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NOTICE 

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. 
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by Tom Brundage and Bill Olsen, Real Estate Microcomputing Systems, Inc. 

This program will accept as input fixed costs, sales price, variable 
costs, number of units sold, and profits. Given any four of these, it 
will compute the fifth. Given fixed costs, variable costs, unit price 
and units sold, it will compute the operating leverage. 
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BREAKEVEN ANALYSIS 

Breakeven analysis is basically a technique for analyzing the relationships 
among fixed costs, variable costs, and income. Until the breakeven point is 
reached at the intersection of the total income and total cost lines, the 
producer operates at a loss. After the breakeven point, each unit produced 
and sold makes a profit. Breakeven analysis may be represented as follows: 

Profit 

$ 

Break-Even Point 

Fixed Costs 

Variable 
Costs 

The variables are: fixed costs (F), sales price per unit (P), variable costs 
per unit (V), number of units sold (U), and gross profit (GP). One can readily 
evaluate GP or U or P given the other four variables. To calculate the break­
even volume, simply let the gross profit equal zero and calculate the number 
of units sold (U). 

To calculate the breakeven volume: 

1. Key in the fixed costs. 
2. Key in the sales price. 
3. Key in the variable costs. 
4. Enter the profits as zero. 

The program will now compute the number of units, and when you review the 
data, the answer will be included as part of the items displayed. 

To calculate the gross profit at a given volume: 

1. Key in the fixed costs. 
2 . Key in the sales price. 
3. Key in the variable costs. 
4. Key in the number of uni ts sold. 
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BREAKEVEN ANALYSIS (continued) 

The sales volume may be computed by: 

1. Key in the fixed costs. 
2. Key in the sales price. 
3. Key in the variable costs. 
4. Key in the profits desired. 

To calculate the required sales price to achieve a given gross profit at a 
specified sales volume: 

1. Key in the fixed costs. 
2. Key in gross profi ts des ired. 
3. Key in the specified sales volume. 
4. Key in the variable costs. 

The program will compute the sales price required to achieve the specified 
gross profits at the chosen sales volume. 
Operating Leverage 

The degree of operating leverage (OL) at a point is defined as the ratio of the 
percentage change in net operating income to the percentage change in units 
sold. The greatest degree of operating leverage is found near the breakeven 
point where a small change in sales may produce a very large increase in profits. 
Likewise, firms with a small degree of operating leverage are operating farther 
from the breakeven point, and they are relatively insensitive to changes in 
sales volume. 

The necessary inputs to calculate the degree of operating leverage are fixed 
costs (F), sales price per unit (P), variable costs per unit (V), and number 
of units (U). 

The program uses the breakeven routine to enter the data, and to compute the 
variables needed for the operating leverage. 
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Jon Hirsh has a new gadget that he is interested in selling. 
He wants to know the number of units he needs to sell to 
break even (profits = zero) with the following facts known: 

fixed costs $20,000.00 
sales price 15.00 

variable costs 9.81 
profits 0.00 

Given this information, what is his leverage at 4000 units? 

(Answer: 3854 units) (Answer: leverage = 27.32) 

I SOLUTION I 

INSTRUCTIONS DISPLAY 

Run program $$ BREAKEVEN ANALYSIS $$ 

Select Breakeven analysis 

function PRESS Breakeven OR Leverage 

Enter fixed costs figure Fixed Costs = 

Enter sales price figure Sales Price = 

Enter variable costs Variable Costs = 

Skip number of units for now Number of Units = 

Enter breakeven profits Profits = 

View answers: 

Fixed costs: Fixed Costs 20000.00 

Sales price: Sales Price 15.00 

Variable costs: Variable Costs 9.81 

Number of units: Number of Un its 3853.56 

Profits: Profits 0 

Rerun for leverage computation Run again, View again, or End? 

3 

INPUT 

B [RTN] 

20000 [RTN] 

15 [RTN] 

9.81 [RTN] 

[RTN] 

o [RTN] 

[RTN] 

[RTN] 

[RTN] 

fRTN] 

fRTN] 

R [RTN] 
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I SOLUTION I 

STEP INSTRUCTIONS DISPLAY INPUT 

9 Perform leverage analysis PRESS Breakeven OR Leverage L [RTN] 

10 Enter the 4000 units sold Number of Units sold 4000 [RTN] 

11 View the parameters and the 

answers next: 

Fixed costs: Fixed Costs 20000.00 [RTN] 

Sales price: Sales Price 15.00 [RTN] 

Variable costs: Variable Costs 9.81 [RTN] 

Number of units: Number of Units 4000.00 [RTN1 

Profits Profits 0.00 [RTN] 

Leverage: Leveraqe 27.32 iRTNl 

12 End the program Run again, View again, or End? E [RTN] 

~i 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program $$ BREAKEVEN ANALYSIS $$ 

la Select Breakeven or Leverage PRESS Breakeven OR Leverage B or L [RTN] 

(B = Breakeven selected) 

2 These five prompts wi 11 Fixed Costs = V(1) [RTN] 

loop through until four Sales Price = V(2) [RTN] 

are answered with a value. Variable Costs = V(3) [RTN] 

[RTN] skips to next prompt. Number of Units = V(4) [RTN] 

Profits = V(5) [RTN] 

3 After four entries, the Fixed Costs V(l) [Rm] 

• answers are displayed. Sales Price V(2) [RTN]/[BACK] 

[RTN] steps to the next answer, Variable Costs V(3) [RTN]/[BACK] 

[BACK] steps back to the prior Number of Un its V(4) [RTN]/[BACK] 

answer. Profits V(5) [RTN]/[BACK] 
R, V, or E 

4 Program options: Run again, View again, or End? [RTN] 

If I VI then 3. If 'R' then la. 

If I E I then 8. 

(L = Leverage selected) 

5 Enter number of units sold Number of units sold V(4) [RTN] 

6 The answers are displayed Fixed Costs V(l) [RTN] 

[RTN] steps to next answer, Sales Price V(2) [RTN]/[BACK] 

[BACK] steps back to prior Variable Costs V(3) [RTN]/[BACK] 

answer. Number of Units V(4) [RTN]/[BACK] 

Profits V(5) [RTN]/[BACK] 

Leverage V(6} iRTN]/[BACK] 
7 Goto step 4 
8 End of DrOqram 
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e:=:==============--I V~A~R~I~A~B~L~E~N~A~M~E~S~I===============i~ 

NAME DESCRIPTION NAME DESCRIPTION 

V(1) Fixed costs C Input counter (0::;C::;4) 

V(2) Sales price N Formul a poi nter 

V(3) Variable costs X Loop index 

V(4) Number of units sold A$ Output labels 

V(5) Profits K$ Single key response 

V(6) Leverage Q$ User interaction 

X$ User interaction 

Note: When viewing either breakeven analysis of leverage answers, [RTN] 
goes to next answer, [BACK] steps to prior answer. 

Reference: Breakeven Analysis, HP-12C Solutions Handbook, p. 54. 
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1.0 
~.~ 0 
30 
40 
SO 
60 
70 
DO 
'iO 

j. 0 0 
U.O 
1.20 
j.30 
140 
j. SO 
160 
170 
180 
1<7'0 
~~O 0 
~?1. 0 
;~~~ 0 
;:~~H) 

240 
~:~~") 0 
~?'60 

270 
2DO 
;.?90 
300 
31.0 
:~20 

3::',0 
340 
3~:;O 

360 
T?O 
380 

390 
400 
410 
4;~:0 

4::;0 

440 
4~; 0 
460 
4'70 
.<~BO 

4<1'0 

IPROGRAM LISTINGI 
Breakeven analysis 
COMputes units sold, 
variable costs)fixed costs) 
selling price, Dr profits 
given the other four. 

Given fixed costs, 
sales price) variable 
costs) and the nUMber of 
units sold, it will 
cOMpute the operating 
lever·agE? . 

Revision 11./01/82 

DEUW ~~ 

DISP" •• Breakeven analysis .," 
DIM A$[96] 
IMAGL 16a,2x,7d.dd 
HiAGE '7d 
FOR X=1 10 6 @ V(X)=O e NEXl X 

! Single) uppercase key in 

DEI~· FNI($ 
K<~:::KE.Y~r, (!~ IF K'4;::::" 11 THEN 2::i0 
F N I( $ = U P r~ C ~I; ( I( • ) 
END VEF 
! 
! ProMpt and label strings 
{~~I;[j.,16]::::"Fix€.~d Cost!:, II 
t-1':J;[j.7,3;:.~]:::IISalE'!!:; Pr'ice II 
A·$[:~:3,4~3]=Il'v'ar·iClble C()st~. 11 

A$[4'l,b4J=IINuMi:ler- of Units II 
('~~I; [6~:;, BO]::: IIPr ofi ts; II 
A!~ [ B i ,96) ::" Ill.. f:·) v (~),' a g (7~ II 
I 

! Breakeven or Leverage 
1) I SF' II P R L fi f:l II > um • ( 1 <i 4 ) > II rea k E' ~J enD 
R ">CHI~$(;.~04).i"ev(·:)rage ".> 
INPUT 1111 ;K~; 

IF UPRC~t>(K')::::IIB" THEN 630 
IF UPI:<C~I;(Kt):II:IILII THEN 380 
! ~all into leverage routine 
INPUT "Nu/'\\:)er' of un:i.tS', solei II X$ @ 

IF X~I>=" II THEN 430 
H· X~~:::IIC111 lHLN 1.:i.?O 
ON ERROR GOTO 470 
V(4)=VAL(X$) ffi OFF ERROR @ GOTO 480 
DISP "Dop~, ... ".; @ GDTO 430 
IF V(4)*(V(2)-V(3»tV(1) THEN 510 
DISr·' "Lf:)'Jer·a<J~:~ i!:; :i.nfinitE: at II ;V(4 
) 

-Returns single uppercasE 
c h ,:\ 7' a c: t (7~r' 

-Initialize proMpts 

-Select prograM option 

-Leverage routine 

-If USEr enters 'Q' then quit 

-Test for infinite leverage 

';:i 0 () C;()l [) 1. 1. t (I 

7 
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PROGRAM LISTING 
S10 V(6)=V(4)*(V(2)-V(3»/(V(4)*(V(2)-V 

( :5) ) _I..) ( 1. ) ) 

520 ! display leverage results 
530 FOR X=1 TO 6 
51.10 DISF' Um:NG 190 ; A~;[X*i6·-i5,X*16Hx" 

:::: ".>IJ()() 

':is 0 G;I$:::FNI< ~I; 
S60 IF NUM(QS)18 AND NUM(Qt)t13 THEN S5 

o 
570 l~ NUMCQS)18 THEN 590 
sao X=X-2 @ IF X<O THEN X=O 

~:;90 NEX r x 
600 Gmo 1110 
6iO ! Data entry loop 
620 ! Set C and clear variables 
630 C=4 @ FOR X=1 TO 5 ~ V(X)=O @ NEX1 

X 
640 ! IhS".p 
6S0 FOR X=1 TO 5 
660 DISP AS[X*i6-15,X*161j" = "; 
670 IF VeX) THEN DISP USING 200 j vex) 

680 INPUT 1111; X$ @ IF X~I;::::1I11 THEN '740 
67'0 H x~;:="r~" THEN 1i'70 
700 ON LRROR GOTO 720 
710 V(X)=VAL(X$) @ C=C-1 @ OFF ERROR @ 

Goro '730 
7Z~0 DISP "00pS .... "; @ GOTO 660 
730 I~ NOT C THEN X=5 
740 NEXT X 
750 IF C THEN 640 
760 ! COMpute answers 
'7'70 GOSUB 870 
780 ! display the results 
'7~,'O G()~)UB j.O::sO 
800 ! 
nU) ! Loop back fo~' M(H'f,·: inputs 
B;.:~O GOlD 61.0 
B:~,O 

840 Subroutines follow 

860 Find proper forMula 
870 N=O @ FOR X=i TO S 
880 IF V(X)=O THEN N=X @ GOTO 900 
0')0 ND(r )( 
900 ON N eOSUB 930,950,970,990,1010 
'il0 RE nWN 
(?~? () 
930 V(1)=V(4)*(V(2)-V(3»-V(S) @ RE1URN 
940 I 

950 V(2)=V(3)+(V(5)+V(1»/V(4) P RETURN 
960 I 

970 V(3)=V(2)-(V(S)+V(1»/V(4) @ RETURN 

-COMpute leverage 

-Show label and quantity 

-Wait for 'F:TN' or· 'B(")CK' kF::YS 

-DecreMent counters for 'BACK' 
b?y 

-Proceed to options Menu 

-Show next label for input 
-Show previous data that has 

b \::~en ~:::n t f:~r' ed 

r 
, 

I 
I 
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980 
7't;/O 

iOOO 
1.010 
i020 
uno 
1040 
1. 0 ~~ 0 

j.060 
1. 0'70 

10 f.;() 
j.090 
j. 100 
j.1 i 0 
U.20 
11.30 
U.40 

j. i ':; () 
1.1.60 

IPROGRAM LISTINGI 

V(4)=V(5)+V(1)/(V(2)-V(3» @ RETURN 

V(S)=V(4)*(V(2)-V(3»-V(1) @ RE1URN 

! disp 7'esulH; 
FOR X=1 TO S 
DISI:' U~:;ING 190 

=: ">V(X) 
Q$=FNI< :~ 
IF NUMCQS)t8 AND NUM(QS)113 lHEN 10 
60 
IF NUM(Q$)i8 THEN i100 
X=X-2 @ IF X(O THEN X=O 
NEXT X 
GOSUB U.40 
IF WI;="V" THEN 1040 
IF GI~I,:::"R" lHEN 300 EL.m:: j.1,?0 
DISP CI·H<1;(~?10) > "un aqa:i.n, II jCI-I~~1;(2j. 

