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INTRODUCTION 

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for 
the HP fully programmable calculator user. This service is designed to save you time and programming effort. 
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in 
terms of power and flexibility, but the real genie in the bottle is program solutions. HP's introduction of the first 
handheld programmable calculator in 1974 immediately led to a request for program solutions - hence the begin­
ning of the HP-65 Users' Library. In order to save HP calculator customers time, users wrote their own programs 
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs 
were accepted and made available. This overwhelming response indicated the value of the program library and a 
Users' Library was then established for the HP-67/97 users. 

To extend the value of the Users' Library, Hewlett-Packard is introducing a unique service-a service designed 
to save you time and money. The Users' Library has collected the best programs in the most popular categories from 
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting 
in substantial savings for our valued HP-67/97 users. 

We feel this new software service will extend the capabilities of our programmable calculators and provide a 
great benefit to our HP-67/97 users. 

A WORD ABOUT PROGRAM USAGE 

Each program contained herein is reproduced on the standard forms used by the Users' Library. Magnetic 
cards are not included. The Program Description I page gives a basic description of the program. The Program 
Description II page provides a sample problem and the keystrokes used to solve it. The User Instructions page 
contains a description of the keystrokes used to solve problems in general and the options which are available to 
the user. The Program Listing I and Program Listing II pages list the program steps necessary to operate the calcu­
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent 
information about data register contents, uses of labels and flags and the initial calculator status mode is also found 
on these pages. Following the directions in your HP-67 or HP-97 Owners' Handbook and Programming Guide, 
"Loading a Program" (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing I and 
Program Listing II pages. A number at the top of the Program Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult 
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97 
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but 
some differences do occur in the keycodes used to represent some of the functions. 

A program loaded into the HP-67 or HP-97 is not permanent-once the calculator is turned off, the program 
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card, 
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner's 
Handbook for full instructions. A few points to remember: 

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your 
program, review the status section and set the conditions as indicated before using or permanently re­
cording the program. 

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have 
recorded the program. This simple step will protect the magnetic card and keep the program from being 
inadvertently erased. 

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept. 
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Program Deseripfion I 
Program Title PUT & CALL OPTION FAIR VALUES (BLACK-SCHOLES) 

Contributor's Name William B. Henderson 

Address 160 Paseo de la Concha #F 

City Redondo Beach, State California Zip Code 90277 

Program Description, Equations, Variables This program computes the theoretical value of a 

European1 type put or call option using the valuation formulas of Black & Scholes2 ,3. 

where I 

N(-d) ~ 1 - N(d) 

The Hedge Ratio for a Call Option = N(d1 ) 

R is the appropriate interest rate expressed as a decimal. 
t is the remaining time to expiration in years. 
V is the variance rate of the return on the underlying security. 

Operating Limits and Warnings The variance term in the equation must be the future variance 

of the underlying security for the option to be correctly priced. A more complete 

discussion of this term is available from the program author. A crude estimate of 

variance may be obtained from the formula: 

V = Stock High - Stock Low 
{(Stock High + Stock Low) during the past year. 

Out-of-the-money options are extremely sensitive to this term and large errors in 

value may result from improper choices. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(e5) _ 

Sample Problem(5) A. What is the fair market price of a call option with a striking 

price of 65 and 91 calender days remaining to expiration? The current (risk free) 

interest rate for a 91-day T-Bill is 4.65%, the current stock price is 6Jt and the 

estimated variance is 0.125. 

~. What is the fair market price of a put option with the same conditions as (A)? 

C. What is the value of the call option in (A) if the variance term is actually 

0.175? 

~. What is the Hedge ratio of the option in (C)? 

KEY IN: DISPLAY: 

65,A 65.00 (p t Ok ) 
S rl e 

63.25,B 63.25 (p t k) s oc 
91,C 0.25 (t) 

.125,D 0.02 (V2 ) 

Solution(5) 
4.65,E 0.05 (R) 

SOLVE AI fA 1.14 Convert to 1/16thsl fC -- 1 2/16 

SOLVE BI fE 1.00 Put/Call toggle 

fA 2.14 Convert to 1/16thsl fC -- 3 1/16 

SOLVE CI .175,D 0.03 (V2) 

fE 0.00 Put/Call toggle 

fA 1.76 Convert to 1/16thsl fC -- 1 12/16 

SOLVE DI fB 0.45 

Reference (5) (1) A European option can only be exercised at maturity. This differs 

from an American option which can be exercised at any time through maturity. 

(2) Black, Fischer and Myron Scholes; "The Pricing of Options and Corporate 

Liabilities". Journal of Political Economy (May/June 1973), pp 637-654. 

l
(3) Black, Fischer; "Fact and Fantasy In the Use of Options". Financial Analysts 

. Journal (July/August 1975). pp 36-72. ) 



STEP 

1 

2 
3 
4 

5 
6 

7 

---FAIR OPTION VALUE---

~1 -+ VALUE 

@ STRIKE 

: -- HEDGE 

'I STOCK 

,~ 1/16ths 
" 

I # DAYS 

INSTRUCTIONS 

Key in Striking Price of Option 

Kev in Price of UnderlvinB" Stock 
Key in # Calender Days Remaining on Option 

Kev in Variance 
or, if variance is unknown, estimate as 

follows I 
Key in stock's high for year, ENT 

Kev in stock's low for year 
Key in appropriate interest rate 

Select Model 
0 = Call Option* 

1 = Put Option 
*Machine is in call mode when card is loaded. 

Solve forI 
Option Valuel 
Hedge Ratio I 
Convert contents of X-register to 16thsl 

HH-V2 

VARIANCE 

INPUT 
DATA/UNITS 

$ 
S; 

days 

V 

$ 
S; 

% 

3 

PUT? 

INT. RATE 

KEYS 
OUTPUT 

DATA/UNITS 

CJI A I $ 
c=JGJ $ 
r~r 0_1 yrs. 
c=J l nJ V2 

1 __ Il -, "I 
r--- J r l 
r- -I[ _J 
I f J LD J vG 

[_-_-~ ___ J U: I R 
[----j [ _J 
[-£J L~J 
0=] [ E-] 

c=J[ I 
[ ---Il __ - J 

[ __ :(J [Tl $ 
[ f 1 L_.B-] 
,---, c-] 

_j'---.J _JL 
C::=J [-.-] 
L=-I [----.J 
C-] [-~] 
I __ J C_~ 
1----] C-J 

---- ---

[~ ___ - J [.:=J 
C..::J r-- J r ____ ~ L_] 
[ ] C-~l 
c=J [==J 
[~C ] 
[ --I L':=-l 
[_:=J LJ 
[=--] C-J 
[---l [---] 

------ ---

[--I[--~ 
------- --

r~-.J l_ ,,~ 
r-_~ [.---:::J 
L- - l r-~ 

----- - ----

1 __ -_ -] r~~-=-I 

1 -
_I[-~ 

I -- J [--- ,I 
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STEP KEY ENTRY KEY CODE 

o 1 

so 51 

[tB~ :t:LBLH 
€fez SroH 
fiB] RTN 
8134 *LBLB 
13135 STOB 
(1136 RTN 
fiB? ,:LBLC 
BBS :3 
8B9 6 
BIB 5 
€.ill 
812 sror 
B1:3 RTt-I 
B14 *LBLOi 
815 ST06 
816 R.l-
81? ST07 
€FIE RCL6 
819 -
B2B RCL7 
B21 RCLb 
1322 + 
823 2 
1324 -
825 -
826 *LBLD 
827 X' 
828 STOD 
829 RTU 
B38 *LBLE 
B31 EEX 
€f32 2 
B33 
1334 
835 
836 
e37 
838 
839 
848 
841 
B42 
843 
844 
845 
846 
847 
B48 
849 
85B 
951 
852 
953 
854 
855 
956 

U<;.pJ 

IB 

STOE 
RiN 

*LBLQ 
ReLB 
RCLA 

LH 
RCLC 
RCLE 

x 
+ 

RCLC 
RCLD 

x 
IX 

STOl 

EHTt 
EHTt 
RCLl 

2 

STOl 

2 

52 

S'"to c k 

97 l)rf'~r8m IJs'ln~ I 
COMMENTS STEP KEY ENTRY KEY CODE 

':.. 1 f'C I:- H ; ~\ L l' 
'S~ .. r~ L ,,,,J 

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

REGI~I~n~ 
3 6 

53 54 55 56 

o 

B57 -
B58 Xty 
859 RCLi 
B6B + 
861 GSBB 
862 ST09 
863 RCLB 
B64 x 
B65 F8? 
866 CHS 
867 
868 
869 
B7B 
B71 
872 
B73 
874 
875 
876 
8?7 
878 
879 
88B 
881 
882 
B83 
884 
885 
886 
887 
888 
889 
898 
B91 
892 
893 
894 
895 
896 
B97 
898 
899 
198 
181 
182 
18:? 
184 
185 
186 
187 
188 
189 
118 
111 
112 

Low 

';SB8 
RCLii 

x 
RCLC 
RCLE 

F8? 
CHS 

RTN 
*LBLB 

ST04 
ABS 

:3 
3 
2 
6 
7 

+ 
1/;'­

ST05 
:3 

y ... 

9 
3 
(' 

2 
9 
8 

x 
RCL5 

Xf 

57 

1 
2 
8 
1 
6 
7 

COMMENTS 

~ P!JT ? 

- 5;,,1 ... N(J,)"",N(-JJ 

I) llvlT 7 
P r . 

5",/'''rnA 1-.'" (' ;; ( 

eV';!LA:iJ. '/'ov. of 
c ...... '" ! -'l1:~p rl{)~"",~ ( 

:;)'~1 ;f~d' 
_00 

H4 ... Jbo,,~ of 

fI!~fL e ... "" ~:{;./ 

FU",cI:~ { ()4 M'S 55) 

Ab(CI_"W;'~ *" 

8 

Ste.,"' .... 

f'I,g,~. f'tbl;(df..,.,... 

11' '1~2. 

I ~ (d ') I ~ \ o-s 

.,~ 

58 59 

II u~J 

.. 



97 Pro~ram I~islin~ I I 5 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

11 J 6 I 169 + 
114 x 178 RTf.! 
115 - 171 *LBL2 
116 RCL5 172 1 
117 . 173 fHIt 
118 4 174 RTH 
119 :3 175 *LBLe 
126 6 176 F8? 
121 1 177 GTD3 PlAT (c..4LL 
1"" 8 178 SFB J.,.:.c. 
123 ~ 17 0 1 70 "j,Ie.. 

• J 

124 6 18B RTH 
125 x 181 *LBL3 
126 + 182 CF8 
127 RCL4 183 8 
128 Xi. 184 RTN 
129 2 185 R/S 
136 -
171 ,.,. e'; 
132 -
133 Pi 
134 2 190 

135 )( 

136 .(X 
., 77 
" ~'I -
138 RCL4 
139 F8'f' 
148 CHS l P,), 141 X(B'? l 

142 bTOl 
143 R ... 
144 CHS 200 

145 1 
146 + 
147 RTf.! 
148 *LBLl i 

149 R.j. I 

156 RTN 
151 *LBLb 

I 1 r:~, RCL9 I ..;L 
H .. ./~~ r~./',> 153 RTN ---+ 

I 

154 *LBu 210 
, 

155 STOI 
1 <;:.-.... t FRC - (,,,,,,-1-('.. f f I'If 
157 . (P'7; ,-/('.(' 

, 
x- I:,.' 

158 1 
;<;:0 6 PO:J 12: '/,&. -f L ; ..... . 
166 STab 
161 x 
162 RHD 
163 I(CL8 
164 X=,"f 220 

165 GSB2 
166 R.i-

i 167 RCLI 
168 INT LABELS FLAGS SET STATUS 

A 5 f -;'k~ B ,)f"d, C t:t !l .. " . 0 V E R 0 )t(' .) FLAGS TRIG OISP 
a > ,/;. I,., b 

...... !-1r .·!~c c 
-- I(,.,'~' d HfL'" '11 e PI'T ? 1 O~FF , 0 B'" DEG W- FIX W 

0 H( J \ 1 2 
, 

3 4 2 1 0 B" GRAD 0 SCI 0 :) ~, , 'I; . (i,:, " 

5 6 7 8 9 3 
2 0 [9 RAD 0 ENG 0 
3 0 @- n~ 
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Program Deseripfion I 
Program Title 

Contributor's Name 

Address I S ~ I 
City S", '" JJ i IJ /rt. .. cr 

t,'-~i) G, 
A~t+ct< Hit"';,:... 

State Zip Code 9 +VS 7 

Program Description, Equations, Variables /HI~ f.eQ 6l!.Af4.{ ()5r~ '71+17 !3J,Ik.k. - SC.110Llf""j 

Fol.#//LA- F{)jt (jt1;T ft.lc..f:- o~ (".A-I..(. ofT1~~~ !rJ,0I-J6-- (jiTH 

O~ TH""S" 'STIHJO~ (lAC. \~ C4LC .... o-A-~ A+'j) ,~c>i~ t:>F- f<.I') ," 

~""t-lCTl:>"; ()~ ).(/W.lt V.4.t,I1>4L1i5 D~JJwe-i) 1'\5 

f ( 8 ) f() t) ~ t!) (5) V J = Ps ~ (01,) - e - t t'l CoiL) 
(1'5/po;) +" ( Ie +- V7'L) t ..2-. ("sir,) + (~- Vx.J t-

V (F ~) 01'2,.::- \I rt - I 

~ ()C) ~ 
.!. + j f(L) l.. Z. er (i V1itEU ~ Mf~ ",I-(J;.TI~IJ Foe.... 'd (~) ,~ 

'<f(x) ':" 
t /- ~ (It) 

~(~) 
X~()J 

<0 ,. 
V /'te(LtJ" cQ o-} ~ 

e -"y .. [ 
..[ l-;r 1 [c 43 "l. - .. j Z-'a -+-. 931/ 11.. 7 } 

t 
vJlTU ~::: ~ .331..1/~f 

B;: DPTltJ.-...J 1'~/ce- (I)t)j..'~) J I? = /lJn-usr !?/tTC (~sf., 15 E'/../j"a:Lrb 

A-j !),~S» t::: IJI-IC (Yl:~)) Pe;: 5"fjt!i ". t'~I£.6" (Dc~~ l., p$;:' (...(J~ 
~T1>L.4( 1'£, '-E Lbo,,~~) y:: VOLt TILl )-" 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

.. 



