash flow % + 

(P x Inflation rate) + Equity build-up 
Investment 

Depreciation/yr 
(book value) 

P - Value of land 
depreciable life 

.-../. .7 P 
=2(j 

Taxable gain = Actual cash flow 
depreciation 

Taxable income (shelter if negative) 
= Taxable gain x tax bracket 

This program is adapted from HP-65 
Users' Library program #012l6A by 
John Feemster 

Example: 

A house is for sale for $30,000 with an 
assumable 6 3/4% FHA Loan paid down to 
$23,500. Payments of principle, 
interest, taxes, and insurance are 
$239.17 per month. The place will rent 
for $275.00/month. The investor is in 
the 30% tax bracket. The inflation 
rate is 7%. Determine the cash flow %, 
gross growth return, and taxable 
income from the investment. 

Solution: 

Jae!)e.ee STet 
23'5el).l3e 

6':88. ee U:.;: 

ST02 
2J9.17 STOJ 
27'5.13e ST04 

GSBl 
GSB3 

£.61 ~:H: Cash flow (%) 

2J588. 88 fNTt 
6.7'5 fHTt 
7.88 I;SB4 

58.67 u* Return (%) 
38.88 R,"S 

199.13 *** Taxable income ($) 
GTN 
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INPUT 
KEYS 

OUTPUT 
STEP INSTRUCTIONS 

DATA/UNITS DATA/UNITS 

1 Key in the program CJCJ --

2 Store data: CJCJ I----

2a Purchase price P , $ ITi2J[O 1-- I----

2b Investment I , $ ~Qjl 2 I I---

2c Payment/month Pmt, $ [riQ][U 
--

2d Either Rent/month Rent, $ ITi2J[Q 
or Cash flow (% of Investment) Cash F, % [STQ][51 

--

3 Initialize I GSB II 1 I 
--

4 Calculate either Rent lliiJ [L] I-Rentlm9Lt 

1----
or Cash fl ow [ciJ[lJ rash flow,% 

5 Calculate gross return on investment CJCJ ---

5a Loan amount Loan, $ I ENTl] CJ 
5b Interest rate i , % lliUJCJ I--

Gross 
5c Inflation factor INF % ~BJI 4 I rphJrn o/n 

6 Ca 1 cul ate rax Shelter (if negative) C~CJ --

Taxable income L=:J[~~ 1--- I- --

6a Tax Bracket TB, % [RiO [-_:=J $ taxable/ 
1----- ------- ------'iL--~~-

- - [=~=J [~~J - ---- - -~ --

1------ -- - - ------ [=~[-~ ----- ----

I---- --1----------- ------ ------- ------ ~~----- [ ~~=J [~~==l ---

---- ------ ----------- --~ - ------ -- --- -- 1--- - ------

[~_~-:l [--I 
- -

1--- -- I--- ----- ------- - -- ---- . - ------ ----- - --- --- -- - -- -

[ --- II- I 
1-- --- ---- - ------- - - - ----- - - - - I II I 

- --- -- - - --- - - -- - -- I " I 
--- - -- - I 

" 
I 

I II I 
I II I 



32 PrograDl Listings 
81 tLPL1 initialize 48 RCL6 
e2 1 49 + 
8j 2 S8 RCL2 
84 ST.~(3 annual payments Sl 
85 EEX S2 RCLS 

86 2 S3 + 
87 STOe S4 RCL8 

88 ~T-~ SS x ***gross return 
-",,:" : - . -

M R.·· .. S S6 R/S 
1e *LPL2 calculate rent S7 RCLB 

11 RCL5 S8 

12 PCL2 S9 STaB 
13 :..:" 68 RCU bldg. value 

61 
approx. 

14 PCL:! . 
15 + 62 7 
16 1 63 x 

1? 2 64 2 depreciation, 20 

18 6S 8 year basis 
19 ST04 66 

2e R····~ *** rent/month 67 CHS 

21 tLPL:! calculate cash flow 68 RCLS 

22 PCL4 69 RCL2 

2J 1 78 x 

24 2 71 + 

25 .~{ 
72 RCL? 

Ret! 73 + 
,;:'t-

74 RCL8 27 -
7S x *** taxable $ 28 RCL2 
76 R/S 

29 
Je srG5 
31 PCLt! 
:2 :.:" 

~7 
j~, R .. ··8 *** Cash flow 
34 .f.LPL4 calculate gross 
7<: RCLe return on i nvest-.. ' .. ' 
7~ .• :t, ment 
'37 PCU 
38 }:: growth due to 
70 n06 inflation ... ,-,' 

4e r;-I ".'It. 

41 }{ approx. interest/yr 
.1" :':: ReLe 
4J 
44 rH.S 

*** "Print x" may be inserted. 45 RCL:! 
46 + 
4? STD? 

REGISTERS 
0 100 1 Purch. pricE 2 Investment 3 Ann. pmts. 4 Rent/mo. 5 Cash flow 
6 used 7Equity gain 8 Tax bracket 9 .0 .1 
.2 .3 .4 .5 16 17 

18 19 20 21 22 23 
24 25 26 27 28 29 
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BREAK-EVEN ANALYSIS 

This program solves the following eq­
uations for Break-Even point in units 
(BEPu), Break-even point in dollars 
(BEPD), Margin of Safety Ratio (M), 
and Profit or Loss: 

Computation Based on Units 

1) BEP = 
F 

u S-V 

2) M = u-BEPu 
---

u 

3) Profit or Loss = u(S-V)-F 

Computation Based on Dollars 

1) BEPD = 
F 

-R-

2) M = D-BEPD 
D 

3) Profit or Loss = DR-F 

where 
F = Total fixed costs 
V = Variable cost per unit 

S = Sales price per unit 

u = Expected sales in units 

D = Expected sales in dollars 

R = Marginal income ratio = (S-V)/S 

NOTE: The margin of safety will gen­
erally have no meaning if ex­
pected sales are less than sales 
at the break-even point. 