4 ) ) " :i. e wag a in) 0 7' ") C ~·m :~ ( 1. 9'7) :. 
INPl.n lind ", "I;': ".; (~:I~ (t! Q1,=UPRC,I, (Q';J;) 

IF (~,t>=IV" Ol~ Q:\;:::III<" on (,1:1,::::11[11 THEN 
I<ETUI<N 

i1.70 DELAY 1 8 DISP @ STOP 

9 
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SECURITIES EARNINGS 

Given the expected growth rate, current price per share, earnings per share, 
initial growth rate, years of declining growth rate, the discount rate, 
current payment and final PIE ratio, compute the number of years of 
constant growth to justify the current price of the stock. 

If an HP-IL printer is attached to the system, and defined by a "printer is" 
command, this program will print the results. 

~, 
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SAMPLE PROBLEM 

Given a stock with a share price of $66 and a growth rate of 4%, 
comp~te the number of years to justify the current price. The 
earnlngs per share are 2.87; the initial growth rate is 10%. The 
discount rate is 12%, the current payment ratio is 48%, the num­
ber of years of declining growth are 6 and the final PIE ratio 
should be 12. 

I SOLUTION I 

INSTRUCTIONS DISPLAY 

Run program 

Sign-on message $ Securities Earnings $ 

INPUT 

Enter data Growth rate (decimal)? 0.04 [RTN] 

Current share price? 66 [RTN] 

Earnings per share? 2.87 [RTN] 

Initial growth rate in EPS? 0.10 [RTN] 

Years of declining growth? 6 [RTN] 

Discount rate (decimal)? 0.12 [RTN] 

Current payout ratio (dec ima 1 )? 0.48 [RTN] 

Change computed PIE ratio Your PE ratio is 7.5 [ RTN] 

If this is not satisfactory [RTN] 

Enter the new PE ratio. [RTN] 

Otherwise, enter zero? 12 [RTN] 

Perform computations »> Calculating «< 

Display resu lts Current share price 66 [RTN] 

Earnings per share 2.87 [RTN] 

Initial growth rate (EPS) .1 [RTN] 

Final growth rate (EPS) .04 [RTN] 

Yrs of declining growth 6 [RTN] 

11 
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I SOLUTION I 

STEP INSTRUCTIONS DISPLAY INPUT 

Discount rate .12 [RTNl 

Current payout ratio .48 [RTN] 

Final PE ratio 12 [RTN] 

Price 66 assumes 41 years 'rRTNl 

Present value 59.18 IrRTNl 

Intrinsic value for Nl=40 is IrRTNl 

58.75 

Price in 46 years 2337.91 [RTN] 

6 End program Run again, View again, or End? E [RTN] 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program 

la Sign-on message $ Securities Earnings $ 

2 Enter data Growth rate (decimal)? n [RTN] 

Current share price P2 iRTNl 

Earnings per share? E [RTN] 

Initial growth rate in EPS? G3 [RTN] 

Years of declining growth? N2 [RTN] 

Discount rate (decimal)? K [RTN] 

Current payout ratio (decimal )? PO [RTN] 

" 
3 User has option to change the Your PE rat i 0 is 13 [RTN] 

computed PE ratio If this is not satisfactory, [RTN] 

Enter the new PE ratio, [RTN] 

Otherwi se enter zero? 13 [RTN] 

4 Perform computations «< Calculating »> 

5 Display results Current share Qrice P2 [RTN]/[BACK] 

[RTN] advances to next display Earninqs per share E [RTN]/[BACK] 

[BACK] displays prior entry Initial growth rate (EPS) G3 [RTN]/[BACK] 

[TAB] ends program Final growth rate (EPS) [RTN]/[BACK] 

If an HP-IL printer is attached Yrs of decl inin~~rowth N2 [RTN]/[BACK] 

and if the user defined the Discount rate K [RTN]/[BACK] 

printer by "printer is" then Current payout ratio PO iRTNl/rBACKl 

this wi 11 be printed out one Final PE ratio 13 [RTN]/[BACK] 

• 1 i ne at a time Price P2 assumes Nl years [RTN]/[BACK] 

Present value S [RTN]/[BACK] 

Intrinsic value for Nl=Nl is X [RTN]/[BACK] 
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[USER INSTRUCTIONS! 

STEP INSTRUCTIONS DISPLAY INPUT 

Price in X years X [RTN]/[BACK] 
R, V, or E 

Program options Run again, View again, or End? [RTN] 

If I R I is pressed, goto 2 

If I VI is pressed, goto 5 

If I E I is pressed stop 

• 
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VARIABLE NAMES 

NAME DESCRIPTION NAME DESCRIPTION 

D(*) Dividends P(*) Holding values 

E (*) Earnings per share P Share price 

F2 Average growth rate PO Payout ratio 

F3 
Weight in present 
value routine PI Temporary value 

GI Growth rate in EPS P2 Share price 

G2 Temporary growth rate P9 Payout ratio 
Annua 1 change in 

G3 Initial growth rate QO payout ratio 

I Index value S Present value 

13 PIE ratio SO Intrinsic value 
Parameter in • K Discount rate X9 roundina function 

Sum of constant & Parameter in 
N declininq qrowth vrs Y9 roundina function 

Indicates subscrlpt 
Nl Years of constant growth (*) variable 

N2 Years of declining growth Q$ Keyboard response 
Alpha value input convert-

X$ ed to numeric value 
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,============~IP~R~O~G~R~A~M~L~IS~T~I~N~G~I~==========!I_ 
~ 

10 ~ind the nUMber of years 
20 of constant growth in the 
30 earning per share (EPS) to 
40 justify the current share 
~:; 0 P f' ice . 
60 
70 
80 revision 11/01/82 
90 I 

100 DEL.AY 2 E? l>ISP II $ Securities E 
arn:i.ng~; $" .. 

13.0 DIM l)(60»E(60»P(B) 
120 P9=.6 @ G3=.04 

L50 
:\.4 0 
150 

Round X9 to P9 deciMal digits 

160 DEF FNR(X9,Y9) = IN1(X9*10 A Y9+5/10 A 

yet) 1 i 0 A Y9 
170 ! 
:\.80 INPUT "Gr'ol-nh r.:JtE)?".i X·~; E' DN EI~ROH 

GOlD ;:.~O 0 
190 G3=VAL(X$) @ OFF ERROR @ G010 210 
200 GOSUE 1170 @ GOlD 180 

2H P(4)::::G3 
~:.~;? 0 IN P lJ""j " C tH' 7' 0) n-t ~,; haT' (.? P T' :i. c e '? ") X !~ ~~ 

DN ERROR GOrO 240 
230 P=VAL(X$) @ OFF ERROR e GOlO 250 
240 GOSUE 1170 @ GOlD 220 
;.:.~S 0 P ( :\. ) :,"p 
? 6 0 I N f.' U T " E a " n i n q !,; P ~? r' s hal" ~?? ".i X !~ ~I 0 

N ERIHm eClTO ;?80 
270 E(1)=VAL(X$) @ OFF ERROR @ G010 290 
280 eOSUB 1170 @ G010 260 
;.:.~(?O P (~?) "::E (1) 

300 INPUl "Initial growth rate in EPS'?" 
.i X$ @ ON ERROR G010 320 

310 G1=VAL(X$) @ OFF ERROR @ G010 330 
320 GOSUB 1170 e G010 300 
~no P(3)::::C:1. 
34!) INPUl "Y~:)':lr's of d~:·!c:l:i.ninq qi"ol-Jth,?".i 

X$ @ ON ERROR COTO 360 
3S0 N2=VALCX$) @ OFF ERROR @ GOlD 370 
360 eOSUB i17!) @ GOlD 340 
3'/0 P('~:;):::N;:~ 

380 INPUT "Discount rate (deCiMal)?",; X 
$ @ ON ERROR COlO 400 

390 K=VALeX$) ~ OFf ERROR @ GOlD 410 
400 GDSUE 1170 @ GOlD 380 
410 P(6)::::i( 

':;.:,'0 INPUT "Cur'l'ent pa~}out r'<:ltio?",; X$ @ 
ON ERROR GOrO 440 

430 PO=VAL(X$) @ OFF ERROR 8 COlO 450 

-Initialize delay and display 
~:;i g n .... 0 n ME! ·::;~;Cl g e 

-Initialize default values for 
payout ratio, growth rate 

-FNR rounds X9 to P9 places 

-Input for qrowth 
f.~rr' or' tr· ap 

-On error display 
anel a!:;k aqa:i.n 

'I 
.1 
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IPROGRAM LISTINGI 

440 
4~:iO 
460 
4 '70 
4DO 

4(;'0 

SOO 

5j.O 

5;:::0 
~;::S 0 
~:)40 

~:) ~:i 0 
':;60 

~i'70 

';:")[: 0 
:i90 

600 
b10 

6;~O 

630 
640 

650 

GOSUB 1170 @ GOTO 420 
P(7)::::PO 
~(1)=E(1)*(1+G1) 

D ( 1 ) "::P 0 :1<[ ( 1 ) 
DHW "Your PE ratio is .. ;P9/(1(--G:3) 
ffi GOSUB 1220 @ IF NUM(Q$)=8 THEN 48 
o 
DISP "If this i~:; not sat:i.sfactor'y," 

@ GOSUB 1220 ffi IF NUM(QS)=8 THEN G 
OTO 4S0 
DISF' "I-:~nt~:~r' thE! nE~"'1 PE rat:i.o." ffi GO 
SUB 1220 @ IF NUM(Q$)=S THEN GOTO 4 
90 
INPUl "OttH':)rw:i.s~:·!, en ter H?T' o?"; X$ 
@ ON ERROR GOTO 5:30 
13=VAL(XS) e OFF ERROR @ GOTO 540 
GOSUS 1170 @ GOTO 510 
IF 1310 lHEN P(8)=13 ELSE PCS)=P9/( 
K _·G:3) 
l~ K)G3 THEN 580 
DIS? "Discount Must be ) "~G3 @ GOS 
UB 1220 @ IF NUM(Q$)=8 THEN GOTO 56 
o 
GOTO 1;.:.~DO 

SO=E(1)*P9/(K-G3) 
DISf'" »»» Calc:uli:lt:i.nq «««" 
~:):::: () 

FOR Nj.:::: 1 ·10 40 

S[p::G 

QO::::P9·-P 0 
N::::N 1. +N:.: 

IF N( =':; THEN 670 

660 QO=(P9-PO)/(N-S) 
6'?0 P1::::PO 
680 IF Ni=1 THEN 750 
690 FOR 1=2 TO Ni 

700 E(I)=E(I-1)*(1+G1) 
710 D(I)=E(I)*P1 
720 IF I(S THEN 740 
'730 P1::::pj.+QO 
740 NEXT I 
'/~:iO G;.~:;:;G1 

160 F2=(G1-G3)/(N2+1) 
770 FOR I=N1+1 TO N 
7B 0 G2::::G;~-·F::'~ 

'?90 E(I)=E(I-1)*(1+G2) 
800 DCI)=E(I)*P1 
810 IF 1(5 THEN 830 

~Display cOMputed PIE ratio, 
wait for kE!yboard 

-Use new value for cOMputing 
new PIE ratio if valid. 

-If discount ( growth rate, 
qui t . 