(I Skelch(es) 

Sample Problem(s) 'The: -¥.:t LL-O...,.; ,.;...; c- SrA-n ~ T( C.:5 

3/Z'>1/-77 :-
C/H,,/.... C F>no.v e¥i»,'CAn();,.J: ~Ay ~I.)G-

D -Pnf>..., "f>R. \G~ , iI(, 3}) ... 

Sf..> 14-(' 
Sm, 'f-f!' 1'R.1<:t? ~::> &-.:> 

5TO~K (' f? I L~ 7S II?. 75~ 

Jl,1M,,"C'-, - A:>s I{.-,uc:-o 

SLoPe 0;::' (J.DyJ:;w 

VCI...'TH,'1'7 F,,{t ~k .sl~t£'-~ 

{'.R-tc.",- wr t SrocjC. P.e,c./r 

Solulion(s) 

St./],) 

("e ~-s.s 

Kc'-! 

40) Ke-y IN /vll'\ 'I P.M~ 1:;~-vLS • 

5T(J 3) ~o ~1'$> i- J 7S. S- STO ..5) 
I.obl.-), STO I ) .. oS :,TO L.J 

0.3 (G-UOJ) s~ "I 
C I R~~v'i--T -= o.;it,. 

II-J fJ u~ PMAII4e-;-c~~ 

PRES) t) !2E5J .... r :: 0.;1(.-

b) U~)l.J 6-

c) U511 • .;t--

01) U5i,u &-

P./I4~c.14 ~ /2. S 

PM~t;-/(;.~ s : 

PAf..A.'-i b/);R ~ ; 

3.7{" STC I) 

!). '-J.. yr-o" (l/?I:"j j 
) 

t'/( t~!::> .f c{ I re~' .... vr :: 

c. ~ -=-' STD "­ ) 

D) ~t-3u"":T;; fJ.+f­
'7. b S-'NjVEM! 

,€ e-5 u" r =- -- f., 4 7 

F B JJ C, " .t) Reference(s) 1~ Cltc"re. /,f'tel'-.,+t-.to fV\ YR~'", JCWOl-cs) il-te" r :elC;I.JC_ () F- [) 1'11<=-'--'.5 

leND ~~ P".e.A~ I..IM'JiLI TtGS/" Juvet=4L. of PO'-l:tl<~d L.. tiC<JIv9M"/ 'it I WI/J"''v t: 197.3) 

7 
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STEP 

81-A <: K - SC-tto L..t--~ 
I:: OPT/o ..... ~ J 1..= t..J 3 ~ t:) 4 ~ ST~I~~ , 
;=- S,9<."'- ..I ) , ~ VCI-I't"I/.. • .,.r 

INSTRUCTIONS 

..f,; ~ <: f I ( B) 

INPUT 
DATA/UNITS 

v 

KEYS 

c~r __ 1 

I=-=IC=I 
ISTol1 I I 
li7-~11 2. I 
ISJ;1 I [ 3 I 
ISTo II 1-- I 
IST"o II .s- I 
15;-0 II (, I 
I-f'c- II I 
I II I 
[c II I 
I ~II I 
I D_ II I 
190£11 I 
I II I 
I II I 
I II I 
I II I 
I II [ 
[ II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I I [ I 

I [ I 
II I 
II I 
II I 
II I 
II I 
II I 
II I 
II I 
II I 
II I 
II I 

OUTPUT 
DATA/UNITS 

R 

p., 

v 

B (.I) 
V 

{;(8.) ¥JI 
((tJ~·!vtM 

.. 

.. 

.. 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 ~LAL A 3' l,~ 1/ (U,L. <: 34 13 Jf(~+ ~)- C:(\'-~} 
..I..S~ 3533 1- ~I LlX RC-l. (l) J 4- 2..4-

>~ 
.J.. ~TAJ 3S1.~ 

+- p~S 3/ 42- 060 *t..8Lc.. 31 ~s- 13 

~ SID G'} 33 24- I 0\ 
.f-p~~ ~I 4L C.GJ~6 A J) 1..~ " +' (x) DSP '2. 2..3 () z.. 0 DO 
...k ~nJ 3~ 2.2 ST'O / 33 0 1 

-L8L .tl... 32. 1-5' JS'" 

~ 
f 6-58 , J I 2.L &>, 

010 A( -fo~ 35' 1/ DO ,t b,J 3sa 
G-TD 0 2-2- 00 Pfr<)5E: J+.1-8L. E' JI 2.$ IS II Usc NIJ,..iif.lcltl.... 

'" SFc:> 3S" S'J 00 " Of; 
TD6r"E 

I) If'P/2t.tl-JTI/H_ , 
0/ f~58 A 31 2.l. II TO ,"~IJ~n= 

.J.. ~IN 35" 1.1- 070 + FI~ 3) l3 X, F~M 
3, 1.,5' DiJ f (T.sg A 31 2.1..11. 

.. 
.1.1>1.. 0 I~ ITI~f.., 61J~J 

0 00 Ret.. 8 ~4.11. 
.-I. cF () 35" '" OD ~TO 0 2L DO 

~ I?TlJ 3)" 2.2- h .. .8L. " 3' 2S 0" 17 t: V' I't L, /J It-7'Ii" 
~LtH" a 3 z. 2-~ II n S T"P-II % 11 ~CL () 14- 0.:1 [ .f(-.tc:) 

020 ....l. SF , 35" SI 01 '> ,<H.J l) 5n- f~S6 I ~ / 1., D) 

STo e 33 IS f ..... ~ sr" 8 J 3 11. 
7t. ~rAi 3.) Z,L I) JtL.6 L 0 JI l.S-ov 

1t-L.8/.. b 3} L$" 14- } .f/(X) ld.r. t . Rct, A 3+ 1/ S~r ""tn1/.:>,D 

5" .,S- S7()~1C.. flUe,. 080 R.eL 0 J4 DtJ CAL-CUj,..A-TC~ 

<#.70 2- 21., D2- SNI A 33 II CoIU..EC7i D4J 

*-J .. AL d 32. zs 14-

f f/(J() w.r,t. - 51 n-~ ~ V A-L-Vu 

3 03 (tC.L t> J" 14-
~L6~ ~ 3) .,. IJA Ii 

eCL 6 34- fL 
/H-JO :5c~ 

"S'"02.- 1/,a.L.VQ f.:>f... 
'f G-S~ 1t 31 2.1. II II 5;0 D 3~ l~ I->I;~T i-g .. P 

030 *'-dL. 6 3) U,1- - 5'1 
ec'i( +3 c 4j D,"&f" j)e'F-/tU4.:r - il 
<:"H5 4-z. Ij) %A t:'/{ 1- 71 

2.- 01- o~~ O.c'>J % ~TO-O 3 ~ 51 1J0 .s u B GO: •. UbCTf .. ..; 

~CL e ~+Is" 090 ReL. 0 3400 ~ p,..". ,..., 0 .-l fl ~ 3S" 11 01 .,( F.:> l 35" 71 00 ilISf'LJ+-( /tOcrr 
~ X~"'1 3S" 51- .J... Ps£ )S 72.. 

.J.. It? J, ... as" 53 II -f- 81 lJ tlolJJ (C~A+·J(;;G'/)(L?I) 
.f%. 31 8l. ~ If 0'0 Os'- 'j,,,, .f- ~l> 31 z...f.. 
f ';( =t:> ~ JI51 ,c!A TJte(, -rfl-h-J f )(~i)~ 3) " I] /+t:.C"o.JJU>rf'E ~ 040 .e... J,.ST X 3S 82- ~J. of)(' ",5 .0)( 

G-T D f., "1.2.. 0' 
STo c:: 33 '3 ~CL 0 3+ 00 J I F So) Dll PI..F\'f 

"t. 01.. ~~T1oJ '35" ,L 
.!. ~J ~~L I 3) 2.5 ::>, 5T~ 8 l.A(./( ~ 

- SI f ( 'IC - .0 )C/'&. ~ 100 sro (I) 33 1.4 SCIt-"Ur""1 j(1Ol119 i) 

.ITO A 3j " ,eeL. " 34 D/,.. 

} STO 0 33 00 q )('L J2..S,," v L 

fGS8, 3) 2.-2.. 01 2- ol. -
.5'1'0 j) 33 14- + ~I 

2-

RC.L,4 3+ IJ Snz 3l j»)J 

050 RCL C. 3+ 13 .f' G-Sl3 L 31 t.1. .:no. ) 01., 
+ 'J 57'vI 3, D1 

Sro 0 '330D RCL'it 3~.::>8' 

J cA1.. .f: ~8 j 3 ]..2. 0 J c.tt.s 4-1.. 
3n;) & 33 /z.. 110 "f' c;.SB L 31 2..1...:>1.. 

~c.L.. j) 3+ 14- 1 f (;~B 3 31 2.1.. 03 l ~ £"1 ({CL .... 34-il4-
REGISTERS 

0 1 2 3 4 
p~ 

5 
fs 

6 V 7 8 9 
Xi B I( t IW() T~ 

50 51 52 53 54 
(Ii 

55 56 
V 

57 58 59 
13 R. t (s Tt!''''p Tt'M.p 

A IB .f('lti.~ Ie 0 -f ( '\C i.o/ ) IE &II" I I V A-f~,Mt~ ur-'f. (.-1 0>' ~ 



10 671)rc,gram IJs.in~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

)( 71 1 • ~3 R 
ReL 2.. )4- 01.- ) e -fU. P is ~ (oL .. ) 

170 q 0'1 
,tlc.L. .3 34-03 3 Ol 

X; 11 7 0-, 
q,. IG~ 32. 5l. I ':::-1 
"..J. SI 'X. 11 
.eeL. I 340\ /?u ~ 34-- 08 

120 +- t.., . xl 
Ret.. 7 J4-07 ( 01 

-( ~ ~-~ 35" 5"1- 2. 01.. .. 
5To 7 33 07 

) p~ ca (~,) X 11 Q(k) 
~ )(50"1 ~s .5-~ 180 - 5"1 
£G-S63" J 1 2.2.. 03 . &-1 

R.CL-S 3~DS ct o~ 
)( 71 ~ 03 

R.ci... 7 3~ D1 , -;x; 
- 5"1 2- 01-

130 f-f~5 314-2. ~ "'I 
iCL(i) 34- z..4. ~CL. 8 ]~o'li 
f- P4! ~ 31 +2. '" 1, 
~j-o U\ 33 1.4- ~-rr ~s 13 

-t ~" 3S .5""3 ) A~5 
190 1.. OL 

~ (,nJ J5 z,2. \C 1 , 

>J uu. :l.. 31 1S oz. f-fi JI S-'1 
R.. CL .l.. J 4- Di. + b"l 
~ " k (/},f&, )+(tZ +f) t 

{act.. 7 H· 07 
tRct.. 3 3+-03 ff~S 31 42-

140 J',. 71 0,. x ~ 3l. S"~ 
Il.CLS" 3+05 Vff ilL QL. 

~CL.."" J .... Z>~ ..L ~I .. II "'- ,e.ll 31. Sl. 
f2w 31 Sl. 200 v • l/i Ij -:-

f- (,,1 ..D.F"~ 35' 11 Oi. 
~ei... ~ 3+0,", ~ (.rf..l 3 S- 2.2-

-:- 'il c.t+-~ +l. 
~ct.. 3 3+03 t 01 
f{;. 31 S4- + " 150 -+ ~I .a. f..rJJ h-2.1. 
-it.::nJ UU·I) 

'tf'L.I3L3 31 lS o~ 
ff'~5 3, +z. 
ST07 33 07 210 

f )c 4.0 ~ 31 71 
"SF2. '35 51 C~ 
.-iMS 3S '+ . 83 

3 oj i 
160 3 03 ) 1~.331.11'11.' z.. 02-

7 a1 
)( 71 
t t'>1 220 

+ (,1 
~ Vx 35"" "1.. 1.1 
Slo i' .33 oS 
~ x"L 3"1. S-. 

LABELS FLAGS SET STATUS 
A 

Bx., ..... Pel', \ Cv! r flle\ D I Po E 0 
PItV~f: J/'oJIT f(\{) W~ j VDi. .... ~r FLAGS TRIG DISP 

a ~~ b c d I \ e P(+Vjc 1 Ofr> A 
ON OFF 

f (It ""lot: t o D ~ DEG 0- FIX ~ 

o (JfWS€ 1 +()(} 2 f' {v;V J 3 a (I() 4 
2 (()('C\ )C~O 1 D [B- GRAD D SCI D 

5 6 7 8 9 3 2 D 1M- RAD D ENG D 
3 D i.9" 

n __ 



"rogram I)eserip'ion I 
Program Title Boutines for Ol-'tion Writers 

Contributor's Name 

Address 

City 

John R. McGinley Jr. 

235 ~ast j7th St. 

New York, State N.Y. 

11 

Zip Code 10022 

Program Description, Equations, Variables Using thE: Black & Scholes Model (compliments of T.1.) 

the value of a bi ven option may OC; calculated tji ven stock & strike prices, an inter­

est f.'ate, the stfJck's volatility(see below), the days to expiry, and the dividends t~ 

be rc.;c;civfcu in the illteril!:. 'I'hen the hedge ratio is calculated from which the number 

of options per S1-1arr;! to write is detcl'mine(i. Once done, the max. yield on investment; 

cash floy] yielJ, and the annual rate of retur(l on the lesser of these can be calcu­

lated. Finally the :li~h ar,d low break-even points for the stock are figured along 

with the; point of l:laximUJYl profit (should the oDtion exnire or be exercized there). 

Equations 

1) Cash flow return = Premium divided by Stock Price 

2) Premium = /I Options written X Dric~!"_~on received 

Value = P"ock N(D.) - p .. " N(D2 )e-R.O· (continued on page 2) 

Where DI = _l_n(P .. ock "'- p ... ,l~-tjR + ~V2) ~~_~ 
VyM 

D2 = ~~n(P""'k -;- PE·~)_-t_l~---=--~V_2~t __ 
V y7it: 

Note: Based on the Black and Scholes model published in 
Financial Analysts Journal, July - August 1975, page 65. 