This program is adapted from HP-65 
Users' Library program #01275A by 
Louis Martinez. 

EXAMPLE: 

The Delux Publishing Company publishes 
a magazine with variable costs of 
$0.40 and a sales price of $0.50. The 
company has annual fixed cost of 
$1,000,000. 

Compute the following: 

1) Break-even point in (a) units and 
(b) doll ars. 

2) (a) Profit or loss and (b) Margin 
of safety ratio for expected sales 
of 12,500,000 magazines. 

3) (a) Profit or loss and (b) Margin 
of safety ratio for expected sales 
of $20,000,000. 

4) Sales volume in (a) units and (b) 
dollars needed to generate a profit 
of $5,000,000. 

SOLUTION: 

8.48 fNTt 
8.58 fHTt 

1888088.88 bSB1 
18888088.88 tU 

R/S 
5888888.80 Ut 

12588888.88 bSB2 
258888.88 tu 

R.··'S 
8.28 tU 

28888888.88 bSBJ 
3888888.88 tU 

R.····S 
8.75 tltt 

5888888.88 ST+l 
bSB4 

68888888.88 .tu 
P.··S 

38888888.88 tU 

Profit 

M 

Profit 

M 



34 User Instruetions 
STEP INSTRUCTIONS 

INPUT 
KEYS 

OUTPUT 

DATA/UNITS DATA/UNITS 

l. Key in the program DD -- f----- --

2. Enter data: L~CJ r-- c---.~-~--

2a. Variable cost per unit V I ENi£] [_ ] 
r----.---

2b. Sales price per unit S liiII~L~ .- 1-------.. -

2c. Fixed costs F DL~ - -- f-- --

3. Compute break-even point in units ~J[~IJ BEPu - ~.- -

4. Compute break-even point in dollars [ RjS I [ I --~--~ l-

S. ENTER: I II I 
-----

Sa. Expected sales in units u DD - Profit . -

Sb. Com~ute ~rofit (or loss if negative) ~iJ[=U or Loss 

Sc. ComQ.ute margin of safety ratio [RIiJD M 1-. __ ._---

6a. Expected sales in dollars D DD 
~[3 J 

Profil----
6b. Com~ute ~rofit (or loss if negative) or Loss 

f--.-----

6c ComDutp marain of safety ratio [lUi] I--~ . __ M __ .. __ .. -

7. (Optional) To compute sales volume 0[=] 1---. -- f---- -_.-

C-] [---] necessary to provide a desired profit: 
---" ----- 1---- .- - --- .. -

7a. Add the desired profit to fixed costs DES. 
[STO] [+1 ] Profit f--- .. -- --------

7b. Compute break-even point in units L~=~~ 1 [~~] BEPu I- .-~- --~---------. .- - --- .--. --~--

7c. Go to step 4 [-_=_~ 1 [ -l 
.--~------------ ----- ----- --- ---- . ---- --

I 
-- ----- I r-- -

-I 8. For a new case, go to step 2 
-- ----- _. --- ----- ------ --- - ------ ------- .. - -- . -

I 
-

I I- I I- - - -- ------ ---- ----- - ------ - - - -- - .- - -

-- -- ---- -- -- -- -- I II I 
. - - I II I 

I II I 
I II I 
I II I 
I II I 
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81 tLPLl 
82 STlJl *** M 
83 IN 
84 STfJ2 
8S XtY 
86 ST03 
87 - s-v 
8S STD4 
89 RCL2 
18 
11 STOS R 
12 tLBL4 
1? RCL1 
14 PCLS 
15 
16 STO? BEPD 
17 PCL1 
fO 
.it..: PCL4 
19 
28 STaG 
21 P ... 'S *** BEPu 
22 \1"'\" 

:,~: 

.,7 R ... ··S *** BEPD .:.. .... 

24 tLBL2 
2S STOS 
26 PCL4 
27 x 
.,0 peL! .:..~: 

29 -
38 P, .. S *** Profit or Loss 
:1 RCLS 
32 peL 6 
33 -
34 PCLS 
3'5 
36 R.·· .. S *** M 
37 tLBLJ 
38 STDS 
39 peLS 

*** "Printx" may b inserted to repl aCI 48 x "RIS". 
41 pelt 
42 -
42 P··'S *** Profit or Loss 
44 peLS 
45 peL? 
46 -
47 ReLS 

REGISTERS 
0 1 F 2 S 3 V 4 s-v 5 R 
6 BEPu 7 BEPD 8 

U or D 9 .0 .1 

.2 .3 .4 .5 16 17 

18 19 20 21 22 23 

24 25 26 27 28 29 



In the Hewlett-Packard tradition of supporting HP programmable calculators with quality software, the following 
titles have been carefully selected to offer useful solutions to many of the most often encountered problems in your 
field of interest. These ready-made programs are provided with convenient instructions that will allow flexibility of 
use and efficient operation. We hope that these Solutions books will save your valuable time. They provide you with a 
tool that will multiply the power of your HP-19C or HP-29C many times over in the months or years ahead. 

Mathematics Solutions 
Statistics Solutions 
Financial Solutions 

Electrical Engineering Solutions 
Surveying Solutions 

Games 
Navigational Solutions 

Civil Engineering Solutions 
Mechanical Engineering Solutions 

Student Engineering Solutions 
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