-COMpute the intrinsic value 
-Indicate that calculation is 

in pi"oqrf.·)·";·,,; 

-Begin cOMputations for each 
year of constant growth 

-N is the total nUMber of 
involv(':~d 

-If total nUMber of years 
skip payout ratio 

I C 
, •• J > 

-COMputE! dividends and earninqs 
per share for each YE!ar 

-Setup teMporary growth rate in 
EPS 

17 
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020 P1::::P1+QO 
B30 NEXT I 
840 DCN)=P9*E(N) 

850 P2=DCN)/(K-G3) 
860 IF 13=0 THEN 880 
D'iO P2=:L3*[(N) 
880 P2=P2/(1+K)AN 

890 S=O 
900 F3""1 
910 FOR 1=1 TO N 
9;':;: 0 F3=F:3/ C 1, +K ) 
930 S=S+l)(l)*F3 
940 NEXT I 
9';;0 S=::S+P2 
960 IF P(S THEN 980 
<?'70 NEXT Nj, 
~'8() PRINT "Cui~r'ent ~:;haT'f:! pr'ic:e II ,FNI«P( 

1),2) @ GOSUB 1220 @ IF NUMCQ$)=8 T 
HEN ()iBO 

(j'r;o PI~:r.NT "EiH'nirl(J~:; p(~r' shar'(~ II ,iFNR (P (;? 

),2) @ GOSUB 1220 @ IF NUMCQ$)=8 TH 
EN GOTD <;'80 

1000 PF!INT "In:i,tial growth r'i:lte (EP~;» ", 
FNR(P(3),1) @ COSUB 1220 @ IF NUMCQ 
$) ::::8 THEN COTD 990 

1010 prUNT "Final qr'owth raH:! (EPE;) II ,FN 
R(P(4),2) @ GOSUB 1220 @ IF NUM(Q$) 
=8 THEN COTD 1000 

iO;.?O PF~:r.N'l "Yr'!!; of df,!cl:i,n:i,nq <;.IT'ot.,I'th ",FN 
R(P(S),1) @ CaSUB 12208 IF NUMCQ$) 
=8 THEN GOTO 1010 

:1,030 PRINT "D:i,~;c:ount ri:lt~? ")FNF~(PC6»::!.) 

@ GOSUB 1220 @ IF NUM(q$)~8 THEN 10 

10,t.}O PI;~INT "C\JT'f'ent Pi:l',lo\Jt T'Cltio ",;FNI~(P 

(7),2) @ GDSUB 1220 @ IF NUMCQ$)=8 
THEN COlD :l,030 

10':::,0 PF~INT "Final P/E r'i:ltio II ,;FNr~ (P (8) );,~ 
) @ GOSUB 1220 @ IF NUM(Q$)=8 THEN 
COTD j,01}O 

lObO PF~lNT "Pricf:! II )FNI~CP >2»" a~::,(::,l)r"I('?!~:; II 

) N 1)" ~,I €~a T'~;" (~, COSUB 1;~;;,~ 0 (f:' IF Nmi ( 
(~'$ ) "" B THE N j, 0 ':i () 

1070 PRINl "Present value ")FNRCS,2) @ G 
OSUB 1220 @ IF NUM(QI)=8 THEN 1060 

tOE::O PRIN"I "In'tr'in~:;:i,c: ValUE) f()i~ N:l.::::" ) Nj,-" 
j, ,;" :i, ~:; " (i~ COb l.J B t ;;~ ;,:~ 0 (~ I r N U M ( [I ':\', ) :::: 

B '1HEN CDlD 1.0'70 
10~O PRINl FNR(SO>2) @ GOSUB 1220 @ IF N 

UMCQ$)=8 THEN GOrO 10DO 
l.j,O() PI~INT "Pr':i,cf:) :i,n "jN)"y(;-!ar's :i,!:; ")FNR 

CP2*(1+K)AN I 2) @ COSUB 1220 

-COMpute dividends for final 
year' of i:'ln,:)lyr,;:i.s 

-COMpute share price in final 
Yf:)ar 

-End of cOMputation loop 

-, D i ~:;p :I. a y T' f:) ~:; lJ 1 t ~::, 



IPROGRAM LISTINGI 

1110 IF NUM(Qt)=8 THEN 1080 
11.~~O GO-'O 1:.?BO 
U30 
11.40 Prepend error Message to 
1150 input proMpt 

11.60 I 

1.1'/0 DISP "00p~:; ... ") 
:1.180 I~E rURN 
1.1.90 
1200 ! Monitor the keyboard 

:1.220 Qt=KEY$ @ IF NUMCQ$).8 AND NUM(Q$). 
:1.3 AND NUM(Q$)f142 THEN 1220 

1230 Q$=UPRC$(Q$) 
1240 HETURN 
i'!.SO 
1260 ! Options Menu 
L.:~7 0 I 

:t;:?DO J)If:>P CHr-<~I;(210»"L1n aqain.>")CHR~I;(:~:\'4 

»"if.·~w CJ<;)a:i.n> or' ">CHI~~;(:\.9,?» E~ INP 
U", lind ")(~$ 

. :1.290 Q$=UPRC$(Q$) 
" 1 :30 0 IF Q $:Jl: II [" AND (~$ :8: II R 11 A i'-l:O Q ~I; :ll: "\,.) II HI E. 

N GOTO 1:.:::80 
1310 IF GI~I;:::1I1~" THEN i80 
t3:.?O IF (~~I;:::"V" THEN ':?BO 
1330 DELAY :\. @ DISP @ STOP 

-: l;J h 0.' n :i. n put f.~ r T' 0 T' () C c: U T' ~:;.> S h 0 \.J 

error and ask again 

-Error Message for input 

-Monitor the keyboard 

-Acc:ept onl~J 'r'~TN'.> 'BtICl< lOT' 
I TAD' h:.!y~:; 

-Display options Menu 

19 
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NOTES 

This program accepts the face value of a note, its discount rate (as a 
percentage) and the days to maturity of the note and computes the discount 
amount and the net cost of the note. 

The formula for the discount amount is: 

Where: F = Face value of note 
I = Discount rate 
N = Days to maturity (360 day calendar) 

The net cost of the note is equal to face value less discount amount. 



STEP 

1 

2 

3 

4 

• 

ISAMPLE PROBLEMI 

Bob Johnson is purchasing a $150,000 note that will mature in 126 
days. If the discount rate is 14.5%, what is the discount amount, 
and what is the net cost of the note? 

Answer: $7,612.5 and $142,387.5 

I SOLUTION I 

INSTRUCTIONS DISPLAY INPUT 

Run the program 

Sign-on message $ Notes $ 
Enter the face 150000 
value of the note Face (future) value? [RTN] 

Enter the discount rate Discount rate (%)? 14.5 [RTN] 

Enter the days to maturity Days to maturity? 126 [RTN] 

View the results Face (future) value $150000 [RTN] 

Discount rate 14.5% rRTNl 

126 days to maturity rRTNl 

Discount amount is $7612.5 rRTNl 

Net cost is $142387.5 rRTNl 

Options menu - end 2rogram Run again, View again, or End? E [RTN] 

21 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run the program 

Sign-on message $ Notes $ 

2 Enter face value of note Face (future) value? F [RTN] 

Enter the discount rate Discount rate (%)? I [RTN] 

Enter the days to maturity Day to maturity? N [RTN] 

3 View the results: Face (future) value F [RTN] 

[RTN] advances to meet item Discount rate I (%) [RTN]/[BACK] 

[BACK] shows the prior item N days to maturity [RTN]/[BACK] 

[TAB] terminates the proCjram Discount amount is D [RTN] / [BACK] 

Net cost is F-D [RTN]/[BACK] 

4 Program options Run again, View again, or End? 
R,V, or E 

[RTN] -

If I R I is pressed, goto 2 

If I V' is pressed, goto 3 _., 

If I E I is pressed, end program 



I~ I VARIABLE NAMESI 

NAME DESCRIPTION NAME DESCRIPTION 

D The discount amount X Number to be rounded 

F Face value of the note K$ Keyboard input 

I Discount rate Q$ Value of the key 

N Days to maturity K$ Input value 
Precision of 

P rounding function 

INOTES AND REFERENCESI 

Note: The program uses a 360 day calendar. 

Reference: Poole, Lon and Mary Borchers, SOME COMMON BASIC PROGRAMS, 
2nd ed., (Osborne-McGraw-Hill, 1977), p. 27-28. 

used 

23 
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10 f~ot(-?s: 

20 calculates the cost of 
30 a note, given face 
40 (future) value, the discount 
SO rate, and the nUMber of 
60 days to Maturity. 
70 
80 revision 11/01/82 
90 

100 DELAY 2 @ DISP " $ Notes S" 
110 round X to P deciMal digits 

120 
13() DEF FNR(X,P) 
140 FNR=INT(X*10 A P+S/iO A P)/10 A P 
i';O END DEF 
160 
170 ! single upper-case key in 

iOO 
:\.?O DEF FNK~; 

200 I<~~="KEY$ @ IF l<~;="" THEN 200 
210 FNK$=UPRCSeKS) 
;:220 END DEF 
230 ! begin data input 
;:240 ! 
~?~:)O INPUT "FaCE! (futur'e) vallH??"; X$ ~ 

ON ERROR GOTO 270 
260 F=VALeXS) ~ OF~ ERROR @ IF F(=O lHE 

N Z~'70 ELSE ;:200 
270 DISP "Oops ... "; e ceno 250 

;.?BO INPUT "Discount ratE- (;;,)?"; X$ (f' ON 
EI~FWI~ GOlO 300 

290 I=VALeX$) ~ OF~ ERROR ~ IF 1(=0 THE 
N 30 [) El.SE 3U) 

300 DHlP "Oops ... "; ~i GOTO 2no 
:f,:1.0 Hn'UT "Days to I',atln·ity?"; X~1; ~~ ON 

EI~RCl:~ GOTD ::;30 
320 N=VAL(X$) @ OF~ ERROR ~ IF N(=() THE 

N 3~~() EI...~)E 3'70 
3 ?, 0 1) I B P " () 0 P ~:;. . . ".; EGO T 0 ~5:1. 0 
340 I 

350 ! COMpute results 
360 I 

370 D=F*1/10()*N/360 
~5B 0 
3("/0 ! (Jutput ValUE!!:; 
400 I 

lHO DISP "Fac(~! (futur·E!) valu(·;:- $" iF E! GD 
SUB 500 @ IF NUM(Q$)=8 THEN 4:1.0 

4?O DH;P "Discount f'aH::" ;1; ";~" (~! GCl!:jUB 
SOO 8 IF NUM(Q$)=8 THEN 4:1.0 

430 DU;P Nj"d,:IVs to Mi:ltur·ity" (,;, CDfi\.nJ S 
00 (il lY NUM (Q~I;) :::U THEN 4;~~ 0 

-Display sign-on Message 
-This function rounds X to P 
diqits 

-Returns single uppercase 
ch':lr'actf:~r 

-Display proMpt, set error trap 

-Convert alpha input to 
nUMeric> test data validity 

-Prepend error Message to input 
proMpt and ask again 

-COMpute the discount aMount 

····Di~:;play thf:! fac:~:~ vi:ill!~:~, (,.)a:i.t " 
for kE)yboar··d 

-Display next line of output, 
t'~ () n :i. t () T' k P ~' I:i () a r' d 
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IPROGRAM LISTINGI 

440 DISP "Di!:;coul1t aMount i!:; $",Fi'lRCD,i 
) @ enSUB SOD @ IF NUM(Q$)=8 THEN 4 
30 

4~;0 DHH' "N~?t CO!;t is 1;"jFi'lr":(F-'D,i) @ G 
aSUB sao @ If NUM(Q$)=8 THEN 440 

460 Gmt) ~;60 

4'70 I 

480 ! Mon:i.tor the k(·:~yboi:lrd 
490 ! 
son Q$=~NK$ @ IF NUMCQ$)li3 AND NUMCQI) 

18 AND NUM(q$)li42 THEN SOD 
510 IF NUMCQ$);i42 THEN biO 
'::;;::'0 RETURN 
530 
'::;40 ! Pr'f.!!5E'nt opt:i.on!:; ""I~:~nu 
550 ! 
5bO DISP CHI~I(;?iO); "un i:lq.:l:i.n)" )CH~?$(2i4 

»"i(-;~w <:l9ain, Or' ".;CHi~!I;(j,'J'l),; &'! INP 
l.rI "n d ? " .; r~$ 

I;:':: '7 () Q 'I; :::: UP F: C !\; ( (~!I; ) 
~:)B 0 I F C.q;~i:" R 1\ AND (~'~;:I~ 1\ E 1\ AND (~!!;~!: 1\ IJ" 1 HE 

N ~:;60 

'::i (ji 0 ], r' Q1;:::" R II lHL.i'i 1, 0 () 
600 IF q'I;::::"V II THEN A 1, () 
6tO DELAY j, P DlbP (;.:. ~;lTOP 

-Accept only 'f<TN') 'BP,CK' (H' 
'TAD' I«,,~ys 

-Quit if 'TAB' was pressed 

-Display options Menu 

-(.ieeep t on:l.~' th(~! 'r~') '\)', or' 
'[' I<f:~YS 

25 
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I:::::======~I~P~R~O~G~R~A~M~D~E~S~C~R~IP~T~IO~N~I ====~l 

BOND PRICE AND YIELD 

The program uses a 360 day calendar and given the redemption date, settlement 
date, annual coupon rate, redemption value, annual yield or bond price, will 
compute either the bond price or annual yield for semi-annual coupon bonds. 