Operating Limits and Warnings Ontion vaille must be calculated first, then the hedge ratio, 

followed by the # tn write. Only then can the retllrns (e/F fI-. MYOI) be figured. Latte~' 

enables the annual return to be determined. Nnw the high. low. max Doints can be 

cal clll ated. The givens are all remembe"'ed until llSer changed. 

One CUll go directly frof.\ 3ettinc:; the nm::ber to -drite to L-M-H without fi~uTin3 

the annualized return first. i.e. seq,_,ence r.l1.~St be E, fe, fd, :"c, fb. (fa ;,l8.y be used 

any tir.ie after fd') 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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3) MYOI = Premium + (Strike - Stock prices) + dividends, all 
divided by dividends. 

4) Annualized return = (Days in year/days to expiry) X lesser of e/F or MYOI. 
5) HOptions to write = l/hedge ratio. 
6) Downside protection (break-even) point = Strikeprice - premium 
7) Maximum profit point = Strike price 
8) Upside protection point = ({Premium + strike - stock prices)/ H Options 

which are uncovered) + Strike price. If options are fully covered, 
upside protection = Strike price + premium. 

*Volatility is the annual. standard deviation of the return on the under­
lying stock. There are several ways of est imating it. One is to keep fitting 
various values into the equation until the ~ual. price equals the calculated 
price. Another is to use tb1s equation: 

High - Low 
Volatility : 

1/2 ( High - Low ) 

where the highs and lows used are those of the stock over a period of time. 
Experience has shown using this method produces values which are too high. Thus 
use . 6 months' highs and lows ( those printed in the newspapers during June & 
July ) or dispense with diyiding the denaninator by 2. 

* Be careful not to contuse volatility with beta. The beta of a stock or 
option measures the variability with respect to the market; i.e. if' the market 
goes up ten pOints, how far should the stock go? Volatility, on the other hatid, 
measures the stock or option's variability with respect only to itself. How 
much does this stock tend to move around. AT & T has an approximate volatility 
of .11. National Semiconductor has an approximate volatility of .49! Almost 
5 times as volatile. Moat brokerage houses can provide you with the numbers 
they are using as of any given date 

Purchase of a Call Option gives the buyer the right, over a specif'ied 
period of time, to buy so many shares of the stock at a fixed price. Options 
are traded on several exchanges and move in price with the underlying stock, 
only with greater percent pr~ce changes because of the high leverage. There 
is usually a certain premium built in to the price at the option whig represents 
the price 10\1 pay tor the right to buy at a set price. The amount of the pre­
mium is emotionally determined, but its theoretical amount can be calculated 
by this model. Any variations fran the theoretical, then, could represent 
potential profit. Normally most of the premium, if' any, is lost by 30 days 
prior to expiration of the option. Writers of options like to see high pre­
miums when they "write". Buyers of options like to see none. 

* Do not contuse the use of the word premium here with that used above. 
Here it describes the difference between the selling price of the option and 
its intrinsic value due to the price of the underlying stock. Above, it means 
the entire amount of money an option writer obtains for writing the contract. 

.. 

• 

.. 

.. 
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Sample Problem(s) Given the stock_~f~~ __ C:9_rp. at $118.25 per share, the Jan 120 option 

with 35 days to go, a dividend expected of $1.50, the stock's volatility at .28, and 

an interest rate of 6%, what is the expected value of the option now? How many 

__ c:>P~!~!l_~_~hould I write against 100 shares of the stock given its hedge ratio? What 

are the vario~slyfigured returns which I should expect? Where do I make the most 

moneY? ___ l>lllE!_r~_~re my brea~-even points? 

Solution(s) Kexstrokes Disl2lax Kexstrokes Disl2lax 

1) 120 t 11B.25 [Al $120 9) [fa} 63.47% 

2) 35 t 1.50 [Cl .10 yr. 10) [fb] "$111. 05", "$120". 

3) 6 [B} .06 $128.95 

If} .28 UU .28 

- 5} IEJ !In 11 seconds} $3.60 

6) (f~) 0:p7 seconds) .48 

_ .. --.-- 72 _lfc:lL 200 she 

B} Ltc] "8..:...83%" , 6.09% 

Reference(s) "Fact & Fantasy in the use of options" by Fischer Black (Financial 

Al!Cilysts Journal~ July/August 75), "The Pricing of Options and Corporate Liabilities' 

J?y_ Black & Schol_e.~_(Journal of Political Economy, May/June 73), "Listed Options by 

Bear Stearns, "A guide to AMEX options" from the American Stock Exchange. The 

ThQmps~ & McKinno~_Option Letter. 
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-+ AN% -+"H","M",L -+"MYOI",C/F-+/I to Write -+Hedge R 

Routines For Option \olriters 
StrtCost i Time t Div Vol' ty -+ Value 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I. Load both sides of the card Llf __ 1 i , 
1_---] [ _J 

2 F.nt-pr in nrnpr <:ot-r;le", nr;,..", Strike I~n-.td I I . 
L~-II I 

3. Enter in order, stock cost price Cost I A II I Strike px 

I II I 

t.. "Rnf"",r ;nf"",r",,,,f" r!lf"o of I B II I Decimal i 

I II I 

5. Enter number of davs to eXDirv davs ~nteJ I I 
I II I 

6. Enter dividends expected before expiry divs I C II I Decimal Yr 

I II I 
7. Enter volatility vol'tv I . D_ II I vol'ty 

I II I 

8 Calc. llate ontion'!': thpnrptic.al V;:Ilt:p I E " I $ Value 

I " I 

9. Calculate hed2e ratio I fe " I ratio 

I II I --
10. Calculate number of options to write I fd II I II shares 

nF'r 100 I II I 
I " I 

II. Calcualte MYOI and C/F returns in I fc II I "MYOI"C/F 

nercent I /I I 
I j I -, .. 

12. Calculate annualized return I faJ L.J % 

l= ~J L __ ~l 
13. Determine high & low break-even points [£1,-] [--~~] ''H'' • "M" .:L 

.. 
and nnint nf maximlm Drofit L __ -] [~~J 

[~=--J [~~ 

To calculate new option values with [=~ [ --] 
differin!l !livens chanlle onlv those [===J [ --] 

""",of ... ."A +-1-.." ... .",,+- "' ... ." ... ."+-",of ... .,,A .f ... c=Jc=J . 
CJCJ memory. 
CJc=J 
c=J c=J 
c=Jc=J 
CJC=:J 
c=Jc=J 
CJCJ 



15 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

'11 25 1'1 Enter time in days t--_-tI=RCL;--=--1_~3r___:40:_=:1=-----___i 
« n & dividend in $ IRCL 2 ~4 02 
~~ ')2 81 

~. 

001 * -f LBL C 
STO C 
h x-y 
3 0'1 060 f Ln 31 52 

06 + 61 
5 ~ X 71 

81 STO A 33 11 
STQ 3 33~ ~O ~oo 
h l/x ~'5 62 2 02 

010 STO E ~~ 1 ~ 81 
h LST x ~~ A? + 61 
h RTN 35 22 *I:r LBL 1 31 25 01 

* f' LBL D 31 25 14 Enter Volatility If' x> 0 31 81 
STQ 4 '1~ 04 070 GTO 2 22 02 
hRTN '15 22 ICHS 42 

*f'LBLB ~125~ b~~~~ Ih~O ~')~oo 
EEX 43 rate in f'arm tt If LBL 2 31 25 02 
2 02 .xx.XXSTO 6 33 ~ 

81 • 83 
020 STO 5 ~~o~ 3 ~ 

h RTN 35 22 3 0'1 
*f'LBLE '11 25 15 Calculate option 2 02 

'f r.c:P, I) 11 22 05 value 17 07 
RCL 1 ~m ~ X In 
X 71 1 m 
STO 8 ~~ DB + 161 
f' GSBli- ~1 22 04 h 1/x ~'i 62 
RCL 2 34 O! STO 9 33 09 
X 71 8'1 

030 RCL 7 34 en 11 01 
CHS 42 12 02 

32 52 Il"!lffi 42 
Ix 71 X 171 
I CBS 142 ~ ~Q I~~ 
I 'Am A ~4 oR Is xZ

' 132 .54 
+ 61 • 83 
STO D 33 14 r9 109 

I h R'1'N <~ .,., Display option 13 01 
~i 25 04 value 17 107 

040 RCL A ~411 i 1m 
RCL 0 134 00 X In 
2 102 183 

81 4 04 
.'il 100 ~ 01 

aro 1 I?? Ol 6 06 
* I f' LBL 5 1'U?'i O'i Hedge ratio 12 102 
1~4 I~~ ~ ~ ~ 
IRCL ~ i~4 m Iof. Ihl 
If' JX I~' 'iii. IRCL Q l':lb. oa 

050 X 171 Ix 17: .~ 

Ism 0 1~1 00 STO B 13: 12 
Ih 1/x I~'i 6, /RCL 6 1~4 <i) 
I RCL '5 I ':lJa. t)I;; I~ x Z 1~2 'ill. 
IRCL ~ 134 O~ 110 ~ 1n9 
X 171 ~, 

~ __ ~S~~~7 __ ~13~13~~~ __ ~ __________ ~~~~~~m __ ~~.I. ______ ~ __________ ~ 
REGISTERS 

o ~ I 1 Stock 
v fA ( /.Dfi.E Px 

2 Strike 3Decimal 4 5 Intere81 6Used/ * 7 rt/prem. 8 U8e~ 9Use4/ I. 
Px time VolAt.i1it Rate bntn MIO: kIf' 

SO Sl 

A 
99 D Option price E l/ftssIB II 



16 67 I)rc)~ram I~is'in~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 

ge"" 32 52 hRTN 35 22 
~ 02 170 ~ g LBL a 32 25 11 
h1J 35 13 RCL ts ~08 
X 11 RCL 9 34 ~ 
fff 31 54 g x>y 32 81 
~ 81 h x-y 35 52 
RCL B 34 12 RCL E 34 15 

120 X 71 X -71 
h F? 0 35 71 00 hRTN 35 22 
(}l'0~ 22 O~ * f LRT A 31 25 11 
CBS 42 ~'T'() 1 33 01 
1 01 180 h R+ 35 53 
+ 61 STO 2 33 02 

* f LBL 3 31 25 03 DSP 2 23 02 
hCFO ~5 61 00 1 01 
h RTN ~5 22 2 02 

* g LBL e ~2 "Ii 11i Hedge Ratio CRS 42 
130 f GSB 5 31 22 05 Routine h ST I 35 33 

STO 0 33 00 * hR+ 35 53 
hRrm 35 !2 h RTN 1'i '12 

* Il LBL d 32 25 14 Determine # to Q" T,BL b 12 2'i 12 
EEX 4~ write in round 190 RCL 7 14 n7 

2 (Y.» lots R(T 2 14 07 
RCL 0 <4 (){) Rr.T 1 34 01 
h lLx 35 62 - 51 
DSP 0 23 00 + 61 
f RND 31 24 RCL 6 34 06 

140 STO 6 ~3 00 1 01 
X 71 - 51 
hRTH ~'i 22 f x = 0 .31 51 

* Il LBL c 32 25 13 Calculate MYOl and GTO 6 22 06 
DSP 2 23 00 cash flow ~ 200 81 
RCL D 34 14 return f LBL 7 11 7'i 07 
Rr.T. h 34 00 R(T 7 14 O? 
X' 71 + 1',1 

STO 7 33 07 f -x- '< 1 Po"" 

RCL·2 34 02 RCL 2 34 02 
150 RCL C ~4 1< f -v- 11- -PoL: 

+ I h1 RCL 1 '<I, (11 

+ 61 RCL 7 34 07 
RCL 1 34 01 - 51 
- 151 210 f -x- 11 Po4 
h LST x ~5 82 h RTN 35 22 

81 f LBL 6 31 25 06 
EEX 43 RCL 7 34 07 

I, 102 GTO (i) 22 24 
Ix 171 

160 STO 8 1« 08 
f -x- 131 84 

,RCL 7 134 en 
,RCL 1 1~4 01 

181 220 

Eli:{ 1L..".:l 
12 lro 
Ix 171 
STO 9 133 ~ 

LABELS FLAGS 
Al::ig7l::itlt 

ice 
B 1 C Time-Div D Vol'ty EOpt Value 0 Used FLAGS 

aAnn'l ~ b L-M-H C MYOIIl-c/F d # Write 8Hedge R. 1 ON OFF 

o ° £.l 
0 1 Used 2 Used 3 Used 4Used 2 1 D:(] 

5 Used 6 8 9 3 2 D+l 
7 

3 0 tJ 

COMMENTS 

Calculate Annual. ~ 
return 

Enter strike price 
& stock cost 

Calculate high & 
low break-even 
points. AJ.so max. 
profit point. 

SET STATUS 

TRIG DISP 

DEG 0 FIX J(] 

GRAD 0 SCI 0 
RAD 0 ENG

2
D 

n __ 

• I 

.. 

.. 



Program Deseripflon I 
Program Title Empi ri ca 1 CBOE Call Pri ci ng 

Contributor's Name Hewlett-Packard 

Address 

City 

1000 Circle Blvd. 
Corva11 i s State Oregon Zip Code 97330 

Program Description, Equations, Variables The input variables are the 52 week HIGH and LOW 
prices of the stock, the dividend yield (Y) in percent, the time (T) on the option 
in months, the current stock price (Ps), the exercise price of the optign (Pe), and 
the call loan rate on money lent brokers (1). 

Combining the high and low prices to form a standard measure of price volatility 
HIGH - LOW 

V = (HIGH + LOW) 
2 

Clasing fit the following curves to the CBOE data he studied: 

for Ps~PE 
("in the money") 

for Ps<P 
("out of the ~oney) 

These expressions yield the call premium in dollars. If the underlying stock is 
ex-dividend for the option period, the premiumis reduced by [(months to maturity 
712) x (Annual yield in %)] per cent. 
Operating Limits and Warnings The formulas are empirical fits. The premiums derived are 
only estimates. The formulas are not applicable to over-the-counter options since 
the underlying stocks on the CBOE are uniformly high-volume, large-number-of-shares­
outstanding stocks. Dividends are also handled differently on the two markets. Do 
not neglect to account for dividends, if applicable, per the last lines of the 
"program description" section above. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

17 

'I 
I! 
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Skelch(es) 

SampleProblem(s) A certain CBOE Stock yields 6% in dividends, its 52 week 
range is 25 to 48, last price 40 1/2. The call loan rate for brokers from 
N.Y. banks is 8%. 