The program computes the number of coupon periods between the settlement and 
redemption dates, and uses this in computing the bond price. 

If an HP-IL printer is attached and defined by "printer is", this program 
will print the results. 



STEP 

1 

2 

3 

4 

4a 

5 

• 

Mark is interested in purchasing a bond that yields 6.23%. 
The bond has a coupon of 5%. If the settlement date is 
7,7, 1983 and the redemption date is 6,30, 1985, what is 
the price of the bond? 

Jane is buying a 3.22% bond for $89.43. The settlement 
date is 3,23, 1982 and the maturity date is 5,25, 1988. 
What is the bond's yield? 

I SOLUTION I 

INSTRUCTIONS DISPLAY 

Run proqram $ Bond Price and Yield $ 

Enter settlement date: Settlement date (mm,dd,yyyy)? 

Enter redemption date: Redemption date (mm~dd ,y'LY'Ll? 

Enter annual coupon rate: Annua 1 coupon rate ill? 

Redemption value=100, so skip Redemption value? 

Enter annual yield (%) : Annual yield (%)? 

Display answers: Number of coupon periods 3.96 

Annual coupon rate (%) 5 

Redemption value 100 

Annual yield 6.23 

Bond price 97.74 

Program options: ~un again, 1iew again, or End? -

Sign-on message $ Bond Price and Yield $ 

Second problem: Settlement date (mm,dd,yyyy)? 

Redemption date (mm,dd,yyyy)? 

Annual coupon rate (%)? 

Redemption value? 

Annual yield (%)? 

27 

INPUT 

7,7,1983 
I [RTN] 
6,30,1985 
lRTNl 

5 [RTN] 

lIRTNJ 

6.23 [RTN] 

[RTN] 

[RTN] 

[RTN] 

[RTN] 

[RTNl 

R [RTN] 

3,2~j1982 
[RTN 
5,25,1988 
[RTN] 

3.22 rRTNl 

[RTN] 

[RTNJ 
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STEP INSTRUCTIONS DISPLAY INPUT 

Bond price? 89.43 [RTN] 

6 Display answers: Number of cou~on ~eriods 12.34 [RTN] 

Annual coupon rate (%) 3.22 fRTN] 

Redemption value 100 rRTNl 

Annual yield 5.246 [RTN] 

Bond price 89.43 [RTN] 

7 End program Run again, View again, or End? E [RTN] 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program. 

1a See sign-on message $ Bond Price and Yield $ 
mm,dd ,yyyy 

2 Enter settlement date: Settlement date (mm,dd,yyyy)? [RTN] 
mm,dd,yyyy 

Enter redemption date: RedemQtion date (mm,dd,yyyy)? [RTN] 

Enter coupon rate: Annual coupon rate (%)? n [RTN] 

Enter redemption value if it is Redemption value? 
n [RTN] 
or fRTN} 

not equal to 100 

Enter annual yield (%) : Annual yield (%)? n [RTN] 

If annual yield is zero: Bond price? n [RTNl 

3 Display results - press [RTN] Number of coupon periods [RTN] 

to view next item; [BACK] Annual coupon rate (%) fRTN]/fBACK} 

to view prior item; [TAB] to Redemption value [RTN]/[BACK] 

end program Annual yield [RTN]/[BACK] 

Bond price [RTN]/[BACK] 

4 Display options menu 
R,V,or E 

Run again, Yiew again, or End? [RTN] - -

If I R I is pressed goto 1a 

If I V' is pressed goto 3 

If I E I is pressed end program. 

• 
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NAME DESCRIPTION NAME DESCRIPTION 
Parameter ln bond Annual coupon rate -

A price computation Rl for output 
Parameter in year 

B Bond price SI conversion routine 
Temporary variable Parameter in year 

C in bond yield S2 conversion routine 

Cl Number of coupon periods VI Redemption value 
Converted days for Parameter in the 

01 settlement date X rounding function 
Converted days for 

02 redemption date Y Yield 

03 Difference between 02 & 01 Yl 
T~m~orar~ variable 
Yle d ro tlne 

in 

Day of month -
08 redemption date Y2 Yield - held for output 

Day of month -
09 settlement date Y8 Year number - redemption 

Temporary variable 
I in bond xield Y9 Year number - settlement 

Temporary variable Pa rameter in 
J in bond price Z roundinq function 

M8 Month number - redemption K$ Upper case keyboard input 

M9 Month number - settlement 0$ Keyboard input 
Computed bond price in 

X$ Alphabetic input values P vield computations 
Annual coupon rate -

R computations Y$ that are converted to 

Z$ numeric for later use 

" 



I ., 

., 

" 

j.O 

20 
30 
40 
':; 0 
60 
70 
80 
90 

1.00 
U.O 
120 
130 

t40 
150 

j.60 
j. '7 0 
j.80 
j.90 
200 
~.~ 10 

;:220 
2:~O 

240 
~?S 0 

;~60 

IPROGRAM LISTINGI 

! 

Given the nUMber of coupon 
periods between settleMent 
date and redeMption date, 
the annual coupon rate as 
a percent, the redeMption 
value (if other than 1(0), 
and the annual yield as a 
percent, COMpute the 'flat' 
pric~!. 

revision 11/01/82 

DEL.AY 2 (!;, DISP II 

Yi(;·!ld .:~" 

$ llond Pr'icf2 and 

convert to 360-day calendar 

DEF FNA(St,S2,S3) = 360*S3+30*S1.+82 

! COMpute price of bond 
! 
DEF FNB(A) = R/2*(t/(Y/2/«1+Y/2)AD 
3-1)+Y/2»+1.00*(i~Y/2)A(-D3) 

! 
! Round Z to P deciMal places 

DEF ~NR(Z,P) - INT(Z*tO A P+5/1.0 AP)/1. 
OAp 

-Function to convert date to 
360 day calendar 

-COMpute the price of the bond 

-Round Z to P places 

270 ! Single upper-case key in -Monitor keyboard and return 
uppercase character 

;28 () 
~?'90 
300 
31.0 
-3;::: () 
330 
340 
;·550 
360 

3'/0 

:~,80 

:590 

400 

-4iO 
420 

DEF FNI<$ 
1<$::::I<EY~I; ttl IF I<~I;='"' THEN 300 
FNI( ~;::UP R C'$ (K~; ) 
END DEF 

! begin data input 
! 
INPLn "S0!t t leMf:'n t cia tE·) (Mt'·j, del, y~) Y y)? 
".i X1;, Y$ > Z~l; (i-! ON EIHWl~ GOlD 3D 0 
M9=VAL(X$) P D9=VAL.(YS) @ Y9=VAL(Z$ 
) P OFF ERROR P D1.=FNACM9,D9,Y9) @ 
COlO 390 
COSUB 1060 @ GOlD 360 
INPUT "1<eci(;·!Mpti()n datt~ (MM,dcl.,yy~ly) 

? ".i X~f;) Y~I;) Z~I; (i-! ON EI<RClR GenCl -410 
M8=VAL.(XS) @ D8=VAL(YS) @ Y8=VAL(Z$ 
) @ OFF ERROR @ D2~FNA(M8,D8,Y8) @ 
GClTO 4?O 
GOSUB 1010 @ GOTO 390 
C1:::: (n;?,-··Dl) /1.80 

-Accept input values for 
~:;(7! ttl (,.) 11 (7) n t cI i:l t (? 

-Convert inpUT to nUMeric, 
convert to 360 day calendar 

-Process error and ask again 

-COMpute nUMber of coupon 
periods for seMi-annual 
coupons 

31 
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IPROGRAM LISTINGI 

430 INPUl "Annual coupon rCltf? (;{.)?", X~; 
@ ON ERROR GOTO 450 

440 R1=VAL(X$) e R~R1 @ OFF ~RROR ffi GOT 
o 460 

450 GDSUB 1010 @ COTO 430 
LI60 INPUT "R~?deMption valu(~?"j )(~; f!? ON 

ERFnl:~ COlO 490 
470 IF X$="" lHEN Vl=100 e OFF ERROR ~ 

COrD 500 
480 V1=VAL(X$) e OF~ ERROR @ GOlD SOO 
490 COSUB 1010.~ COTO 460 
~jOO INPUT "Annual yield (%)?", X~~ ffi DN 

ERROi~ GOTO ~):~O 

S10 IF X$="" lHEN Y=O @ Y2=Y @ COTO SSO 
520 Y=VAL(X$) e Y2=Y e OrF ~RROR e GOlD 

'540 
530 GOSUB 1010 @ GOTO 500 
S40 IF YIO THEN 740 
':)~)O INPUT "Bond pf'iC:E:?", X~~ &" ON ERRCH< 

GOTO 570 
560 B=VAL(X$) e OF~ ERROR @ GOTO 580 
S~O GOSUB 1010 @ GOTO 550 
S80 D3=(FNA(M8,D8,Y8)-FNA(M~,D9,Y9»/36 

o 
590 1=R+C100-B)/D3 @ D3=2*D3 
600 C=(B+100)/2 e Y=I/C 

6iO IF Y(=O lHEN DISP "Yield is negativ 
:~ Of' H?r' 0" (~ Y;.?:::Y*j. 0 0 m CellO B'::.;O 

620 IF FNB(Y)(B lHEN Y1=Y/2 e GDTO 650 
ELSE Y=2*Y @ GO TO 620 

6:30 Y==Y -··2*Y i 
640 Y=Y+Yi 
6~-_.() P:::FNB(Y) 

660 IF f.lllS(P-·B) ( .001 THEN 690 

670 Yi=Y1/2 
680 IF P-B(O THEN 630 ELSE 640 
690 Y;.?=::Y* too 
700 GOTO 850 
'? 10 
720 COMpute bond price 

IF Y1.=:0 1 HEN 360 

750 J=j,'-FP (Cj.) 
760 R=R/iOO e Y=Y/iOO 
7~0 IF C1(=i lHEN 800 

780 B=Vt*(1+Y/2)AC-Cl)+100*CR/Y)*«t+YI 
2)AJ-(1+Y/2)A(-Cl»-100*(R/2)*J 

790 GUTD B':; 0 
800 B=(Vt+R/2)/(iiY/2*C1)-R/2*J 

-COMpute the nUMber of years 
for the life of the bond 

-Interest on the bond 
-COMpute the initial guess of 

t h (-? Y :i. (.:.: 1. d 
-If the yield is negative, 

inforM user and goto end 
-If cOMputed yield generates 

bon <:1 p ric (';).' ex:i. t 

-COMpute test bond price using 
<:~~:;tif"I(:'ltecl y:i.~?ld 

-If the difference is less than 
.1. cml t., E'X it 

-If input yield is zero, error 
existsj ask again 

-If nut'lber' of coupon p('::r'iod!:; (6,." 
i use different forMula ~ 



I 

.t 

I 

81.0 
8~:!O 

830 View the data 
840 I 

8~)O PI~IN""I "NuMber' of coupon pf:)rio(:i!;; .. ,F 
NR(Ci,2) 8 GOSUB 940 @ IF NUM(Q$)=8 

860 

870 

8BO 

Be;' () 

900 
910 
(;020 
930 
940 

S>SO 
960 
9'/0 
n~o 

990 
1000 
10 U) 
U}~:?O 

Ul30 
j. 040 
tOO:i () 
1.060 

j.O'70 
Ul80 

:l.(l90 

THEN 850 
PRINT "(.~nnual coupon ratf.~ (;{.) ",Ri 
@ GOSUB 940 @ IF NUMCQ$)=8 THEN 850 
PRINl "RedeMption value ",Vi @ casu 
B 940 @ IF NUM(Q$)=8 THEN 860 
PRIN'l "Annu~il yield II ,FNIHY2,3) @ G 
DSUB ?40 ~~ IF NUM(Q~I;)=B THEN GOTO 8 
'70 
PRINl "Bond price ",FNF:CB)2) m GOSU 
B 940 @ IF NUM(Q$)=8 THEN 880 
GD1 0 U)60 

! Monitor the keyboard 

Q$=FNK$ @ IF NUMCQ$)18 AND NUMCQ$)' 
1.3 AND NUMCQ$)'i42 THEN 940 
IF NUM(Q$)=142 lHEN 1090 
RE rURN 
! 
! Prep end error Message 
! to input proMpt 
! 
DI~3P lI(lopS ... ".i 

I~ETURN 

! Display options Menu 
I 

DISP CHR~r,(210),"un aqa:i.n)",CHR~t>C~?14 
).i":i.ew a~~ain) or ".iCHR~~,(j.9'n.i @ INP 
Ul "nd?",Q$ 
Gl'~;=UPRC'4; ((;)$) 