Solution(s) 

a. What is the estimated premium for 3 month calls with 
$45 strike price? 

b. For 2 months at $35? 

a) 8 [E] 48 t 25 [A] 40.5 t 6 [B] 3 t 45 [C] ans 2.25 

b) 2 t 35 [C] ans 7.38 

c) f [B] 6 t 50 [C] ans 2.30 

Reference(s) Thi s program is a modifi cati on of the 65 user contri buted program 
#3942A written by Paul W. Snow. The 65 program was based on. Clasing, H.K. Jr. 
The Dow Jones - Irwin Guide to Put and Call Options, Homeword, Ill, Dow Jones -
Irwin, 1975 chapter 3. 

, 
1 

, 
I 

... 



19 

~1 Div pd? l~ 
~ Hi, La Di v; Ps T;P excer Brockersrate 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Enter program C1~ 
c=JL~ 

2 Key in brockers rate 1 [~[E j 
c:=J 1 J 

3 a 52 wk HIGH nrirp $ r--- I [ i J 
h I;? .I1t InIJ n ... ;ro $ r- J [A-~ 

~- _I l _____ J 
4 a. Current stock price $ [-=1[~_1 

b. Stock dividend "yield % [- l[B] 
r-==- I l __ ] 

5 If a dividend is to bp naid dlJrina ,nrln nf L~---=J ~ ___ ~ 
option press f[B]* no input [f-_J [j[J 

~JL.~ 
6 a Timp to p)(n;riltinn (mnnthc::) months l-~=llt J 

b. Strike price $ C_-J It_~ Premium 
L--- J [- - . 

------- ---- I 
Evaluatinq an additional o..Dtionon the same [- ~J [-_-J 
stock requires only step 5 (if applicab..,.-ej L=~-J [~~~ 
and step 6 L_ 1C=1 

L ._] l.~~] 
* After pressing [C] the dividend to be paid [~~J r=-l 

flag is cleared. If two or more stocks in l -=:J [--=:J 
- ----

a row have dividpnd, nil;d dlJrino thp nntinn [ ___ -] L.=J 
period, feB] must be pressed - time. [~ ~ L-=:J each 

[-_.:J [_ -~J 
C.=J C_-~ 
L.l [~_~ 
C-JC J 

-~ - -- --

L_] L_J 
L=-=:J [=--~ __ J 
[-~l [~_.-l 
[- --] [~ 
-------- -

[ ~~-ll --I 
L_~ll_=:=J 
[-- J r-] 
---- ---r-= __ J [- :_-1 
I. --_] ~~-=-J 
I_~ I [_1 
I - - 1[- J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

eel *LBU Dividends paid flag 854 · 802 SF2 6S5 4 
8B3 (test cleared) 

856 .4 (Ps - 1) RTN ~ x 
1'[ BB4 *LBLii 857 · BBS 5TD6 LOW Bse B 

BB6 x:/! 859 ~, 

HIGH c-
BB? STUl B68 6 
eB8 UN - 861 ,.. 
889 *LBLB 862 RCLl V/180 
BIB X:'r' Y B6J 6 
Bll 5TD3 864 x V/30 

V/30 B12 R' I 865 + 1(.0267 + ... 

.. 

813 RCL4 B66 RCL2 .. 
614 + l1-{Y+I) 667 - -l1-Y-I 
815 1 868 RCL5 400 
816 1 8~Q b_. IX T 1/2(above) 
817 x: I' B7B x .4 {Ps/PE-l)+Tl/2{1 
618 - e~' + I::.:-. ... J 

8 fQ 4 8"'':' RCU . -' .e:.. 
i B2f. fj 11-Y-I B?3 oX 

~;V;dendS? 821 B B74 F2? 400 e22 - B75 GSBI 
823 5TU2 - B76 RTN 
B~" .:.,. RCd 8",7 

I I *LBLB 
825 RCL6 HIGH-LOW B78 RCL7 T 
826 - 879 1 /45 
B2? LSTX 88B RCL5 
828 RCLi B81 4 
e-:;c + B82 5 .~-.' 

! 

6J13 2 V_ HI - LO B8J -
1 - T~45 e31 (HI+LO) 684 --

832 885 x 'rpsLP:-llrl-TL45l - 2 . 
833 1 886 · B34 8 087 6 

.01 V/180 BJ5 ti B88 i + 
BJ6 - 889 RCLl 
837 STU1 V Bge + 
OJ£: RCL::' i 180 B91 RCL2 
87Q RTN BQ:' 3 [.01 + V l1-Y-I] 

.... _. 
-

&48 *LBLC B93 - 180 1200 641 RCU STRIKE PRICE 894 -
842 X:/' STOCK PRICE 895 RCL5 T [.J 
&43 - Ps/PE 

896 x 
844 i BQ""' + _. I 

• 

645 - (Ps/PE) -1 B98 RCU Ps -< { . )( . )+[. J} 046 ST07 B99 x .. 
647 RJ· IBO F2'~ 
848 ST05 TIME 181 G5Bl Dividends? 
fJ49 RCLt (Ps/PE) 1>0 182 RTN - "* ieJ *LBLE B5B 6 
B51 X~'r''? Ps ? P E+other 184- ST04 I 
e52 GTDB eqn IB5 RTN . 
85J RCL? 

110 I 

I I 
I I 

REGISTERS 
0 1 .'!... 211-Y-l 3 Ps 4 I 5 T 6 Used 7 !S-..!. 8 9 

180 400 PF 
so S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB 111 ,Lo, Y ,Ps PE,T,Go Ie 0 E 11 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

! 186 *LBLl 
187 RCL5 170 

leB 1 Reduce Premium 
109 2 by T/12 xI% 110 -
111 RCL4 
112 x 
113 -:.-

'. 
114 -
115 RTN 
116 ~/s 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A 

Used 
B 
Used 

C 
Used 

D E 
Used 0 

FLAGS TRIG OISP 
a bUsed c d e 1 ON OFF 

0 0 0 DEG 0 FIX 0 

o Used ~ ~J~I~~~YHn 2 3 4 2 1 0 0 GRAD 0 SCI 0 rH vi ti~ntic: 
5 " 7 8 9 3 2 0 0 RAD 0 ENG 0 

3 0 0 
n __ 
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Program Deserip'ion I 
Program Title 

WARRANT & OPTION HEDGING 

Contributor's Name HEWLETT PACKARD 

Address 19310 PRUNERIDGE AVE 

City CUPERTINO CA 
State Zip Code 95014 

Program Description, Equations, Variables 

CROSS RETURN 

lower break­
even point 

CONVERSION PRICE + warrant price x number sold-stock price 
conversion rate 
warrant price x number sold + .5 xstock price + interest 

max{ O,stock price-warrant price x number sold} 

upper break- ] 
even point =stock price-number warrants sold x [warrant price + conversion price 

1 - conversion rate x number of warrants sold 

warrant price-lfux{O,hypothetical price/conversion rate-stock price} 
oJ 

Cross R~turn- +hypothetical stock price- stock price 
warrant price x number sold + .5 x stock price + interest 

Operating Limits and Warnings 
1.The dividends shoud'be the expected amount to be received over a year, since the 

time of payment is not used the calculated rate of return is the apparent rate 
rather than the true rate (a very small difference here). 

2. The program assumes purchases on 50$ margin at 10% interest. 
3. The program assumes equity of 100% of the price on $5 whichever is greater on thE 

short sales. 
4. program I calculates the rate of return for the most favorable situat10n (i.e. 

stock closes at conversion price on the expiration date); program II should be 
used then. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

.. 

• 

• 



~ Sketch(es) 

Sample Problem(s) 

XYZ corporation stock is trading at $9 3/4 and a warrant~ convertihle 1 for 1 
at $34. is selling for $1.75 expiring in 547 days. For various investment 
strategies 1 what is the maximum return (in percent) lower break. even point and 

_LlPper break even point. Further more. what are the possible returns if we assume 
VCiTto_US.sJ;ock c10sing prices on the expiration dCite (eg $5,$1D and $2Qclosing 
prices). 

Solution(s) Input Output 
547 Et .5 [A] .50 

11 Et 34 -£1' 1. 75._H 9.75 [B] 

5 [0] 

10 [0] 

20 [0] 
[C]3 

5 [D] 
etc. 

133.28% [R/S] 8.00 [R/S] Error2 [CLX] 
-15.18% 
16.93 
70.41 

100.95 [R/S] 6.25 [R/S] 61.75 
-2.21 

Reference(s) One, two, ..• warrants sold short for each purchase of stock 
2 Infinity: To clear press CLX and continue. 
3 Each additional press of C produces an additional warrant 

sold 1. For example the first C you get 2 warrants, second C pressed 

three etc. 

23 
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STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS • 

1 Days left until warrants expire Days CO [ I Days 

2 Dividends earned over period Div. CLJ c=J Div. 

.1 r.nnu",..,oinn ,..",r" r. r.<lrp fntert[ J C. rate 
• 

Conversion price C. price tntertl J C. price 

Current warrant price W. price tntertl_ -] 
W. price 

(;;urrent stock price S. price i-B_11 J 
.~~ 

ret-urn 

[Rls II __ J lower 

neRative or error infinitv [RIS] [-~~-J break eVE n 

If error appears, press clx [ H- I ~~~:~ "u< n 

4 Repeat for i + I warrant sold for each share 
[---

J [ .-~ 

of stock purchased l~-c --I [~ __ :J 
fR7~-l l-- _J bi~;R1.eveI 

[i/sJ l~_U-] b¥gRirever 
[----] [ -_~J 

5 Hypothetical wxpiration price I D J [- -- J ¥~~~¥fi 
---

[-- J [ _._ ~J 
l 

... ) [---] Note: 
-- -----

Step 4 may be repeated as often as required or [ -=~J L ______ -] 
Step 4 followed by Step 5 may be repeated as [~[~_J 
otten as requl.rea 

[-~ -] [--.::] 
[-~-- --I [~. J 
l_-_l L·_] 
1 ___ J L --] 

r- ~ J L_=--:J 
L _J l_._~ • 
[ --I [--~ -:- -- ---- ---

[~-J [---.::J 
L_·]L=~] 
[--1 r-- -J 

--- ---- - --~--

[ ---I [--I 
---- ------. 

[ 1 [ .J 
[ -1 L _J 
[ I r -_J 
[ J [ _ -] 

[ 1 [- __ I 
[ ] [ _J 
l .1 L __ .l 
I ) [- - ~-] 

I J I.: ] 



971'rc)gram IJs'in~ I 
,--S_TE_-F __ K_E_Y_E_N_TR_Y __ -KE-y-C-O-D-E__.--.....:.C..::.OM-M:.:.:,E:.:N.:,.:T.:S-----.--.:S:..:T~EP. KEY ENTRY 

.d 11 Dividend -+ R3 857 1 e81 
082 
883 
B84 
885 
B8G 
Be? 
888 
889 
818 
811 
812 
813 
814 
815 
816 
817 
818 
819 
828 
821 
822 
823 
824 
825 
826 
027 
828 
829 
838 
831 
832 
833 
834 
835 
B36 
837 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
848 
849 
858 
851 
852 
853 
854 
855 
856 

~'~".' 
'.~ I 

STOO 

RTN 
_:LBLB 
ST05 

P.t 
5T04 

P.l­
STO£ 

R.l­
ST02 

ft 
STOl 

.lBLC 
DSZ! 
RCLI 

CHS 
RCL4 

RCl6 
RCL2 

+ 
RCl5 

STOI 
5 

RCL4 
X:;'r'? 

RJ. 
RCLI 

CHS 
x 

5 
. RCL:' 

+ 
1 

"1 
EEX 

6 
CHS 

RCl8 
RCL5 

x 
x 
+ 

ST07 
RCLl 
x:y 

J5 83 858 + 
-41 

-41 
24 

21 12 

-31 
35 84 

-31 
35 B6 

-3i 
35 82 

B6 
35 46 
21 13 

16 25 46 
36 46 

-22 
36 84 

-35 
:36 86 
36 82 

-24 
-55 

36 85 
-45 

35 81 
B5 

36 84 
16-35 

-31 
36 46 

.-.. "'\ -c.c. 
-35 
-62 
85 

36 85 
-35 
-55 

81 
83 
87 

-23 
86 

-22 
36 88 
36 85 

-35 
-35 
-55 

35 87 
36 81 

-41 
-24 

Days -+ RO 

Stock price -+ RS 

Warr. price -+ R4 

Conversion price 
-+ R6 

Conversion rate 
-+ R2 

B x WP 

CP/CR + B x WP 

CP/CR + B x WP - SPI 

.5 x SP 

~.10/36S x .5 

.10/365 x .5 x L 
x SP 

Equity -+ R7 

R/E 

I 

REGIS, ......... 

859 
86B 
861 
862 
1J63 
864 
865 
866 
867 
868 
369 
878 
871 
872 
873 
874 
875 
876 
877 
878 
879 
888 
881 
882 
883 
884 
885 
886 
887 
888 
889 
898 
891 
892 
893 
894 
895 
896 
897 
898 
899 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
118 
111 
112 

LN 
3 
6 
r 
~I 

RelB 

RCU 
RCL? 

+ 
EE."; 

x 
RCl5 
RCL4 
RCLI 

CHS 
x 

R.·'S 
RCL5 
RCLI 

CHS 
RCL4 
RCL6 

+ 
x 

1 
RCLI 

CHS 
RCL2 

x 

R.'S 
,LBLD 

STOB 
RCL6 
RCL2 

RCL7 
EHIt 
EHTt 

RJ. 
RJ. 
RJ· 

KEY CODE 

81 
-55 

83 
86 
B5 

-35 
36 Bft 

-24 
33 
81 

-45 
36 B3 
36 87 

-24 
-55 
-23 

-35 
51 

-35 
36 85 
36 84 
36 46 

-22 
-35 
-45 

51 
36 85 
36 46 

-22 
36 B4 
36 86 

-55 
-35 
-45 

81 
36 46 

-22 
36 82 

-35 
-45 
-24 

51 
21 14 
35 BS 
36 86 
36 82 

-24 
-45 

368r 
-21 
-21 
-31 
-31 
-31 

COMMENTS 

D 

D/E 

Annual rate of 
return 

SP - B x WP 
Lower breakeven 

point 

SP - B(WP + CP) 

Upper breakeven 
point 

HSP - CP/CR 

M = Max(O, 
HSP - CP/CR) 

o 1 2 3 45678 9 

Days Return Conv rat Div. warr. pro Stock pr Conv. pro Eauitv HSP 
50 Sl 52 53 59 

A o 
Vlwarr. sold 

25 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 e BB 
114 X>Y? 16-34 170 

115 X~) .. -41 
116 Rt 16-31 
117 STD7 35 87 
118 RJ. -31 
119 RJ. -31 
128 RCL4 36 84 
121 Xt'r' -41 B x (WP - M) 
122 - -45 
123 RCLI 36 46 
124 CHS -"j-:-' HSP - SP 180 

...... 