ON POS('RVE',Q$)+i GOlD 1.060,1.30,85 
0,,1090 
DELAY 1 @ JJHlP II 11 @ :JTDP 

-·D:i.splay T'f:.'sults 

-I>:ispla)J n~;)xt :i.H~f"'l. If 'BACK' 
key pressed) show last iteM 

-Monitor keyboard for 'RTN', 
, B (.~I C I< I () f' 'T A B k t?,.) y s 

-If 'lAB' pressed, quit 

-Display prograM options 

33 
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DEPRECIATION CALCULATOR 

This program will calculate depreciation schedules for investments using 
straightline, sum-of-years'-digits, declining balance and ACRS methods. The 
input data are the life of the investment, the cost and salvage value, and 
the month of purchase. The program will present the depreciation amounts for 
any year, or print out an entire schedule. For declining balance and ACRS 
calculations an automatic switchover to straight line is available. In the 
case of a calculation for a real estate investment with ACRS the calculation 
will be made with 175% declining balance and automatic switchover to straight­
line. The calculations use the following formulae: 

N = asset's useful life expectancy 

I = starting book value 

S = salvage value 

F = declining balance factor (%) 

j = period number 

D( i) = depreciation expense for first period 

o (j ) = depreciation expense 

R(j) = remaining depreciable 

M = month of purchase 

Yi = 13-M 

Straightline: 

D(i) = (I-S)jN*Y1j12 

D(j) = (I-S)jN 

D(N+1) = R(N) 

for period j, j=2,3, ... N 

value at end of period j 



DEPRECIATION CALCULATOR (continued) 

Sum-of-years-digits: 

0(1) = SOYD(1)*Y1/12 

D(j) = SOYD(j)*Y1/12+D(j-1)-d(j-1)*Y1/12 

D(N+1) = R(N) 

where: SOYD(k) = (N+1-k)/(N*((N+1)/2))*(I-S) 

Declining balance: 

0(1) = I*F/100*N*Y1/12 

D(j) = R(j-1)*F/100*N for j=2,3, ... N 

D(N+1) = R(N)-S 

Accelerated Cost Recovery System: 

Lives of assets are recovered over 3, 5, 10, or 15 year periods under 
the 1981 tax law. The depreciation expense is calculated for each year 
from a data table. The tables for 1981 are: 

Life 

3 

5 

Recovery percentage 

25,38,37 
15,22,21,21,21 

10 8,14,12,10,10,10,9,9,9,9 

15 5,10,9,8,7,7,6,6,6,6,6,6,6,6,6 

Thus depreciation expense for an asset in year 3 of the 10 year schedule 
would be 1*12/100. 

For a real estate asset under ACRS 175% declining balance depreciation is taken 
with a 15 year life and automatic switchover to straight line. 

35 
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STEP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Waincorp purchased a computer for $79,500 in March. It has 
a salvage value of $6,000 and an expected useful life of 8 
years. Using 200% declining balance with automatic switch­
over, what are the depreciation expenses for years 1 2 
and 3? ' , 

I SOLUTION I 

INSTRUCTIONS DISPLAY 

Run program $ Depreciation Calculator $ 

Select declining balance Select: SL, SOYD, DB, or ACRS? 

Elect switchover Switchover to SL (YIN)? 

Enter cost of investment Enter cost of investment? 

Enter useful life Enter life expectancy? 

Enter month of purchase Month of purchase (April=4)? 

Enter depreciation factor Depreciation factor? 

Do not print schedule Print schedule (YIN)? 

Year 1 Enter year #? 

Depreciation = 16562.5 

Year 2 Enter year #? 

Depreciation = 15734.38 

Year 3 Enter year #? 

Depreciation = 11800.78 

Ha It i nq u i ry Enter year #? 

End program Run again or End? R 

INPUT 

DB [RTN] 

Y [RTN] 

79500 [RTN 

8 [RTN] 

3 [RTN] 

200 [RTN] 

N [RTN] 

1 [RTN] 

[RTN] 

2 [RTN] 

[RTN] 

3 [RTN] 

[RTN] 

o [RTN] 

E [RTN] 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program $ Depreciation Calculator $ 

2 Select depreciation method Select: SL, SOYD, DB, or ACRS? 

For straight line, goto step 3 SL [RTN] 
For sum-of-year digit, 

SOYD [RTN] goto step 11 
For decllmng balance, 
goto step 19 DB [RTN] 

For ACRS goto step 27 ACRS [RTN] 

3 Enter cost of investment Enter cost of investment? I [RTN] 

4 Enter salvage va 1 ue Enter salvage value? S [RTN] 

5 Enter useful 1 ife Enter 1 ife expectancy? N [RTN] 

6 Enter month # of purchase Month of purchase (April=4)? M [RTN] 

7 View first yearls depreciation SL Depr 1st year = [RTN] 
Vi ew subseq uent 

8 depreciation expense Straightline = [RTN] 

9 View last yearls depreciation Last year = [RTN] 

10 Goto step 33 

11 Enter cost of investment Enter cost of investment? I [RTN] 

12 Enter salvage value Enter salvage value? S [RTN] 

13 Enter useful life Enter 1 i fe expectancy? N [RTN] 

14 Enter month # of purchase Month of purchase _(A~ri 1 =4)? M [RTN] 

15 Select print option Print s c he d u 1 e (Y / N ) ? Y or N [RTNJ 

16 If you select lyl the schedule 

will be printed. Goto step 33 
Enter the year # for 

17 calculation Enter year #? Y [RTN] 
To quit, enter 0 and 
goto ste~ 33 

18 View depreciation and 

goto step 17 Depreciation = [RTN] 

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



38 

I:::::::=:::::========~I U~S~E~R~IN~S~T~R~U~C~T~I O~N~S:.-=I ===========11 t.I 

STEP INSTRUCTIONS DISPLAY INPUT 

19 Enter switchover preference Switchover to SL (YIN)? Y Y or N [RTN] 

20 Enter cost of investment Enter cost of investment? I [RTN] 

21 Enter useful 1 ife Enter 1 ife expectanc.v? N [RTN] 

22 Enter month # of purchase Month of ~urchase lApril=4)? N [RTN] 

23 Enter depreciation factor as a 

percentaqe. e.q.: 125.200 Depreciation factor? F [RTN] 

24 Select print option. If you 

select 'Y' then schedule will 

be printed and goto step 33 Print schedule (YIN)? Y or N [RTN] 

25 Enter the year # for the cal-

culation. Enter o to quit and Enter year #? Y [RTN] 

goto step 33. 

26 View deprec. & qoto step 25 Depreciation iRTN] 

27 Select real estate option. If Real Estate (YIN)? Y or N [RTN] 

you entered 'N' goto step 30 

28 Enter cost of investment Enter cost of investment? I [RTN] 

29 Goto step 24 

30 Enter cost of investment Enter cost of investment? I iRTNl 

31 Enter useful life 
3,5,10 or 
15 years Enter 1 i fe expectancy? N [RTN] 

32 Select print option. If you 

select 'Y' then schedule will 

be printed and goto step 33. 

Else goto step 25. Print schedule (YIN)? Y or N iRTN"' 

33 To run aqain enter 'R' , to 

end oroqram enter 'E'. Run again, or End? R R or E [RTN] 



NAME DESCRIPTION NAME DESCRIPTION 

0$ Schedule type M Month of purchase 

Rl Real estate flag N Life expectancy 

R2 SOYD remaining balance X Loop counter 

PI Print flag Y Year # 

R Remaining balance for DB F Depreciation factor 

I Investment cost 01 Depreciation expense 

S Salvage value 

References: 1. Calculations refer to HP-12C Owner's Handbook. 

2. "AN ANALYSIS: 1981 TAX LEGISLATION", Coopers & Lybrand, 1981. 

3. Weston & Brigham, MANAGERIAL FINANCE, (The Drylen Press, 
1981), p. 60-63. 
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10 Vepr - Depreciation 
20 calculator 
30 
40 Revision 11/01/82 
SO DEF FNA(X) ::: INT(X*100+.S)/100 
60 DEF FNB 
70 IF NUM(KEY$)t13 THEN 70 
80 FNB=O @ END DEF 
90 DISP I $ Depreciation Calculator $ 

, @ \,JA I T :I. 
j. 0 0 INPlJl I Self::f- t: ~)L > f.iOYI> > DB> or (iCR 

S1'; DS @ D$=UPRCS(DS) 
110 IF V$='SL' THEN 160 
120 IF V$='SOYD' THEN 210 
130 IF V$='DB' THEN 310 
140 IF V$:::'ACRS' THEN S10 
tSO GOTO 100 
160 R1=i @ GOSUB 640 
170 DISP 'SL Depr 1st year ='jFNA«13-M 

)/12*(I-S)/N) @ Z=FNB 
180 DISP 'Straightline :',FNA«I-S)/N) 

(~ Z:::FNB 
1'7'0 DISP 'Last year =' jFNt-I( (I-S)/N···(j.3-

M)/12*(I-S)/N) @ Z=FNB 
~~o () GOTO 7BO 
210 R1=i @ GOSUB 640 e GOSUB 730 @ IF P 

i THEN Y=N @ GOTO 230 
~~~? 0 GOSUB 7~) 0 
230 R2=I-S @ FOR X=:I. TO Y ~ 52=(N+1-X)1 

(N*«N+1)/2»*(I-S) 
240 IF X=1 THEN D1=S2*(13-M)/12 @ 51=S2 

··D:I. 
250 IF X)1 THEN D1=S2*(13-M)/12+81 @ 81 

=S2-S2*(13-M)/12 
~:!.t,O IF pj. THEN PRINT 'Y(·:·!ar' ,X,' :::' jIH 
270 R2:::R2-D1 e NEXT X 
280 IF Pi THEN PRINT 'Year'jX,' =' jR2 
290 IF NOT P1 lHEN DI8P 'Depreciation -

'jD1 e Z=FNB e GOTO 220 
300 COTO nJO 
:-sj.O INPUT "~)witchovE!r to SI... (YIN)'., 'Y', 

SS e IF UPRC$(S$[1,1])='Y' THEN S1 
=1 EU3E f.;i::O 

320 Ri=O e COSUB 640 
~30 INPUT 'Depreciation factor1'jF 
340 GOSUE 730 @ IF NOT P1 lHEN 360 
350 Y=N @ GOrO 370 
36 () GOSLJF.{ 7':; () 
370 R=I e FOR X=1 TO MINCY,N) 
380 Ti=R*F/N/100 @ IF 81 lHEN D1=MAX(li 

)(R-S*Rl)/(N-X+2-(13-M)/12» ELSE D 
:1.="1"1 

390 IF X=i THEN Dl=(13-M)/12*T1 @ R=R-D 
i (i-) COTD 4j.O 

-Round X to two places 
-Function to wait for 'RTN' key 

-Display sign-on Message 

-Select depreCiation schedule 

-~:)tr'a:i.ght lilH:! 

-SuM-of-years digits 

-Declining balance 

-Enter depreciation factor 
-Select print option 



-
., 

41 

IPROGRAM LISTINGI 

400 R=R-l>1. 

4iO 
420 
430 
440 
450 

460 
4'70 

480 

490 
500 
~,i 0 

'::)20 

S30 
S40 
SSO 
':)60 
,:-, '70 
~)f.; 0 
~)'->'O 

600 
(;d,O 

IF XIY AND NOT Pi THEN 460 
IF NOT Pi THEN 450 
PRINT 'Year' ;X;' :::' ;FNtl(l)U 
GClTO 460 
DISP 'Depreciation =';FNA(D1) ffi Z=F 
NB 
NEXT X 
IF NOT Pi AND Y=N+i THEN DISP 'Depr 
eciation ::::'jFNA(R-S) @ Z=FNB 
IF Pi THEN PRINT 'Year';Y+i;' =';FN 
A(R-S) 
IF NOl P1 THEN GOTO 360 
GOlD '7BO 
INPUT 'Real Estate (YIN) ?'; RS @ I 
F UPRCS(R$[1,1])::::'Y' THEN R1=0 @ M= 
6 ELSE IU::::1 
IF NOT R1 THEN 91=1 @ F=17S @ GOSUB 

640 (~ GOTO ~340 

GOSUB 640 ~ GOSUB 730 
IF N=3 THLN RES10RE 820 
IF N=S THLN RESTORE 830 
IF N=iO lHEN RESTORE 840 
IF N=i5 THEN RESTORE 850 
IF Pi THEN 620 
GOSUB 750 @ FOR X=1 TO Y @ READ D1 
@ NEX f X 
VISP 'Depreciation =';I*D1/100 
Z:::FNI~ (~I COTO S40 

620 FOR X=1 TO N @ READ D1 
b:?'.O PRIWI 'Year" ;X .. ' :::' ; IlI.:IH/100 @ NEX-, 

X @ GOlD '700 
640INPUl 'Enter cost of investMent?';1 
6S0 9=0 @ IF VSI'ACPS' AND VSI'DB' THEN 

INPUT 'Enter salvage value?'jS 
660 IF NOT R1 AND vst'DB' lHLN N=iS ~ R 

ETUI~N 

670 INPUl 'Enter life expectancy?'jN 
680 IF DS='ACRS' THEN 720 
690 INPUT 'Month of purchase (April=4)? 

, ,; ~1 
700 IF M(l OR M)12 THEN BEEP @ DISP 'In 

valid Month' 8 GO TO 690 
7j, 0 RETUI~N 

720 IF Nt3 AND NIS AND Ntl0 AND NiiS lH 
EN BEEP @ DISP 'Invalid life' @ GOT 
o 670 ELSE RETURN 

730 INPUT 'Print schedule (YIN) ?'j PS 
@ IF UPRC$(PS[1,1])='Y' THEN Pi=1 E 
LSE P j,:::O 

'740 RETl.J;~N 

7S0 INPUT 'Enter year t?'jY 

-Subtract depreciation frOM 
reMaining book value 

-ACRS depreciation schedule­
select real estate option 

-If real estate use 175% 
declining balance 

-Get input data, print option 
. -!:)['?1~?ct propr::~r tabl€-) 

-Get year nUMber to display and 
tabl(~ valo(,0 

-"D:i.splay r'e~;;ult 

-Wait for return key and ask 
for year nUMber again 

-Accept input data 
-Get salvage value for SL and 

m)YD 
-Set 1S year l:i.fe for ACRS real 
estate option 

-Check validity of l:i.fe for 
ACI~ ~) 

-Select print option 
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IPROGRAM LISTINGI 

760 Y=INT(ABS(Y» @ IF Y)O AND Y(=N+1 T 
HEN I~ ETLJR N 

770 IF YIO THEN BEEP @ VISP 'Year out 0 

f range!' @ GOTO 750 
780 DISP CHR$(210)j'un again or 'jCHR$( 

1.?7) .; 
'7S'0 INPln 'nd? I,'R I j f~~~ @ Q$=::UPRC$(f~~n 1 

.> 1] ) 

BOO ON P()S('F~E' ,Q~t;H1 GOTD 700,100,81.0 
010 DISP @ STOP 
820 DATA 25)38,~7 

830 DATA 15,22,21,21,21 
840 DATA 8,14,12,10,:\.0,:\.0,9,9,9,9 
850 DA1A 5,:\.0,9,8,7,7,6,6,6,6,6,6,6,6,6 

_.J> T' 0 9 r r.i MOp t ion s 

-:\.981 ACRS tables - three year 
tabl~? 

.... '3 y(·:~aT' table 
-:\.0 year table 
_·:\.S YE)ar table 
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I .. 1::::::1 =========-.:I P~R~O~G~R~A~M~D~E~S~C::..:::R~I~P~T~I~O~N:.--=I ====::::::::=::l 

LEASE VERSUS PURCHASE 

An investment decision frequently encountered is the decision to lease or 
purchase capital equipment. Although a thorough evaluation of a complex 
acquisition usually requires the services of a qualified accountant, it is 
possible to simplify a number of assumptions and use annual cash flow 
estimates to produce a first approximation. 

The program assumes that the purchase is financed with a loan and that the 
loan is made for the term of the lease. (The term may be either 3, 5, 10, 
or 15 years, to correspond with the ACRS depreciation schedule). The tax 
advantages of interest paid, depreciation, and the investment credit which 
accrues from ownership are compared to the tax advantage of treating the 
lease payment as an expense. The resulting cash flows are discounted to the 
present at the firm's after-tax cost of capital. 

The program displays the net advantage of owning vs. leasing for each year of 
the analysis as well as reporting the total net advantage at the end of all 
the years. 

A negative value for the net advantage indicates that a lease is a better choice. 
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t:::==========~1 S~AMPLE PRO BLEM I 

Home Style Bagel Co. is evaluating the acquisition of a mixer which can 
be leased for $1,700 per year with the first and last payments in advance 
and a $750 buy-back option at the end of 10 years. The lease includes 
maintenance. The same equipment could be purchased for $10,000 with a 
12% loan. Maintenance is assumed to be 2% of the purchase price for the 
first four years. A major overhaul is predicted for the fifth year at a 
cost of $1,500. Subsequent yearly maintenance of 3% is estimated for the 
remainder of the 10 year term. The company would use the ACRS method of 
depreciation on a 10 year life with no salvage value. An accountant in­
forms management to take the 10% capital investment tax credit at the end 
of the second year and to figure the cash flows at a 48% tax rate. The 
after-tax cost of capital (discounting rate) is 5%. 

I SOLUTION I 

STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program 

1a Sign-on message $ Lease vs Purchase $ 

2 Enter data Life of investment? 10 [RTN] 

Principal of loan? 10000 [RTN] 

Loan interest rate (%)? 12 [RTN] 

Marginal tax rate (%)? 48 [RTN] 

Discount rate (%)? 5 IRTNl 

Initial year; 1 ease amt? 3400 IRTNl 

Year: 1 

Lease payment amount? 1700 [RTN] 

Maintenance expenses? 200 [RTN] 

Net advantage is: 1739.58 [RTN] 

Year: 2 

Lease payment amount? 1700 [RTN] 
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! "" t=1 =======================I~S~O~L~U~T~I O~N~I ==================:=::J 

STEP INSTRUCTIONS DISPLAY INPUT 

Maintenance expenses? 200 [RTN] 

Net advantage is: 1943.97 [RTN] 

Year: 3 

Lease payment amount? 1700 [RTN] 

Maintenance expenses? 200 [RTN] 

Net advantaJle is 2023.93 i[RTN] 

Year: 4 

Lease payment amount? 1700 [RTN] 

Maintenance expenses 200 [RTN] 

Net advantage is 1987.24 [RTN] 

Year: 5 

Lease payment amount? 1700 [RTN] 

Maintenance expenses? 1500 [RTN] 

Net advantage is 1386.5 [RTN] 

Year: 6 

Lease pa.yment amount? 1700 rRTNl 

Maintenance ex~enses? 300 rRTNl 

Net advantage is 1028.12 [RTN] 

Year: 7 
I 

1 
I I I Lease payment amount? 1700 [RTN] 
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STEP INSTRUCTIONS DISPLAY INPUT 

Maintenance expenses? 300 [RTN] 

Net advantage is: 1028.12 . [RTN] 

Year: 8 

Lease payment amount? 1700 [RTN] 

Maintenance expenses? 300 [RTN] 

Net advantage is 781.08 [RTN] 

Year: 9 

Lease payment amount? o [RTN] 

Maintenance expenses? 300 [RTN] 

Net advantage is: -70.81 [RTN] 

Year: 10 

Lease payment amount? o [RTN] 

Maintenance expenses? 300 [RTN] 

Net advantage is: -932.02 [RTN] 

Amt and year of tax credit : 1000,2 [RTN] 

Amount of buy-back 750 [RTN] 

3 Display result Final net advantage: 214.44 [RTN] 

4 End pro_gram Run again, View again, or End? E [RTN] 



STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program 

la See sign-on message: $ Lease vs Purchase $ 

2 Enter data: Life of investment? N [RTN] 

Principal of loan? P [RTN] 

Entering "QII at any time will Loan interest rate (%) ? I [RTN] 

cause the program to advance Marginal tax rate (%)? T [RTN] 

to step 4. Discount rate (%)? D [RTN] 

Initial year: lease amt? L [RTN] 

Year i 

Perform these steps for all Lease payment amount? L fRTNJ 

years of analysis using annual Maintenance expenses? M [RTN] 

data. Net advantage is N2 [RTN] 

Enter tax credit and buy-back: Amt and year of tax credit C,Zl [RTN] 

Amount of buy-back: B1 [RTN] 

3 Display results: Final net advantaqe: $ N2 [RTNl 
R,V,or E 

4 Display options menu: Run again, View again, or End? tRTNl 

If I RI pressed goto step la 

If I E I pressed then stop 

If IV I pressed goto step 5 

5 Vi ew the data: Life of investment [RTN] 

[RTN] advances to next item Principal of loan [RTN] 

[BACK] shows prior item Loan interest rate (%) fRTN] 

rTAB] qoes to step 4 Marqinal tax rate (%) rRTNl 
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STEP INSTRUCTIONS DISPLAY INPUT 

Discount rate (%) rRTNJ 

Final net advanta~e: rRTNl 

6 Goto step 4 
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JJ~~~~~IV~A~R~I~A~B~L~E~N~A~M~E~S~I~~~~ 

NAME DESCRIPTION NAME DESCRIPTION 

A ACRS depreciation rate L 
Amount of lease payment 
in year Z 

Al( ) Dollar amount to interest 
Maintenance expense 

M in year Z 

A2 Amount amortized N Life of investment 
Balance due on loan 

B (starts = P) N2 Net advantaqe 
Dollar amount of buy-back 

Bl in year N P Loan principal 

B9 
Net present value 
(NPV') of buy-back Rl Annual payment on loan 

Marginal tax 
C Tax cred it in year Z1 T rate (percentl 

Marginal tax 
CO Cost of owninq Tl rate (decima 11 

Cl Cost of leasing T8 Total amount amortized 
Target number in 

C9 NPV of tax credit X roundinJl function 

0 Discount rate (percentage' Z Year in 1 i fe of i nves tmeni 

02 Discount rate (decimal) ZI Year of tax credit 
Dollar amount of ACRS 

D9( ) depreciation K$ Key pressed by user 
Loan interest rate 

I (percentaqe) Q$ Key jlressed by user 
Loan interest rate Alpha variables used 

II (decimal) X$ to in~ut data 
Precision in Usually converted 

J roundinq function Y$ to numeric 

INOTES AND REFERENCESI 

Note: The computations assume ANNUAL data only. 

Reference: HP-12C Solutions Handbook, pp. 49, 143. 
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IPROGRAM LISTINGI 

10 Given the principal, life) 
20 and interest rate of a loanj 
30 given the lease paYMents, 
40 discount rate) Maintenance) 
SO tax credit) and buy-back) 
60 COMpute the net advantage of 
70 leasing capital equipMent. 
BO 
90 Revision 11/01/82 

100 
110 DIM D9(iS),A1(1S) 
L~O ! . 

130 ! Round X to J deciMal places 
j.40 
1S0 DEF fNR(X)J) - INT(X*iO A J+.S)/10 A J 
160 ! 
1'70 ! f.linc.:.lle upper'·-ca~::·f~ key in 
tOO ! 
1 <y () DFF" FNI( 1; 
;:'::00 K~li"::l(EY'~; E' IF K~l;:::"" THEN 200 
210 FNl(S=UPRCS(l(S) 
~~;? 0 END DCF 
;':;:'30 DI~")P II $ L.~:!a!:;r::' v~::. Pur'chi1~:;p S" 
240 ! 
;.:~'::;o ! BE·)q:i.n to qa'ther' th~;) cla·l'.:1 
;:::60 ! 
~:~'70 INPU1 "L.:i.·F"e of :i.nv(.;)~:;tMent? " X';I, f' 

ON ERROR GOTO 310 
;.:~BO H X~I;C": II II THEN 2'70 
2 '7' () I F' X ~I; :=: II G!" 1 H 1::. N 1~; 0 0 

300 N=VAL(XS) @ OF~ ERROR ~ GOlD 320 
?, 1. 0 D :r. s r' II 0 0 p ~;; . . . ":. @ C () T D ;::. '/ 0 

320 IF NI3 AND NIS AND NI10 AND NliS 1H 
EN BEEP @ GOTD 310 

~5';~() INPU"I "Pr·j.ncipal of L.oan? ") X~-J; ttl 0 
N E:< I~ ClI~ GOTD 3'70 

340 H X~I;:::"" 1HEN ccno 330 
3~:;O IF X~~:::"G'" THE.N ceno i500 
360 P=VAL(XS) @ ClF~ ERROR @ COTO 380 
:3'70 DIf:;f' II()Op~;; ... II j E' GOlD 330 
380 INPU'l "\..oi:ln :i.nter~~~;;t ratE-:,)? (;{,)lIj X~-t:· 

@ ON E.RROR GOlD 420 
390 If X~I;::=" II THEN GOlD 380 
400 IF X~~=:"Ct" THEN COTD 1500 
410 I=VAL(X$) i OFF ERROR i 11=1/100 & 

GO fO 430 
4;.~() 1)I~)P "()op~:; ... ") t,' CDTD 3BO 
LI30 INPUT "Ma7'qin';ll tax ratf:!? (;{,) ":, X1; 

e ON ERROR COlO 470 
44 [I l~ X~;:="" 1 HEN GOTO 430 
.t:~:iO IF X<};="(~" THEN COlO j.'::iOO 
460 l=VAL(X$) @ OFF ERROR ~ 11=1/100 & 

CUrD 4BO 

-Accept input, spt error trap 

-If 'Q' then goto prograM 
option::; 

-Convert to nUMer:i.c 
-Prepend error Message to 

prOMpt and ask aga:i.n 
-Check l:i.fe of :i.nvestMent 

• 



~ 
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IPROGRAM LISTINGI 

4/0 DISP "OOP!:' ... ".i (i;' COlD 430 
4BO INPUT "D:i.!:;count ratE~ (~{.)?" X$ @ 0 

N ERROR GO TO S;?O 
490 IF X~l;='"' THEN 480 
SOO IF X$="Q" THEN 1S00 
SiO D=VAL(X$) @ OF~ ERROR @ D2=D/100 ~ 

COlD 560 
5;':;:0 Drsp "OOP!:; ... "> @ COlO 4BO 
530 ! 
540 ! Select depr. schedule 
550 I 

560 IF N=3 THEN RESTORE 1540 
570 IF N=5 THEN RESTORE 1550 
580 IF N=10 THEN RESTORE 1560 
S90 IF N=15 THEN RESTORE 1570 
600 I 

610 ! COMputf? annual depr'. 
620 ! 
630 FOR X=1 TO N @ READ A 

640 
650 
660 
6'/0 
bBD 
690 
700 

7Ul 
'720 
7:50 
'740 
'7':-,0 
'760 
7'70 
'7BO 
790 
BOO 

8HJ 
020 
D30 
B40 
B~; () 

C60 

n?O 
DSO 
B90 
S' () 0 
</iO 

(nO 

D9(X)=P*A/iOO @ NEXT X 
I 

! COMpute the annual pMt 
! 
R1=I1*P/(1-(1+11)A(-N» 

INPU", "In:i.t:i.al Y(?Clf': l~?a!:;f? ar··~t? " 
X$ @ ON ERROR GOTO 740 
11- X ,I;:::: II II THEN '700 
I F X t· :": "Q II THE N :1.":.:; 0 0 