125 .~. -35 
126 RCLe 36 BB 
127 RCL5 7'-

~.t. €I5 
128 - -45 
129 + -55 
138 Rr'! "7 

wL.i 
~ .-
Jb B7 

131 -24 
132 1 81 
133 + -55 
134 LN 32 190 

B5 7 83 ~, 

136 6 fl6 
H7 c: 85 ~, 

138 .:.~. -35 
FQ .JJ RCLB 36 Be 
148 -24 
141 eX 33 DIE 
142 1 81 
143 - -45 Total annual rate 
144 RCd ~6 83 or return 200 

145 RCL7 36 B7 
146 - -24 
147 + -55 
148 EEX -23 
149 2 82 
158 X' _7C: 

..,~. 

151 R'-S 51 

210 

160 

220 

LABELS FLAGS SET STATUS 
A B C 0 E 0 

Used Used Used Used FLAGS TRIG OISP 
a b c d e 1 ON OFF 

0 0 U DEG U FIX J0 
0 1 2 3 4 2 1 0 n GRAD 0 SCI 0 

5 6 7 8 9 3 2 0 U RAD 0 EN~ 0 
3 0 U 

n __ 



Program Deseripfion I 
Program Title Bull Spread Option Strategy 

Contributor's Name Hewl ett-Packard 
Address 1000 Circle Blvd. 
City Corva 11 i s State OregQn~ 

Program Description, Equations, Variables 

Upside Breakeven = R (CS+ES)- (CL +EL) 
R-l 

Downside Breakeven = R. C - C ~ S L 

Where: 

27 

Zip Code 91330 

R = The rati 0 of the call s with hi gher exerc; i se pri ce sold short to the~L_~_ 
with lower exercise price purchased. 

cs= Mark~et. Pri ceoJCa] 1 s SoJ d Short 
Is= Exercise Price of Ca lls.So ld ShQrt~~ 
CL= Market Price of Calls Bought LOng 
EL= Exercise Price of Calls Bought Long 

Operating Limits and Warnings 

On ~atched hedges, upside breakeven is infinite. 
HP-65 will blink 0.00 Hit [CLX] to stop blinking. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

NO.N E 

Sample Problem(s) I. Matched: __ 
Buy 5 Oct. ITT 25 1s @ 6 
Sell 5 Oct. ITT 30 l s @ 2 7/8 

Calculate Upside and Downside Breakeven1s and how much % the stock moves . 
. ~---~-.- -----_. .- - ~-----

II. Unmatched: 
Buy 7 Oct. ITT 25 1s @ 6 

---~---.--.--.~---.~ ~ ---- - ---- - --------~ 

Sell 10 Oct. ITT 30 l s @ 2 7/8 
Calculate Upside and Downside Breakeven1s and what % the stock moves 

In both cases stock is now selling at 28 3/4. 

Solution(s) I. 5[A12~875[A] 30[A] 5[B] 6[B] 25[B] 28.7.5 IC] 
D13_E=.LDI = 28.13 % change to reach downside = [0] = - 2.17% 
UBE= [E] = a [ClX] % change to reach upside = [E] = -100.00% 

.II ._1Q[i\1 . 2.875 [AI. 30[A] 7 [.8]. 6 IB] 25 [B1 28.75 [C] 
DBE= [01 = 26.§5L% chang~t()reac.h downside = [D] = - 6.46% 

_UBE=.[E] = 37.25 % change to reach upside = [E] = 29.57% 

If II had fol.lowed I directly, input only JO[A] 7[B] [0] [0] [E] [El. 

Reference (5) This program is a one for one translation of the 65 User1s Library 
program #3769 by Morris A. Nunes, based on an article by D. Turov called 
"Limitless Option" in Barrons, 175 p 9. 

a , 



29 

Call Option Bull Spreads 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Inout # of Ootions Sold Short x c=:JCD X.xxx 
C=::J c=:J 

2 Input Price of Options Sold Short v.vvv ~ rJi_J vvv 
c:::=J [ ~=] 

3 Input Exercise Price of Options Sold Short z [-___ J rAJ z.zz 
r-=-J [-~ 

4 Input # of Options Bought Long x [--=~] lLJ X.xx 
C- -:J C-J 

-,-- ---

5 Inout Price of Ootions Bouaht Lona v.vvv [---=--] UL] y.yy 

l_~ L_~~ 
6 Input Exercise Price of Options Bought z C-=:J [B~ z.zz 

-- -

[ _____ ~ L---] 

7 Input Current Underlying Stock Price z c=J [(-] z.zz 
[-~[~ 

8 Find-.Oownside. Breakeven Stock Price [~~ [LJ y.yy 
c:=J [ _____ ~ 

9 Find % ChanQe from Current to DBE. L=J[::]~ z zz 
[-::::J c=J 

10 Find Upside Breakeven Stock Price [~--::J ~~ .Y • .Y.Y 
C=_-] [=::J 

11 Find % Change from Current to UBE L-~ IT~ z.zz 
[ __ =:::l C-] 

10 reoeat QQto steo 1 or those inout steos L __ J [--~ 
(#IS 1-7) where input data is different. l ___ ::::J L=~-:J 
There is no need to enter new inout data if it L-~ C::~ 
is the same for that step as in the previous [::=:J C~ 
problem. [ ___ ::::J C] 

C-=:J L ] -- - -" 

[_=J C=l 
~L-=.J 
[-- -l r---=-1 
-- - - --

[-] [--J 
-- --- ----- -

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

[--j [---] 
l -J [---l 

------- ---[---] [-- J 
--- ----

r-::l [--=-=1 
l_ _-] l __ ::J 
I J L~::-l 

-

I J[ 1 
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STeP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

!31 tLBLR Enter # Options ~ e~7 - t 32 STUl Shorted 858 t'dJ F.'TN -
e84 f."LBLH 859 UN 
8B5 5T02 Enter Price of 868 *LBLE 
BB6 F.'TN Options Shorted 861 ReL? 
BB7 tL.Bu; 862 - Calculate Percent-
888 5TO.3 Enter Exercise Price 863 1 age Change in under of Options Shorted B64 - lying Stock to Bff9 F.: TN go 
816 *LBLB 865 EEX from Current Price 
811 ST04 Enter # Options 866 2 to Upside Breakeven 
812 f'Tr'i Bought Long 867 x Price 
8E *LBLB 968 ~TN 

814 ST05 Enter Price of f)69 li?/S 
815 RTN Options Bought Long 
~16 *LBLB 
817 STu6 Enter Exercise Price 
618 Rif'.. of Options Bought Lone 
619 tLBLC Enter Current Under-ff2B STD? lying Stock Price 821 RTN 
822 *LBLD 
823 RCL6 Calculate Downside B"~ RCL5 OBO <-Of Breakeven Price 825 + us-
826 ReLi ing the formula: 
[t"'''' RCL4 DBE=RCS - CL 

i'::'f 

828 

~ 
8?Q RCU. --' fG8 x 
(131 -
832 RTN 
833 tLBLD 
634 RCU 090 

835 - Calculate Percentage 
t336 1 Change in underlying 
637 - Stock to go from 
838 EEX current price to 
839 2 Downside Breakeven 
[14ft )~ Price 
1341 RTN . 
1342 ~LBLE 
643 RCU ~alculate Upside 
e44 R'-" ., .t.-L&f Breakeven Price us- 100 

845 - ing the formula: 
646 ST08 ~BE=R(CS-ES)-(CL+EL) 
847 RCL2 
ft4& RCd R-l 
649 T 

fiSt3 x 
851 RCL5 
8r -:, • ..Ii- RCl6 
eS3 ~ 

854 - 110 

055 RCL.8 
856 1 

REGISTERS 
0 1 # 2P~iCi 3 Exercise 4# l rice 6 Exercise 7Current 8 Ratio 9 Short S or Price 91011 Long ong Price long Stock PricE 
50 51 52 53 54 55 56 57 58 59 

A /B Ie 0 E /1 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

170 

120 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A Shorts BLongs C Current DDotmside EI EUps; de BE 0 FLAGS TRIG DISP 
a b c d e 1 ON OFF 

0 0 0 DEG 0 FIX 0 
0 1 2 3 4 2 1 0 0 GRAD 0 SCI 0 

5 6 7 8 9 3 2 0 0 RAD 0 ENG 0 
3 0 0 

n __ 
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Program Deseripfion I 

Program Title But t~x fl y 0 P t i 0 n~ _ 

Contributor's Name Hew 1 e t t -_p~ c k a r d 
Address 1 00 0 C i r c 1 e B 1 V d • 

City COTV~ 11 is _. __ State 9 r e~ll ___ . ___ Zip Code }}l_3_3_0 __ _ 

A butterfly option is actually the Program Description, Equations, Variables __ ______ _ 

combination of one bull spread and one bear spread i.e. the purchase 
of one high, one low and the sale of two middle option on the same 

--"'-~- ---.. --~------ ------ ~-~------.. ----

un~.~r_~_~i ng s ~ock. I f th~_~.toc_~c lose s b_~twee~~~_hi gh and low s tr ike 
prices (including consideration of commissions and premiums) the 
- -. -----_. .._---_. - .- ----~ -. - - -- _. __ ._- - ---

investor will generally profit with maximum profit occuring in the 
middle strike price. Program assumes a standard option commission of 

--,--"--"._- "-- ._--- -""--_._----_.- --

$25 per option per transaction. 

Calculation formulas are shown on the program listing using the 
._--_.- .-.---~.- --._------ - -----

following variables. _._ .. __ ._--------_._------_._----_. __ ._._._--

._---------- _. --- ._---------------------------

--~L= Lowest Exercise ___ ~..!'i_.~e -.P l = ~Tice_._~!..Low Strike Option 
~L==-Mid~~~~e.!'£ise Price .. _ .. ~t4-==--Price of Middle Strike Option 
E 1-1 = Hi g hEx e r cis e P ric e __ ~~ 1-1-= p!, ice ~!... H i g h S t r i k e 0 p t i on 

_._ BE}! =. __ ~p_s_J_de Bt"~ake_v_~~ Pri ce 

Operating Limits and Warnings Always tritLas.....the-.firststep Maximum "Profi t" 
-'ll~_~_nega tiY~Ltn~ iC9_t1 ng_mer.e1.}'·~ minimUlIL_J..o.sL.. ~SLJj.llJmLLj ..Ll aLLrLl1-.Jy/-i,..--.Li..Lf ________ _ 

p.r~JIliums workoy.'l:HJ'jght, maximUllL"Loss" IDaY-. .b.e.pos.it:Ut.e...-..equally minimum pr-ofit 

l~nct meanin9J1Q_.cash.is ne~~e(t asallirlv.estmentL __ _ 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



. Sketch(es) 

f.-----t·· 

Ll 
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i 

Sample Problem(s) ____ ~Lv e n_JLY :L...s~...c.k_\'Ij.ih __ t..haJQllo..w ing __ Q.11tj a ns aY-ailahl-EL_ 

!~_~ue~JIT1J.Lltaneou sly: 