L=VAL.(X$) @ OFF ERROR @ GOTO 750 
DISP "UOP!:; ... " i @ COTD 700 
N;.:~= ( 1 .... T 1 ) Y~L 
DISP 

! (.~Mortize loan 

FOR 2=i TO N e A1(Z)=B*11 @ A2=R1-A 
j. ( Z ) 
18=18+A2 @ B=B-A2 € NEXl Z 
! 
I Display current year 
I 

F 0 I~ Z. :::: 1 T [) N e 1) I ~:; p " Yf?i:lr: "> I 

INPIJT "I...(·~a:;e paYMPn'\' Cif'10unt? "i X':r, 
o ON ERROR GOTo 900 
If X'I;:::;1I11 THEN CDlO C60 
IF X$="Q" THEN GOTO 1500 
I...=VAI...(X$) @ OrF ERROR @ GOTD 910 
In::)\-) "Clop::: .... II i @ GenO B60 
Ii'·!PUT "Md:i.nt~:)n<:'lncp expf:)nSf)s,? "> X$ 
8 ON ERROR GOlD 950 
:U' X,\;::""" '1 HE.N <]'j. () 

-Select depr. schedule 

-Build array of deprpciation 
at-,o.un ts 

-COMpute annual paYMent 

-Get initial lease aMount 

-Build array of interest 
payr"lf:·)nts 

-Accept lease paYMent, Ma:i.nt. 
for each year and COMputP 
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IPROGRAM LISTINGI 

'):30 IF X~t>:::IIQ" THEN 1.~;00 

940 M=VAL(XS) @ OF~ ERROR @ GOTO 990 
S'~;O DISP "oOP!:; ... ".; f!? GOTo 910 
960 I 

<j>,/O ! Co Mp U t (.:~ : 

980 ! 
'7'90 C1=( :I.-·Tl )*L 

1000 CO=Rl-T:I.*(Al(Z)+D9(Z»+(1-Tl)*M 
1010 N2=N2+(Cl-CO)/(1+D2)AZ 
10;.:20 DISP "t~et advantaqe is: ".;FNr~(N;.?);:~) 

@ GOSUB 1440 ~ IF NUM(Q$)=8 THEN :I. 
O;~O 

UL3 0 D :C;P @ D I ~3P 
1040 NEXT Z 
1050 
1060 ! AdjustMents for tax 
1070 ! credits and buy-backs 
1080 
1.090 INF-'UT "~IMt .:lnd yf:!<'It· of tax cr'~?d:i.t: 

".; X$" YS @ ON FJ<ROR CO TO 1 j.30 
1100 IF XS::::" II DR y!~:::;IIU THEN 10,}0 
11:1.0 IF X~;="Q" em Y!I;:::"Q" THEN i::iOO 
1120 C=VAL(XS) @ Z1=VAL(Y$) ~ OFF ERROR 

(i-l GOlD 1180 
j.j.30 DISF' "OOP!!; ... ":> e COTO :t090 
1140 ! 
1150 l COMpute the net present 
1160 l value of the tax credit 
U.'7 () l 
1180 C9=C/(1+D2)AZ1 
j. j.90 N2==N;.?+C9 
1;::.00 INPUT "AMount of buy· .. ·bi:1Ck: I> X!I; (i! 

ON ERROR COTo 1240 
j.~::j.O IF X!I;=="I> THEN 1200 
1;::::;:::0 IF X!t>:::"(~U THEN :\.'::")00 
1230 B=VAL(XS) @ OFF ERROR @ COTO 1290 
:\.;.::40 DIBP "OOP!:; ... ".i (;! COlD j.200 
j. ;:::~; () ! 
1260 ! COMpute net present value 
12'10 ! of the buy-back 
1?80 ! 
1290 B9=B*(1-Tl)/(1+D2)AN 

131.0 Dl~jP "Fini:ll n~::t ael'Ji:inti:)CJ~?: !~">FNF:(N 
2,2) @ GOSUB 1440 8 IF NUM(Q$)=8 TH 
~N 1310 ELSE 1500 

1330 l View data i:)nel results 
1 ~~4 0 
t3':;() DI~:)P "Life of invE·)!:;tr'~~?nt: "~N (~, C()~:) 

UB 1440 @ IF NUM(Q$)=8 THEN 1350 
j. :~, b () DIS F-' U P r' :i. n c:: i pal 0 flo an: U > P (f! C [) mJ 

B 1440 @ IF NUM(QS)=8 THEN 1350 
:1.3'/(1 DISr' "Loan intt:)r'e~:;t r'atf;:) ".> I. U%" (!? 

GOSUB 1440 @ IF NUM(QS)=8 THEN GOTO 
1360 

-AdjustMents for investMent tax 
credit anel buy-back 

-Display final net advantage 

• 
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I IPROGRAM LISTINGI .~~~~~~~~~~~~~~~ 

1:~ElO DIBP "Mar'qinal tax rdH~ II ,T, "%" (i~ G 
DSUe 1440 @ IF NUMCQ$)=8 THEN GOTD 
1370 

13(,0 DI~Jf' "Di!::.c:ount ratf~ ";D,"%" @ GDSUB 
1440 @ IF NUMCQ$)=8 THEN GOTD 1380 

1400 DISP "Fini:ll nf.~t adlJi:lntaq(·:~: $";FNr~(N 
2,2) @ GDSUB 1440 @ IF NUMCQ$)=8 TI-I 
EN 1390 ELSE 1500 

1410 ! 
1420 ! Monitor the keyboard 
j.430 I 

1.440 Q$::::FNK~~ @ IF NUMCQ1;):I=B AND NUM(Q$):D: 
13 AND NUMCQ$)t142 THEN 1440 

1450 IF NUM(Q$)=142 THEN 1500 
1460 RLTURN 
14'70 ! 
1480 ! Display options Menu 
1490 ! 
1.500 DIBP CHI~$(~~10);"un i:lqi:l:i.n)";CHIH;C;~1.4 

) ,"if:)i,'J agi:lin, or' ",CHR!!,,(j.97).; t~ INP 
tJ"1 lind ".i (~$ 

1510 Q$=UPRC$CQ$) 
1520 ON POS('RVE',Q$)+1. GOlD 1500,230,13 

. "'. ':50 , i 53 0 
• j.5:30 DISP 1111 (~ ~:nnp 

1S40 DA1A 25,38,37 
1SS0 DATA 15,22,21,21,21 
iS60 DATA 8,14,12,10,10,10,9,9,9,9 
1570 DATA 5,10,9,8,7,7,6,6,6,6,6,6,6,6,6 

• 

-1981 ACRS tax tables 
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t::::==:======::::..:1 P::....--=-:R:...::::O:....:::G::..:::R~A..::.:M~D=-:::E:::..::S~C:::..::R:..::..::I~P----=:T:.-=I....::::O--=--N.:.....::I ==========1. 

PRESENT VALUE OF A GEOMETRIC SERIES 

This program computes the present value of a series of cash flows that changes 
over time, such as with inflation. Example required inputs are the payment, 
growth rate, discount rate, and the number of periods. The period for the 
payment is the same as the period for the growth and discount rates . 

• .. 

• 



, 
J , 

l 

STEP 

1 

la 

2 

3 

4 

5 

6 

Run 

See 

the 

ISAMPLE PROBLEMI 

What sum must a person have in an education fund if they 
wish to draw from the fund purchasing power equal to $550 
per month for five years? Assume a monthly inflation rate 
of .67% (8% annually), and a discount rate of .56% (6.75% 
annually) . 

I SOLUTION I 

INSTRUCTIONS DISPLAY 

program 

sign-on message $ Geometric Gradient $ 

Enter the data What is the payment? 

How many periods? 

Discount rate? 

Growth rate? 

Display results PV = 33897.93 

Program options Run again, View aqain, or End? 

View data and results Payment = 550 

Discount rate = .56 

Growth rate = .67 

Periods = 60 

Present value = 33897.93 

End program Run again, View aqain, or End? 

55 

INPUT 

550 [RTN] 

60 [RTN] 

.56 [RTN] 

.67 IRTNl 

IRTNl 

V iRTNl 

iRTNl 

[RTN] 

iRTN] 

iRTNl 

iRTNl 

E iRTNl 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program 

la See sign-on message $ Geometric Gradient $ 

2 Enter data as requested: What is payment? P [RTN] 

An uppercase "QII entered at How many periods? N [RTN] 

this time will cause the Discount rate? I [RTN] 

program to goto step 4. Growth rate? G [RTN] 

3 Display results. PV = [RTN] 

4 Display options menu: Run again, View again, or End? 
R,V,or E 

fRTNl 

If I R I then go to la 

If I E I then program stops. • 5 If I VI then view data and Payment = [RTN] 

results. [RTN] advances to Discount rate = [RTN]/[BACK] 

next item. [BACK] shows Growth rate = [RTN]/[BACK] 

previous entry. [TAB] goes Periods = [RTN]/[BACK] 

to step 4. Present value = [RTN]/[BACK] 

Goto step 4. 

• 



NAME DESCRIPTION NAME DESCRIPTION 
Growth rate as 

G a percentaqe P Payment in series 
Growth rate as 

G1 a decimal fraction V Present value of series 
Discount rate as Target value in 

I a percentaqe X roundinq function FNR 
Discount rate as a 

K$ 11 decimal fraction Key pressed by user 

J 
Precision in rounding 

Q$ Keyboard response fraction FNR 

K Temporary variable X$ 
Alpha input value, 
converted to decimal 

N Number of time periods 
by routine 

Notes: 1. The discount rate is assumed to be an annual value. If the 
data are not annual, the discount rate has to be adjusted 
appropriately. 

2. The growth rate is assumed to be an annual value. If the 
data are not annual, the growth rate has to be adjusted 
appropriately. 

3. The payments are assumed to be end of the period payments. 

Reference: Stermole, F.J., ECONOMIC EVALUATION AND INVESTMENT DECISION 
METHODS, Investment Evaluations Corp., 1974, Appendices E and F. 
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IPROGRAM LISTINGI 

10 COMpute the present value 
20 of a geoMetric gradient 
30 series for a finite nUMber 
40 of p<0riods 
~; 0 
60 Revision 11/01/82 
70 
BO 
90 

DISP " 
! 

$ GeoMetric Gradient $" 

j. 0 () 
iiO 

! round X to J deciMal places 

120 DEF FNR(X,J) - INT(X*10 A J+.S)/1()AJ 
130 I 

140 ! Monitor keyboard,returning 
j.SO ! kf~y valtH? 
160 ! 
1'70 DEF FNI<$ 
H30 1<1i::::I<EYlt> @ IF I(lli:::"" THEN 1BO 
190 ~NK$:::UPRC$(K$) 

~.~ 0 (I E.ND l>EF 
;2 i 0 ! 
?~3.0 ! qet thE' j.nput data 
230 ! 
;~~4(1 DISP "What is the paYMent" > (~I INPlJ"T 

X$ @ ON ERROR COlO 280 
2~:iO IF X~li;::"" -IHEN 240 
;260 11::- X'$==" Q" lHEN '780 

?70 P=VAL(X$) @ OFF ERROR e GOlD 290 
~~80 DISP "Oops ... " > ~ COTO 240 

~::(/O DI~::W "HoIoJ M,Hly per':i.o<.is" j ~ INPl.rI X~I; 
@ ON ERROR GOlD 330 

300 IF· X~I;:::;"" THEN 290 
:5:1.0 IF X~I;:::"(~" THEN 7BO 
320 N==VAL(X$) @ OFF ERROR @ GOlO 340 
~~:30 DISP "OOPl:; ... ".; @ COTD 290 
340 IHSP "Discount r'atp" > f~' INPUT X$ @ 

ON ERROR GOTO 380 
:~~:i() H X~t>::::"" THEN 340 
360 1 F X~;;~"" (~" THEN 7U () 
370 I=VAL(XS) @ OFF ERROR 8 11=1/100 8 

corn 3?O 
3DO DHjP "Oopre' ... " j ~) COlO 340 
390 DISP "Growth rate"j @ INPUT XS 8 ON 

EI~R D:< GUlD 430 
4 0 0 1 F X ~I;:::: "" THE N 39 0 
4j.0 IF X~li;:::"El" THEN '?BO 
420 C::::VAL(X$) @ OF~ ERROR & G1=C/100 @ 

GOTO 440 
430 DISP HClops ... II j P GOTD 390 
440 IF l=G THLN V=P*N @ GOTO S10 

4~0 K=(1+G1)/(1+11)-i 

-··l):i.splay s.iqn-·on 

-.. (., c: c: f.:' P tin put) SF! t f:! r' "{' 0 t· t i~ a p • 

'-Tr'ap null input 
-If 'Q' then goto prograM 

op t :i. ons 
-Conusrt to nUMer:i.c 
-Prepend error Message to 

p 1~ () i"lP t <:1 n c\ a ~:; k <:l(J i:i :i. n 

-'CO(Vlputf:~ T'f::l:;ults 

• 
-~ 
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• 470 
480 
490 
~;O 0 
5j.0 

5;20 
~:';;3 0 
':;40 
S-:; 0 
560 
~;;I 0 
580 

':;90 

bOO 
i.·d.O 
6?O 
630 
640 

6':,0 

• 6bO 
6'70 
6BO 
690 
'100 
'71. 0 
'!'?O 

730 
'740 
7~:;0 

'760 
'7'70 
'IBO 

'790 
BOO 

!HO 

j 

IPROGRAM LISTINGI 

! display the present value 
I 

DISP "PI)::: "jFNf~(V,2) E!' GOGI.JB '720 @ 

IF NUM(Q$)=8 THEN GOTO 510 
GOlO '700 

! view input and results 
! 
DISP "PaYMf:Hlt :::: "jF' e Cm>lJB '7;.?0 
IF NUM(Q$)=~ THEN GOlD 560 
DH;P "Discount r'dtE' :: fIjI &~ CClSUB 7 
20 
IF NUMCQI)=8 lHEN GClTO S60 

DISP "Growth rate = "jG @ GOSUB 720 
IF NUM(Q$)=8 THEN 580 
DISP "Periods:::: "iN @ COSUB '720 
IF NUMCQS)=8 lHEN GOlD 600 
DIf:if-' "Pr'(;!!~~€~nt vi:llu~:~ ".:: "jFNn (t,.' ,~~) e 
GO~;UB 7;:.~0 

IF NUMCQ$)=8 lHEN GOlD 6?0 
GOTO '7B 0 

Monitor keyboard and 
accept only RTN, BACK,or 
lAB as valid keys 

Q$=FNK$ @ IF NUMCQ$)t1.3 AND NUMCQ$) 
*8 AND NUMCQ$)11.42 THEN '7?O 
If- NUMCQ$)=142 THEN 780 
RETUF:N 
! 
! display options Menu 
! 
1) I ~) P C I-m ~; ( ;.:.~ 1 0 ) ,; " \) n i:l (:,I a :i. n, "j C H I~ !I; ( 2 3. 
4 ) j " :i. E' W i:i (J a :i. n, () r· Ii.; C H 1< $ ( 1 <'/ '? ) j 

lNPUT "nd?" j (~1; @ Q!I;=UPRC~~CQ$) 

ON F'()SC"r':VE">C~!I;)+j. GO'TO '7nO>BO,~;6(), 
U1.() 
DISP P nTOP 

-.. D i s; p ], a y r E~ s u 1 t 

-V:i.ew input data and result 

-If 'BACK' key pressed show 
p T' (~! vi 0 \J sit eM 

-·l):i.splay opt:i.ol"l!; 

-·(.~c:cept only 'R', '\)', OJ''' 'E' 
k (0') y::; 
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60 

PRESENT VALUE OF AN ARITHMETIC GRADIENT SERIES 

This program is used to compute the present value of a series of cash flows 
that changes arithmetically. Example required inputs are the initial cash 
flow, the amount of the payment that changes the cash flows, the number of 
periods in the series, and the interest rate. Note that the period of the 
interest rate is the same as the payment period. 

• 

• 
i 

1 



STEP 

1 

1a 

2 

• 
3 

4 

5 

6 

SAMPLE PROBLEM 

The after-tax expenses on a machine are expected to begin 
at $1,200 at the end of the first year and increase by $350 
at the end of each year over the 12-year life of the machine. 
What is the present value of the series if it is discounted 
at 12%? 

I SOLUTION I 

INSTRUCTIONS DISPLAY INPUT 

Run program 

See sign-on message $ Arithmetic Gradient $ 

Enter the data What is the 1st cash flow? 1200 [RTN] 

What is the payment? 350 [RTN] 

How many periods? 12 iRTN] 

Discount rate? 12 iRTN] 

Display answer PV = 16516.55 iRTNl 

Present options menu Run again, View again, or End? V [RTN] 

View the data and results 1st cash flow = 1200 [RTN] 

Payment = 350 [RTN] 

Discount rate = 12 [RTN] 

Periods = 12 [RTN] 

Present value = 16516.55 iRTN] 

Present options menu Run again, View again, or End? E [RTN] 

End program 
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STEP INSTRUCTIONS DISPLAY INPUT 

1 Run program 

1a Sign-on message $ Arithmetic Gradient $ 

2 Enter data What is the 1st cash flow? S [RTN] 

What is the payment p [RTN] 

An uppercase "Q" at this time How many periods? n [RTN] 

wi 11 cause the progarm to go 

to step 4 Discount rate? i [RTN] 

3 Display results PV = [RTN] 
R, V, or E 

4 Program options: Run again, liew again, or End? [RTN] - -

If I R I then goto 1a • If I E I then end program 

If I V I then: 3 

5 View the data and results 1st cash flow = [RTN] 

Payment = [RTN]/[BACK] 

Discount rate = [RTN]/[BACK] 

Peri ods = [RTN]/[BACK] 

Present value = [RTN]/[BACK] 

Goto step 4 

• 
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VARIABLE NAMES 

NAME DESCRIPTION NAME DESCRIPTION 

Discount rate 
I as a oercentaae W Temporary value 

Discount rate as Number to be 
11 il rlAcimal function X rounded in FNR 

J 
Precision in rounding 
function FNR K$ Key pressed 
Number of periods 

Q$ 
Alpha input; used to 

N in analysis control the program 
execution 

P Payment 

V 
Present value of payment Input value; converted 
over N time periods at X$ to numeric 
I discount rate 

S First cash flow 

Reference: Stermole, F.J., ECONOMIC EVALUATION AND INVESTMENT DECISION 
METHODS, Investment Evaluations Corp., 1974, Appendices E and F. 
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IPROGRAM LISTINGI 

10 COMpute the present value 
20 o~ an arithMetic gradient 
30 series for a finite nUMber 
40 of p~?r:i.ods 
~) 0 
60 
70 
80 
90 

Revision 11/01/82 

DISP II $ ArithMetic Gradient $" 
100 
1.1.0 ! Round X to J deciMal places 
:\.:? 0 
130 DEF FNR(X,J) - INT(X*iO A J+.S)/10 A J 
140 ! 
i.SO ! Mon:i.tor· kf.~yboar'l1, r'etur·ning 
160 ! key vcllue 
i 70 ! 
180 DEF FNK':I; 
190 K$=:KEY':Ii e IF I<~I;::"" THEN 1<10 
200 FNK$=UPRC$(K$) 
210 END VET 
2~~O ! 
~:~:-50 ! qet th~? input cle'lt"l 
;:~4 0 I 