Stri ke pri ce 40 selLin9-aLL3_-VA_ 

Stri ke_pril;e ___ ~O __ selling at ___ Z __ _ 

33 

__________ _ ________ ~trike_pl'j~e11_QselJing at 1 5/8 _________ _ 

Cal c u 1 ate m a x i m u lTl~r 0 fJJ_L m_Cl. x i II! u m los s (i D_'Le s t m e n t ) L_U psi deb rea k -

~~~_!l_F}·tc_e_'_Ao~_rl.~J.9~~ea_keven pri ceJ f a b_utJ§l'fly.J s __ <tev_elQP_~c;L..a~ 

commi s s_ion s_ aJ:~_~~~umed at $2_5_ p_~rgp_~j9JL~L_traJl~actipJl_" 

Solution(s) E; ~O_~_~.~_~25 R/S 50 R/S 7 R/S 60 R/S 1.625 R/S 

yields 787.50 = max profit; B yields -262.50 = max loss (equals 
-------------- - ------ - - --

investment); C yields 57.38 = upside breakeven price; D yields 42.13 = 

downside breakeven price; 

E initializes for new case. All 6 variables must be entered for 

each case. 

Reference(s) ____ A_ 0 IlI:LfoY' __ one. t ra n s 1 atj on _ of th e 65 U_se_r 1_.5 Library prog ram 

~ Z§~L 1>.1 __ Mo r r i L_B.._ _N u n e s • 
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B~tterfly Options 

STEP INSTRUCTIONS 
INPUT 

KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

1 Initial program ITJc=J 0.00 
c=JCJ 

2 Enter Exercise Price of Lowest Strike ~I-_J 

Option X. XXX [IJ t_ --] X.XX 
[~~] l ~-] 

3 Enter Market Price of Lowest Strike [=_J [~_~] 
Ootion X.XXX [-R7~] L __ J X.XX l--- J [--] 

------- --

4 Enter Exercise Price of Middle Strike [-==-~] I-~] 

Ootion X. XXX LBI?] L~~ X.XX 

C=-J C-~ 
5 Enter Market Price of Middle Strike [-=~ I~=-:J 

Ontinn X XXX [IUS] L~--=:1 X XX 
L-l [---J 

----- ---

6 Enter Exercise Price of Highest Strike [--=-:J C=J 
Option X.XXX CRIs] l_-=--J X.XX 

[-=-=J C~--J 
7 Enter Exercise Price of Highest Strike [-=~ [--~ 

Ootion & Calculate Maximum Profit X XXX [Rrs] C --] v vv 
[--] [--] 
-- ---------

8 Calculate Maximum Loss [- [COl [~_~ Z. zz 
l--~ [--l 
---- --

9 Calculate Breakeven High Stock Price L_t=J l_~=J a.aa 
- ___ _0-L-=:] l-~ 

10 Calculate Breakeven Low Stock Price [-D ] L=-=] b.bb 
[ J L--:J 

11 Go to new cas.e - initial [_.1_J C~ 0.00 
L_=l [_-.=1 
[-~ C---] 

---- -

[--] [----~ 
--"-- -- --

r- - ---1[---] 
- ----[--] L~==] 

[ -:=-1 r-~=-_J 
FLAGS SET STATUS 

0 
FLAGS TRIG DISP 

1 ON OFF 
0 0 ~ DEG • .J FIX ~ 

2 1 0 ~ GRAD 0 SCI 0 
2 0 ~ RAD 0 ENG 0 

3 
0 ~ n~ 3 



971)rf'~ram IJs'ln~ I 35 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

(~e 1 , .... f;L!-; Enter Low 057 R[(.5 
ee2 STD4 Excercisp. 0'58 l N 

f1e:: -
BS9 A i; .. ~. ---664 S TDi I 86e RCL2 I'T1 Enter Low Price :c 

&!35 ~. ~, 861 .: + 
[166 - Enter Mid Exerci se B62 x ""'0 ::.': U·_" 

3: 1..167 F·;: 663 T '-" 

L1iJ8 STD:: Enter Mid Price ft64 RCL4 I oes RS B65 - ITT 
!.~1C 3T[l6 ftf6 RCLt r-Enter High Exercise 

B67 I Calculate ell i<>S - BE 1312 STD:5 Enter High Price B68 RCD ""'0 
r- High 613 RCL.5 E169 - I 

['14 F.'CL4 B?B 1 ""'0 
[:15 - --- B?l :c 

I'T1 . 
816 Rn 1 3: fJ?2 .., I """'- ... I 

!31i - I f.?3 c: --' 
~, . 

OlS RCL2 I'T1 ft?4 - -....J r- c..n 619 ~ fJ?5 RTN I 
Calculate r--

I Calculate 

1320 ... 
""'0 f- e?6 ,:LBL[' 

N 
e'~' + r- Maximum Bn RCL5 "":J 

I'T1 fJ .-,~. RCL: + Profit ft?8 2 3: ;;.:. 
ft':'-; N 879 )( I ~\.' - BE 
024 f'CL i ""'0 e8e ',.:~\ col Low ilp. 3: i I'T1 &25 x. fJS1 -

I 

:c 
I ...... ('26 ,,-eLi ft82 . to 

e2i ""'0 
88:? r ::r - :c ~I + .- '-" 
884 

. ) &28 ;;. --- - (}1 
c --' 

085 RTN LPC; a -_. 
'"' 83ft a 

1386 *LBLE Initial: - '-" 

[131 RTN 88? CLRf; Clear Registers I 1.132 *LBLb 088 1 
8.5':, RCL6 889 & Generate 100 
fJ34 RCL4 ""'0 &98 & Store IN 7 r-
&35 - I 891 STU, 
836 RCL1 --- Calculate 8Q? 8 --- -'~ 
B37 ITT 893 ENTt - :c Maximum Clear Stack 83f. i<.'CLt5 I Loss 894 ENT1 
(139 RCLS ITT 895 EHTt 
Me - 3: 896 EHT1 '-" 

841 ReL:: --' 897 RTN a I 

842 X:) a 898 R·,S >< ""'0 
843 - 3: 

... I '-" 

044 - --- 100 ;;. 
--' N 

845 )( ..... '-" 
(}1 

B46 + + 
047 F'C.L:5 ---ITT 
84f - :c 
849 RCL? I 

135ft 
I'T1 

X r-

B51 '-" 
1 I 

852 (' 
""'0 

:c 
B5] 5 II 

>< 
854 

... 110 -
855 RTN 

\ 856 "LBLC, 
REGISTERS 

0 1 Low Exer 2Low PriCf ir1i d Exer 'Mid Price 5High fxer 6High PriCE 7 100 
8 9 

50 51 52 53 54 55 56 57 58 59 

A IB r D E 11 



36 Program Deseription I 
Program Title 67 - sroCK PRlCEJQ-:WEEK MOVING AYERAGE._WITH DATA- S'IORAGE 

Contributor's Name Delmer D~ Hinrichs 

2116 S. E. ~77th Ave. 

Wa~~'Ilgal 

Address 

City ____ State _. Wa~~on ___ .. ____ Zip Code ~~~_ 

Program Description, Equations, Variables ~s_..Erogram allow_s~o~h _the da~a and the progr~Jor a 

3O-unit moving avera~e to be s_tor_e<i_ on one card. ___ '!'his. is espe£ially ~cmvenien~_!:o_r __ _ 

calculatin~ and period~c:: updating_()!'.JQ-.!eek moving~v_~r~es of s~~ck .--p.!'ices~ ___ Af~er 

loading the data and pl:'O~am fro_m.,a ~~~! the previo~s ___ ave!~emaybe displayed, and only 

the new data entered. The updated average is displayed after each data entry. When all 

available data have been entered~~e_:':lJ>d.atedd~~~!l8Y_bere~~rded on th.~5~<i_. ____ _ 

Data may be entered as 5-digitintegers, as 3-digit in~~ger~E~~~ __ quarte~~ints,.~ 

as 2-digit integers plus eighth points. For example, using eighth points, for 25 l/S 
------------

enter 25.1; for 56 7/S enter 56.7; for 38t enter 38.4; for 17 enter 17; etc. All 
----.. -~ ----

data to be averliged togethe:r'IlIus~ _be_ ~nter~~_ i~_~E.e sameDJ()_~.~ in teJ~er 'Cl~!!Xters , eighths) 

The 30 data UIl~~~_~e ~_tor~~ in 15 regi_stE!E~-,_ two per register, as 5-digi t integers. 

Data for quarter points or eighth points are also stored as 5-digit integers, but with the 

decimal point shifted. The decimal point is shifted back again before displaying the 
- _._._----- - ----.-~ - . - -

average. The data are not moved from register to register for each new entry, but only 

the oldest datum is replaced by the new datum, and the index is incremented. The "I" 
-------- -

register contains both th~_l:ndex,~d _the_s~_~ all_~Ee data stored as a decimal fraction 

There is no output of an average until 30 units have been entered. 
--------------

Entries are checked for format and size errors. Jegative IIos. or zero are illegal. 
-------- ----_._--- -----

Do not clip side 1 of the card, to allow updating of the stored data. 

Operating Limits and Warnings .J':tl:t ci~'t;I3. __ on_..sJ..E~ anci..J>.ro~am on side_2 of card. _____ _ 

Cl~~.!:._~~_s.'!:_~!'s_~_d_!l_~~"b~ore startil!..g __ a new series of data entries. ------------------
Press_ "Reset" only once afte~~_~~<!!:.~ data~AJ>...~~am._____ . __________ . __ _ 

After an e_rro~eo~~_~ntry ("~I?~"_di~lay)p_E~~...:.~x", but do not=-R_e_s_e_t_. _______ _ 

All data entries for ,a __ s~:r~_e~ _~~t.. b~ in th~fl8lD~ IIIO<!.~~ _____ _ 
Be sure to press "f P ~S" befo_re loadi~_ data o~to a card~_Ignore "erd" after data load. 

Max. size of whole No. is 5 digits for Integer; 3 digi t~ for Qua!'terj 2 Ai8its for Eighth. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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• 0 00 
o 

o 

o 

10 

A moving-s.-verageIs-CoTrectly pl()tted in the-center'o:rlhe span of the averaged data-. 
Wi-th-~t-span, as with this program, the first average !DUst then be plotted-bet-... een 
the 15th and!h~_l,§-tjl .. ciata points, as shown below. Thus the output a1.wa'y'f31.a~s .. 1~weeks 
behind the current data, so the 15 most recent weeks have no average to plot . 

. - . 

For this example, the HP-67 was set to "DSP 0", so that the output shown below was 
l"Owlded to the nearest integer. 

DJIA .. A':i.e.- t ~ DJlA 
986 43 939 

-- 990 979 _ 44 965 
977 j 

974 976 45 943 
964 46 928 

-- - 9-15- .-. 949 =._175 -.1 ~ 957 
995 975 _ 49 951 --9-76---+----..-

. 1~. __ .=_ I ~~ ~;~ 
952 _ 52_ge6 
937 53 1005 

Reference (5) .__. Bl'~1I.aers' Library Program No. 03133 
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STEP 

1 

2 

3 

4 

5 

6 

7 

* 

stock Price 3O-I'leek Hoving Average with Data storage 

INSTRUCTIONS 

a) If new series (no data on card) clear Regist. 

b) If data from card, enter data (side 1 of card) 

Enter ~rogram, side 2 of card 
Prepare for data entry: 
a) If new series, Initialize: 

b) If data from card, Reset: 
If desired, display previous average: 

Enter data: a) Integers: 
or: b) Quarters: 

or: c) Eighths: 

Repeat step 5 as desired 

To store updated data on card: 

Enter card, side 1 

(Ignore second "Crd" display) 

* * * * * * * * * * * * * 
Notes: 

1) In step 5, all entries must be in the same mod 

Quarters, or Eighths). QUarters or Eighths a 

as: (whole number).(No. of quarters or eight] 

Le. , 25 3/8 is entered as: "25.3, CIt 

2) In step 5, no average is displayed until 30 en 

have been made. Until then, "0.00" is displa 

3) If an illegal entry is made, there will be an 

display • Then press "CLx", go to step 5, and 

the number correctly. 

INPUT 
DATA/UNITS 

Entry 
Entry 

Entry 

* * 

Initialize 
Reset 

KEYS 

CU~ 
c=J c=J 
~ I--_J 
c::=:J l ---] 

I~_i] l __ ~l 
l:j J [~=] 
r-D_l [ __ ~ 
LA-] L_~ 
[=B] ~ __ l 
[-~l [_~=-J 

C=l[~J 
[~-~l L_=:J 
r -{] [p~§ 
[--Il [wl~@A 
[:-j L:::-=-=l 
L:::] I ______ 1 
I---~~l C:-J 

• Lil=~j L!~ * 
[ __ J CJ 

(Integers [==J I:_:::J 
[-- -] [---] e entered ---- .---

s) l-==J [=-~] 
C_==l [=:J 
[=--=-J c=J 

ries C-:::] [=:J 
ed. [ -lLJ 

[ ] [=:=J 
"Error" C-:J L_:::J 
reenter [_=:J CJ 

L~C J r--- J [-I 
[=_J L--~ 
[-J [----] 
-. ----

[---J C~ ____ _0-

[=-=-:J C~ 
C-] [ __ :::J 
-~- ~ [ -~ c=J 

L=--=-_J eJ 
r--J CJ 

OUTPUT 
DATA/UNITS 

-
Crd 

0.00 

0.00 

0.00 
Avg. 

Avg. 

Avg. 

Avg. 

--
Crd 

Crd 

* * * 



67 I)rc'~ram I~is'in~ I 39 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 f LBL B "31 21) 12 Enter 1/4 Points RCL (i) 34 24 
hSFO 35 51 00 fl: FRAC 32 83 
GTO 0 22 00 f x_o 31 51 30 Entries Yet? 
f 1BL C 31 25 13 Enter 1/8 Points 060 h RTN 35 22 No, Display Zero 
h SF 1 35 51 01 1 01 Yes, Continue 
f 1BL 0 31 25 00 h RC I 35 34 
f INT 31 83 g FRAC 32 83 
h 1ST x 35 82 RCL 7 34 07 
g FRAC 32 83 • 81 T 

010 h F? 0 35 71 00 1/4 Points Entered? hF?O 35 71 00 1/4 Points Entered? 
RCL 4 34 04 Yes RCL 2 34 02 Yes 
h F? 1 35 71 01 1/8 Points Entered? h F? 1 --'32~1 01 1/8 Points Entered? 
RCL 8 34 08 Yes RCL 3 34 03 Yes 
X 7l 070 X 71 
+ 61 Convert to Decimal h RTN 35 22 Di~lav AveralZe 
h F? 0 35 71 00 g 1BL f e 32 25 15 Initia1ize,New Data 
RCL 2 34 02 hSF2 ~5 51 02 
h F? 1 35 7l0l f 1BL E 31 25 15 Reset,Save Old Data 
RCL 3 34 03 f P:S 31A2 

020 .!. 81 Convert to Integer EEX 43 
f LB1 A 31 25 11 Enter Integers 1 Ol 
fLN 31 52 STO 1 "53 01 
h 1ST x 35 82 h F? 2 35 71 02 Set for New Data? 
f INT 31 83 OBO hSTI 32~ Yes 
h 1ST x 35 82 Error Checking: EEX 43 
g x::j=.y 32 61 Entry ~ Zero? 2 02 
lZ SIN-l 32 62 > Entry Non-Integer? CHS 42 
RCL 5 34 05 Entry Oversize? S'I'O 2 33 02 
fl: x~v 32 71 EEX 43 

030 g SIN-l 32 62 3 03 
h R+ 35 53 CHS 42 
RCL (i) 34 24 STO '3 33 03 
g FRAC 32 83 2 02 
h 1ST x 35 82 090 · 8~ 
f INT 31 83 15 Q2 
RCL 5 34 05 > Update Data STO 4 33 04 · 81 EEX 43 · h R t 35 54 5 05 
+ 61 STO 5 33 05 

040 STO (i) 33 24 3 02 
CLx 44 EEX 42 
RCL 1 34 Ol 7 07 
h R~ 35 54 CHS 42 
RC1 5 34 05 100 ST07 ~3 07 
.!. 81 1 01 · h R ~ 35 54 · 83 
- 51 2 02 
f DSZ 31 33 Update Sum and 5 05 
RCL 3 34 03 > Increment Index STO 8 33 08 

050 X 71 CLx 44 
h RC I 35 34 h RTN 35 22 Stop & DiS"Olav Zero 
+ 61 f 1BL 1 31 25 01 Subroutine to Reset 
lZ x~ v 32 71 1 Ol Data Index 
f GSB 1 31 22 01 110 5 05 
h ST I 35 33 + 61 
f 1BL D 31 25 14 DisP1av Average h RTN "55 22 

REGISTERS 
0 1 2 3 4 5 6 7 -7 8 9 

10 0.01 8.001 ::'.5 100000 3 x 10 1.25 
so S1 S2 S3 S4 S5 S6 S7 S8 S9 

Data Data DAta Data Data DAta Data Data Data Data 

A IB Ie D IE 11 Index, Data Data Data Data Data Sum 



40 67 Pro~ram I~ls'ln~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

170 

120 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A Integers B Quarters C Eighths o Display E Reset 0 Quarters FLAGS TRIG DISP 
a b c d EIni tialize 1 Eighths ON OFF 

0 0 ~ DEG Kl FIX If] 

0 Skip 1 Subroutine 2 3 4 2 
Set "I" 1 0 til GRAD 0 SCI 0 

5 6 7 8 9 3 2 0 I!i RAD 0 ENG 0 
3 0 Iil n_2_ 



Program Deseription I 
Program Title Exponential Smoothing 

Contributor's Name Ted Bright 

Address 

City 

40 Woodland Road 

Fairfax 

Program Description, Equations, Variables 

State Cal ifornia Zip Code. 94930 

Projections from time-series data are computed using a weighted moving average, 

eliminating the need to retain past observations. 

Eirst~ a smoo.thed moving .. average, St+i(x) is calculated from the..current series 

~lJalue~Xt-fi~and tbe.prior average .. St -f1_,(x) ... al:cording .. to .. the. formula: 

St+i(x) =a.Xt+i+(l-a.c) St+i_l(x), (recalled by keying c) 

where a. is the smoothing constant, determined in the program as a function.of the 

.number of observations to be smoothed. n. by the re 1 ation.ship a. = n;1 

Ihecnange jo.a.v.er.ase. Ct+p .. ts simply: 

Ct+i::St+i!x) ::-St+t"'.l(x) (recaLle.d bykej'io9.fCl 

From .thj s j~ founcLa.new. tren.cl, T t+i' thru tb.~eglJas ion: ._ 

T t+; = aCt+;+(l-:a) T t+i-l Jr~ca11ed by. ~e'ying 01.. 

Fj na lly t.e)(pected dem.~Jld t. Dt+i+ l' j s. defined as: 

··-··~---D-t+f-+:l; St+,{xl+ l~aTt+r··· {d:isf}la~ after·each·H-eNtioo}· 

With the entry of a I'!ew x value, aJ)r'~diction error can bee><pr'essed as: 

et .f.1=Ot+i :- Xt +i . (reca 11 ed by key; n!:) E 
The user may wi s h to increase the sens it i v ity of the program to ant; ci pa ted trends 

with an increase in the value of a. observing that O<a<l. 

l-he initial trend is assumed to be 0 unless a value t.s.entered~. 

OPERATING LIMITS AND WARNINGS 

There being no prior value of D, e on the first iteration will be.meaningless. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAl. 

41 
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,JOD. 

97. 5 

95 

92.5 

90 

Sample Problem(5) __ ____ __ __ ___ ~_ ______ ___ _______ ~____ ___ __ _______ _ 

Ihechartbelow shows- six .(n=6) values, xt +;' for-19TI---'t1wu--W.& .. -+he-f:»"~l"amt-~-­

J!.sjng an initial estimate for the smoothed average y St+i'::T{x-},-ef.lOO-,-wHl -

J:>.fgQl!<:'E:L tl:LELyemaining _data. incl uding a proje.cte.dquantity, -~+Tn~(W--l9lh------ _~ 

Thel"l~ente..r_th~ vaIu~_QL)(t+i for 1971 (lQ3L. pre.s.s-LBl. and .ob.s..er-'le that the ___ ._ 

outpy'~_dtsplayed a_grees with the first solution under D
t
+

i
+

1
. Press [C), f[CJ-,--I:~ 

~Jl(Ll~lL}ike\'l5s_e_noting the results in their respective columns. -Ente.rt.b.e~T" _ 

values for each succeeding year followed by the keystrokes above each column. _____ ~_. __ _ 

Ke"ystrokes B 

__ . __ E)(p_ected Demand 

. --- --- t--~ -.- X t+ i 
o 

1971 1 103 
---' ... ._-----

1972 2 90 
-r--~------" ---

1973 3 108 
------- ----- -- -- + 

1974 4 101 
.---

1975 5 98 
--' 

_ 1976- ..6 96. ___ 
-

Dt +i +1 

101.47 

95.98 

101. 50 

101. 42 

99.88 

97.96 

C 

Smoothed Average 

St+i(x) 
100 

100.86 

97.76 

100.68 

100.77 

99.98 

98.84- ------

fc -.n E 

Chance in 

Smoothed Average Trend Ert.or 

Ct+i \+i -et+t--
0 . -

.86 .24 ---

-3.10 -.71 11.47 
. ------.-------~ ... -t----.--~-

2.93 .33 -12.02 --- ----'----+---

.09 .26 .50 

-.79 -.04 3.42 
- .-~.- -------

Reference (5) __ _ ____ __________ _ _ 

Charles T. Clarke and Lawrence L. Schkade, Statistical Methods for aysilJes..s_ 

Decisions (Cincinn~ti, Ohio; South-Western Publish5ng Co. 1969), pp 70z"-:ZlL 



STEP 

l. 

2. 

3. 

~ 

5. 

6. 

7. 

8. 

9. 

10. 

ll. 

12 

EXPONENTIAL SMOOTHING 

a 
n,St+i_l 

DEL 
x, -+ D 

INSTRUCTIONS 

Enter program 

Enter number of values to be smoothed (not 
required if a option selected in step 4) 

Enter initial estimate of smoothed average 

ODtinn.:ll· SplpC'_t c:mnnthinn rnnc:t;:onT 

Ootional: Select initial trend 

Enter first value for smoothing repeat 
steD 6 for each succeedina value 

Recover (once oer i) from erroneous X 
... 

(R~turn tn c:t~n h .:Inn rnntinll~ with rnY'Y'~rt 

value) 

Recall smoothed average 

Recall chanae in averaae 

Recall trend 

Recall forecast error 

RpC'.:I11 numnpr nf V.:I 1 IIPC: c:mnnth~n 

(For a new series go to step 2) 

Tt +i - l 
-+ Tt +i 

INPUT 
DATA/UNITS 

n 

~t+i_ltX) 

n:<_f"V <1 

T t+i-l 

Xt+i 

43 

KEYS OUTPUT 
DATA/UNITS 

CJc=J 
C~L ) 
~l t ) n 
c:::J [_ J 
[ ___ J l_ --] 
l~-A j [ __ ~J a 
l-~ L_-] 
l_u [~-_) a 
[ 

-
- - -) [---] 

[_OCdl THi _1 
L~C-] 

ca=J c=J DHi +J 
c=J C~-) 
[-~=] L-=---.=J 
LLJ Lb -] Dt+i 
[ __ ~L~ 
I-J [--.=J 
L--:=- -I [==::J 

[C ] c=J S+_~(x) 

L_~c=J 
IT::] [-C --] CHi 
C=J r::=.=J 
~c=J Tt +i 
[=:J [==::J 
[I~ c=J et +i 
[==::J c=J 
o-::::J [ e ] i 
c=J [_-~ 
[ --] c=J 
[==::J [--] 

L==] C-_] 
l--] r- --) 
L-~ [==::J 
[-=-:=1 c=J 
C=-:J C J 
[=-J C=J 
[_~-] [---=:J 

r_=~~ c=J 
r_~ L-- ___ J 



44 97 P~ram 1~lsfln" II 
STEP KEY ENTAY KEY CODE COMMENTS STEP KEY ENTAY KEY CODe COMMENTS 

881 .LBLA 21 11 lni "'~I.'Z. ahOh r-ouf-,.,Q. 857 RTH 24 Ou-i+/ d'.5played . 
882 CLRG 16-53 858 .LBLb 21 16 12 e.rr-or recovery ,."I.A-,t\e 
883 5T03 35 83 S..,..,._. (x) 859 D5Z1 16 25 46 c:l(!cr;w-.e"t- I 
884 CLX -51 

~ 
868 RCLA 36 11 Tt-+#-l 

885 1 81 861 5T05 35 85 ~.H-l 
886 + -55 862 RCL9 36 89 $t+I-100 
887 2 B2 (;11. co",,",pvted 

863 5T03 35 83 St+i-, Os) 
888 X:Y -41 864 RCL8 36 B8 D~I 
889 . -24 865 5T02 35 82 O\:;+-I 
819 .LBL8 21 99 866 RTH 24 P~+-i J.s f>layed 
Bl1 5TOB 35 BB at. 867 .LBLC 21 13 St.+-: (x)J'5f>lay~hh 
812 1 Bl ) 868 RCL3 36 83 !.~1-1 (l0 
913 5T01 35 Bl I-a/.. c.oVn pv ted 969 RTH 24 

e", ... i J'spl ay I"C'v+'·"e 914 RCLB 36 B9 879 .LBLe 21 16 13 
915 5T-l 35-45 91 I-cot- 871 RCL4 36 B4 C-t:t-t' 
916 RTH 24 0( cllSp/aye..cl . 872 RTH 24 

T~ +1 c:l.sp I ay I""ovt.,· ... t: 917 .LBLe 21 16 11 ~ opho~ rovh .... e- 973 *LBLD 21 14 
818 bTOB 22 BB 974 RCL5 36 B5 T('+f 
919 .LBLB 21 12 Dt+ 1 +-, ,..(:>1) + • h e_ 875 RTH 24 

'e i-i ehhy .... ovt; .. €. 929 ST07 35 87 Xtt-i 976 .LBLJ 21 16 14 
921 RCL2 36 82 D~+I 877 5T05 35 85 itt; 822 ST08 35 B8 Ot+-i c.~I'eJ 878 RTH 24 

e'ti-; ci,spJayrovh ... ( 823 RCL3 36 B3 S-t,+-I-' (x) ?at" E'''' ror 879 .LBLE 21 15 
824 5T09 35 B9 S{;t-i-l(;<) rE'c.~very 888 RCL6 36 B6 ef+.i 
B25 RCL5 36 B5 T4:~ i-i l"ovt,V\ e. 881 RTH 24 

,. dlsp/oy rov+"I\~-B26 STOA 35 11 Tt;+i-j 882 .LBLe 21 16 15 . 927 lSZ1 16 26 46 j I .. d 4!xed 883 RCLI 36 46 I 
828 RCL2 36 82 Dh'? 884 RTH 24 
929 RCL7 36 B7 X ... 1 , 885 R/S 51 
838 - -45 ~ €i+- I Co."p vf-ecl 

831 STa6 35 86 e",+i 
832 RCL? 36 97 Xt+-i .. 
833 RCLe 36 B8 !X. 

834 X -35 10.90 
835 RCLl 36 91 1-0<. .5+:+1 6<) 836 RCL3 36 83 I-s~i-I {x) CA ..... p v+-e d 
837 X -35 
838 + -55 
839 ST03 35 B3 St.-oj. i ex) 
B48 RCL9 36 89 S'h-i-,(x) 
841 - -45 ~-t+i CO""1.pvt.. d 
842 ST04 35 84 4H' 1& 

843 ReL8 36 89 « 
844 X -35 100 
845 RCLl 36 81 ,-0< } 
846 RCL5 36 85 7,' 

Tt+-i - i i,+-I t J 
847 X -35 cO ...... J:>v e 

848 + -55 
849 ST05 35 85 Tt+--'. 

SET STATUS B5B RCLl 36 Bl /- 0(. 

851 RCLe 36 88 0< FLAGS TRIG DISP 
852 - -24 ... ON OFF 

0 0 ~ DEG ~ FIX Iil 853 X -35 P{+-i +( 

~ GRAD 0 SCI 0 $/;+, (x) co»,. pvteol 110 1 0 854 RCLJ 36 83 
0 IXl RAD 0 ENG 0 2 

n~ 855 + -55 
DI- ' 3 0 ~ 856 ST02 35 92 

REGISTERS 
O,~ 1 2 DI;-+-i + I 3 St+i ~ 4Ct:+i 5~-!j 6 e1;+'- 7 ~t~-" 8 0t. ... ,. 9 SU) -:I.. ~x.; 

~t V" !"S~;,,! ~:::: ~": ... Sav~ ~or .s""00 """'~ /- 0<.-
I~!pe~:-~ ~m""-I-h" ", rihaYl~<' ,'" 4-" ... A I~_r,...o '-. ~~ Ip ... ".- t'Prnlle .. Ir..-. '" f "- . t:" ;;;; -~ '" 

50TH1-l 51 52 53 
~ 

54 = 55 56 57 58 59 
$.!>v.-.J for 
~,......, r- TC'¥'nVer 

IB Ie 0 IE 11 1 
A 

twO',';. pel-Iod 



Program Deseription I 
Program Title MULTIPLE LINEAR REGRESSION 

Contributor's Name 

Address 

City 

HEWLETT-PACKARD Cor·1PANY 
Corvallis Division 
1000 N.E. Circle Boulevard 
Corva 11 is, OR 97330 ,tate Zip Code 

Program Description, Equations, Variables 

This program performs a least squares multiple linear regression for a series of 
data points x, y, z. Linear regression is a statistical method for finding a 
straight line that best fits a set of data points. The equation of this straight line 
expresses the linear relationship between independent (x and y) and dependent 
(z) variables and is of the from: 

z = a + bx + cy 
Independent variables are input by pressing II. If one or more of the data points 
was entered incorrectly, simply re-enter the incorrect value(s) and press 0 B. 
Then continue as before. The three coefficients (a, b, c) are calculated by 
pressing m. 
In addition, the program also calculates the coefficient of determination r (iii). 
This is an indication of the "goodness of fit" for the calculated straight line, 
and is a number between 0 and 1. Values closer to 1 indicate "better" fits than 
values closer to O. 

Having determined the equation (the m key), the user can then project esti­