~~~,o DIGP "IJJhat is th~? j.~:;t Ci:1Sh flo .... )") (f! 

INPUT XI @ ON ERROR GOTO 290 
260 IF X$::::"" lHEN 2S0 
270 IF X$='Q' THEN 800 

280 S=VAL(X$) @ OFF ERROR @ GOTO 300 
217'0 DISP 'Oops ... ' E~ ccrro ;:::~.)O 

300 DISP "What is the paYMent") ~ INPUT 
X$ @ ON ERROR GO TO 340 

3:\.0 IF X~I;="" THEN :~OO 
:5:?0 IF X~I;:::"Q" THEN BOO 
330 P=VAL(X$> @ OFF ERROR @ GOTO 350 
:340 DISI:' "Oops; ... ") E' GOlD 300 
3':iO DISF' "How ",any p<0r'iod!:;") (~ INPUT X ':I; 

e ON ERROR GOTO 390 
360 H X':I;::: II II THEN 3'~;() 

3~0 IF X$:::"Q" THEN BOO 
380 N=VAL(X$) @ OFF ERROR @ GOTO 400 
390 DHH-' "Oops ... ") lli' COTO 3S0 
LlOO DISP "l):i.~::.count r·at(::") If! INPUT X~I; f!! 

ON ERROR GOTO 440 
410 IF X$::::"" THEN 400 
I~;::~O IF X~I;::::IIQ" THEN BOO 
430 I=VAL(XS) @ OF~ ERROR ~ 11::::1/100 @ 

GenO 470 
440 DISP "Oops ... ") ~\ GOTD 400 
4'::;0 I 

460 ! COMPUtE: thE:- vi:llu~?~:; ... 
4 '/0 W=: ( 1.-··1.1 ( 1. + Ii) A H) / U. 

- D i ~:; p lay s :i. q n .- 0 n 

-Accept input, set error trap 

-If null input) ask again 
-If IQ' entered, gOtO prograM 

op t :i. ons 
-Convert to nUMeric 
-Prepend error to proMpt and 

(;lsk aqain 

• 

• 
l 
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i 
I 

~ IPROGRAM LISTINGI 

480 
490 
SOO 
5j,O 
520 
S30 

540 
~iSO 

S60 
S'70 
sao 

590 
600 
6:\.0 

V=W*P*<i/ll-N/(li*W*<i+Il)AN» 
V""V+~)*W 
! 
! display the present value 
! 
DISP "PV "" uJ:NI~(V,;,:!.) (f! GOSUB 7-40 @ 

If NUMCQ$)=8 THEN GOTO 530 
GOlD 800 

! view the data and results 
I 

DISP "j,st cash flol,J = U ;f; @ GOSUB 7 
40 
l~ NUMCQI)=8 lHEN GOTO S80 
DISP "PaYMent = u;P @ GOSUB 740 
IF NUM(QS)=8 lHEN GOlD S80 

620 DISP "l)i!:icount r'aH? =:: ",; 1 @ GO~3UB 7 
40 

630 IF NUM(Q$)=8 THEN GOTO 600 
640 DISP "Per'iods "= ";N (.;0 COSUB '740 
bSO IF NUMCQI)=8 lHEN GOTO 620 
660 DISP "Pres~?nt viillu(,? = II ;FNR (\) ,2) ('!? 

• 
GOmm 740 

. 670 IF NUM(QI)=8 THEN GOTO 640 

• 

680 GOlD 800 
6'7'0 
700 Monitor keyboard and 
710 accept only RTN, BACK, or 
720 lAB as valid keys 
'730 
740 Q$=FNK$ @ IF NUM(Q$)li3 AND NUMCQS) 

18 AND NUMCQ$)li42 THEN 740 
'7~;0 H NUM«()I)::142 THEN BOO 
'NJO REl UI~N 
770 I 

780 ! display options Menu 
790 ! 
800 DISP CHI~!I;(2:l,O),; "un aqa:i,n> II ;CHR!H2j, 

4) ) U i e~\1 a 9 <:1 :i. n > 07' ".> om ~f, C i r:y7 ) ,; 
8j,O INPl.J'"I lind?") (~~l; @ Q$:::UPRC~pi,GH) 

820 ON POSC"RVE",Q$)+l GOlD 800,90,S80, 
830 

B:50 DISP (i~ ~nop 

-View data iilnd results 

-If 'BACK' key pressed, show 
previous iteM 

-'(H::C(':~p t on:l.~,1 I r~') l IJ' or' I E I 
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