mates of z for given x, y values (II). The sums (Ixj; IYi; Izi), the sums of 
squares (IXi2; IYi2; IZt2), and the sums of cross products (IXtYi; IXiZi; IYiZi) 
are stored in registers 7-9, 4-6, and 1-3 respectively. 

An option is available (0 II) to automatically print/pause the calculated 
values. Pressing 0 II sets and clears the print option. Successive use of 0 II 
will alternately display 1.00 and 0.00, indicating that the print/pause mode is on 
or off respectively. 

Operating Limits and Warnings 

45 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (8) 

I)r()~ram I) .. s~rip'ion II 

18. Multiple Linear Regression 

Z = a + bx + cy 

i = 1,2, ... , n 

where: 

A = [nlxj2 - (lXj)2] [nlYjzj - (lYj) (lzj)] 

B = [nlxjYj - (lxj) (lYj)] [nlxjzj - (lxj) (lzj)] 

b = [nlxjzj - (lxj) (lzj)] - c [nlxjYj - (lxj) (lYj)] 
nlxj2 - (lXj)2 

a lZj + b lXjzj + c lYjzj -~ (lzY 
R2 = ____________ =-~_n-----

(lZj2) _ (lzY 
n 



Sketch(e5) 

Sample Problem(5) 

Solution(s) 

Reference (5) 

Example 1: 

A commercial land appraiser has examined 5 vacant lots in the downtown 
section of a local community, all of which have different depths, frontages, and 
values as shown below. Based on this data, what is the relationship between 
depth, frontage, and lot value? What is the coefficient of determination? What 
predicted value would a lot have with a 50 foot depth and 70 foot frontage? 
With a 75 foot depth and 80 foot frontage? 

Lot Depth (feet) 

70 

Lot Frontage (feet) 

70.8 
90 
85 
40 

100 

Keystrokes: 

B 70 mmm 70.8 mmm 101000 iii 
90 mmm 60 mmm 82190 iii 
85 mmm 90 mmm 170000 iii 
40 mmm 70 mmm 100000 iii 

60.0 
90.0 
70.0 
60.0 

Outputs: 

Lot Value 

$101,000 
82,190 

170,000 
100,000 
90,000 

100 mmm 60 mmm 90000 iii --+ 5.00 (number of entries) 
a------------+~ -118499.03 (a) 
liD ~ 314.71 (b) 
liD ~ 2892.02 (c) 

Hence, z = -118499.03 + 314.71x + 2892.02y 

m 0.98 (r) 

50 mmm 70 II ~ 99678.08 (value of 50 x 70 

75 mmm 8011------+ 
foot lot) 

136466.08 (value of 75 x 80 
foot lot) 

Notice that if your lot has a depth of 50 feet and a frontage of 10 feet a negative 
$ value results (-73843.26). You may have difficulty selling this property! 

47 
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STEP 

~ STEP 

i--------
1 

I-
2 

f---

3 
f---

4 

I---

f--- --

S 
-
'--------- , 

6 
f--- . 

i--------

i-------- ' 

i-------- ' 

f--- . 
7 

I---- . 

I---- . 

I---- . 

f---

i--------

i-------- i 
S 

I---- • 
I---- . 

9 
I---- : 

I---- i 

I----

I---- i , 
I---- : 

10 
-;"-.,.-.-. 

Multiple Linear Regression 
L:­

Start 

INSTRUCTIONS 

INPUT INSTRUCTIONS DATA/UNITS KEYS 

Load side 1 and side 2 

Optional: Select print/pause 

mode 011 
Initialize (START) m 
Key in x and y, and correspond-

ing z value x mmm 
--- ---------

y mmm 
t- _._- ------"-

Z III 
------- -------

Repeat step 4 for all x, y, z data 
- .. _---- ---------

pairs. 
- --

--~ 

1 
----

; If a data pair was input incor-· ~ rectly, re-enter incorrect x, y, z I 
i values t x mmm 

I 
Y mmm 

i -- -. 

z om , 
Calculate coefficients: 

I I 
m 

I liD 
I 
i I liD 
1 

If the print/pause mode is on i 
I I 

(1.00), band care auto- , i 
l I 

matically calculated. I i 
! 

· Optional: Calculate the coeffi- I 

, cient of determination: r' 1 m 
, Optional: Key in x and y values I 
{ 
· and calculate the estimated 
, 
' z value. (This may be repeated , 
as often as desired.) x mmm 

y II 
For a new case, go to step 2. 

.. . - - - -.-

INPUT 
DATA/UNITS 

OUTPUT -
DATA/UNITS 

I-

-

1.00 or 0.00 
I-

I-
0.00 

I-

l-

~-

. __ .-----1-
# entries 

---- - I-

-- .. ---- -

-- -::=-~~-=-:--=----=-i-

-- - --_._--- I-

- - .-- -I-

---- ---I-

1-- ---- -------" 1-
# entries - 1 

._. 1-
a 

- - -- I-
b 

-I-
c 

1-

I -

-

I-

1-
r' 

1-

I-

'" 
I-

z 

KEYS 
OUTPUT 

DATA/UNITS 

C1c=J 
c=J[ I 
I~I I 
I- II I 
[ I [ I 
I II j 

I II j 

I I [ I 
l I [ I 
r I [ I 
[ I [ 1 
[ I r I 
[~I[ I 
[ -I [ I 
I I [ I 
I j I I 
I j I 1 
I 1 [ 

- --

1 
[ II I 
[ II I 
[ I [ I 
I J I j 
[ I r I 
I I [ I 
[ Jl I 
I II I 
[-- I [ - 1 
I- I L I 
I __ I L~ I 
l II 

--' 
r I [ I 
I -I I _J 
I 

--

II - - I 
I J I - I 
I II ____ I 
[ II I 
I II - ---- I 
I II I 
I I [ ] 



971'rc,gram IJs'ln~ I 49 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 ,:LBLH -.. .:.. 11 857 - -45 
882 CLRG 1i-53 858 STDI 35 46 
883 CFl 16 2i. ill Initialize 859 R~ -31 
884 e fli1 868 Xi 53 
885 RTN 24 ------------------ 861 (;S82 23 82 , 

886 *LELB 21 12 8~'" b.:: ST+; 35-55 45 I 1-------------------
887 STOC 35 13 863 RTH 24 

I 

888 if; , oJ· -31 864 *LBLC 21 13 
889 STOB 35 Ii. Input x.,y.,z. 865 RCL8 36 88 
818 RJ -31 1 1 1 866 RCL4 36 84 Calculate a,b,c 
811 STOk 35 11 867 x -35 
812 F€I? 16 23 8e. 868 Ret? 36 87 
813 GSBS 2J 86 869 X2 53 
814 ? B{' 878 - -45 
815 STOI 35 46 Compute Lxi,Ly.,LZi 871 STOD 35 14 
816 R~ -31 2 2 1 872 RCL8 36 88 LX. , Ly. , L Z . 2 
817 GS81 23 61 111 973 RCLJ 36 83 
818 8 86 LXiy. ,Ly·Z. ,LZ.X. 9?4 x -35 
819 STOI 35 46 

1 1 1 1 1 875 RCL8 36 88 
828 RCLE 36 12 876 RCL9 36 89 , 

821 Fe? 16 23 8~ 877 )( -35 
822 GSB6 23 86 878 - -45 
823 GSBI 23 81 87Q 

I J x -35 
824 9 89 988 STOC 35 13 
825 STOI 35 46 881 RCL8 36 88 

I 826 RCLC 36 13 982 RCU 36 81 
827 F8? 16 23 8f1 883 x -35 
828 GSB6 23 86 884 RCt? 36 81 
829 GSBI 23 81 885 RCL8 36 88 
838 RCL~ 36 11 886 x -35 
831 RCLB 36 12 887 - -45 
832 x -35 888 STOA 35 11 
833 GSB2 23 82 889 RCL8 36 88 
834 ST+l 35-55 f11 898 RCL2 36 82 
835 RCLA 36 11 891 x -35 
836 ReLC 36 13 892 RCL7 36 81 
837 >; -35 893 RCL9 36 89 
838 GSB2 23 82 894 x -35 
839 ST+2 35-55 82 895 - -45 
848 RCLB 36 12 896 SroB 35 12 
841 RCLC 36 13 897 x -35 
842 x -35 898 RCLC 36 13 
843 GSB2 23 82 899 X:V -41 
844 ST+3 35-55 8;; 188 - -45 I 

, 

845 1 81 181 RCLD 36 14 
846 GSB2 23 82 182 RCLB 36 88 
847 SH8 35-55 8E; 183 RCL5 36 85 
848 RCL8 36 88 184 x -35 
849 F8? 16 23 88 185 RCL8 36 88 
858 GSB6 23 86 196 X2 53 
851 RTH 24 ------------------- 187 - -45 
852 *LBU 21 81 Subroutine for 188 x -35 
853 GSB2 23 82 LXi'··· 189 RCLA 36 11 
854 ST+i 35-55 45 LXi 2 118 X2 53 
8SS RCLI 36 46 ' ... 111 - -45 
8S6 3 83 REGIS, ......... 112 - -24 

0 1 2 LXiZ i 
3 1: YiZi 4 LX ! 5 1:yi l- 6 

1:z • 
7 !Xi 8 rYi 9 1:Z1 n I:~iYi ; i 

50 51 52 53 54 55 56 57 58 59 

A Used IB I:Ised Ie Used 0 Used IE Used II Used 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
- - - -

113 STaC 35 13 169 F8? 16 23 88 
114 RCLB 36 r' c. 178 GSB6 23 86 
115 RCLA 36 11 171 RCLC 36 13 
116 RCLC 36 13 172 x -35 
117 x -35 173 X:'r' -41 
118 - -45 174 RCLB 36 12 
119 RCLD 36 14 175 x -35 
128 - -24 176 + -55 
121 STOB 35 12 177 RCLA 36 11 
122 RCL9 36 89 178 + -55 -------------------
123 RCLC 36 13 179 Gro9 22 89 Correction of 
124 RCL8 36 88 188 *LBLa. 21 16 11 input values. 
125 x -35 181 SFI 16 21 81 
1?~ ~b - -45 182 GSBB 23 12 
127 RCLB .... ~ ., .-. 

,jb l': 183 cn 16 22 81 
128 RCL? 36 87 184 RTN 24 
129 x -35 185 *LBLe 21 16 15 Print instructions 
138 - -45 186 F8? 16 23 88 
131 RCLe 36 88 187 GT05 22 85 
132 -24 188 SFfJ 16 21 88 
133 STOA 35 11 a 189 1 81 
134 GSB7 23 87 I 198 RTN 24 
135 RCLB 36 12 b 191 *LBL5 21 85 
136 GSB9 23 89 192 8 88 
137 RCLC 36 13 c 193 CF8 16 22 86 
138 GT09 22 89 ------------------- 194 RTN 24 
139 *LBW 21 14 195 fLBL? 21 87 
148 RCLA 36 11 196 m? 16 23 88 
141 RCL9 36 89 2 197 SPC 16-11 
142 x -35 Calculate r 198 tLBL9 21 89 
143 RCLB 36 12 199 F8? 16 23 88 
144 RCL2 36 B2 288 GT06 22 86 
145 x -35 231 R.····S 51 
14£ + -55 282 RTN 24 
14? RCLC 36 13 283 *LBL6 21 86 
148 RCLJ 36 83 284 PRTX -14 
149 }:: -35 285 RTN 24 -------------------
158 + -55 286 *LBL2 21 82 Change sign for 
151 RCL9 36 89 287 n" 16 23 81 correction. 
152 ,.,.:2 53 288 CHS -22 
153 RCL8 36 8t1 289 RTN 24 
154 - -24 218 fLBLS 21 88 
155 - -45 211 SPC 16-11 
156 RCL6 36 86 212 GT09 22 89 
157 RCL9 36 89 1)17 

':"'J.!.I R,·S 51 
158 X2 r~ 

,J,j 

159 ReL8 36 88 
168 -24 
161 - -45 
162 -24 
163 GT07 22 87 -------------------
164 tLBLE 21 15 220 

165 Xty -41 Calculate ~ for 
166 FB? 16 23 88 given x,y. 

167 GSB8 23 88 
168 Xt'r' -41 

LABELS FLAGS SET STATUS 
A B 

L+ C a;b;c 0 r£: E A 0 Print Start z FLAGS TRIG DISP 

a I- b c d ePrint? 1 Correcti 0 ho ON OFF 
0 Kl DEG KJ FIX IXI 

0 1 
Used 2 Used 3 4 2 1 0 :tJ GRAD 0 SCI 0 

5 Used 6 7 8 9 3 2 0 .KJ RAD 0 ENt 0 
Used Used Used Uc;pr! 3 0 Kl 

n __ 



Program Deserip'ion I 
Program Title Curve Fi tting, Selecting Be st Function 

Contributor's Name C . D . Bopp 
Address 306 Virginia Road 

City Oak·Ridge State Term. Zip Code 37830 

Program Description, Equations, Variables This program compares the coefficients 
of determination for the four functions described in the HP67/97 

51 

Standard Pac Program 03. The function having the largest coefficient 

of determination is indicated by displaying a code number, as explainec 
in the User Instructions. 

OperatingLimitsandWarnings The calcul~ting time is roughly about one minute. 
Negative coordin2tes are not admissable. To enter another set of lJoints, turn 

calcul&tor off and on. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



52 

Sketch(es) 

SampleProblem(s) Given the points (x,y) 1,2; 2,3; 3 .. 4; find (a) which of 
above-mentioned four correlations gives the highest coefficient of 

determination (COD), (b) compute the value of the COD .. (c) with x 

equal to 4 project the value for y .. and (d) compute the COD and project 
y for two of the other three correlations. 

Solution(s) Part (a): 2 ( t- ) 1 (A) 3 (1") 2 (A) 4 (t) 3 ( A) ( B) -r 1, 
indicating that the linear fit is best (using the coding numbers as 
described in the User Instructions), 

Part (b): (RCL) ( C ) ~ 1. 000, the COD. 

Part (c): 4 (E)-t 5.000, the projected y. 

Part (d): (SF) (1) (GTO) (A) (GTO) (2) (RIS) (RCL) (C)-+O.'ffO, the COD for 

the exponential fit. 4 (E) -+- 5.77, the projected y. 

(GTO) (A) (GTO) (3) (RIs) (RCL) (C)~ 0.978, the COD for the 
logarithmic fit. 4 (Ji) -r 4.40, the projected y. 

Reference (s) 



53 

CURVE FITTING, FUNCTION SELECTION 

A 

Yi+ xi SELECT X-+Y 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 .Load side I and side_2L Clc=J 
2 Inl'-u_t_y: . value. _ .- Yi I ENTEa=J 

t--}- Tnnllt x VR111A X~ I~[ I 
~ [ I [ 1 L. Reneat stens 2 and 3 for all data nairs. 

I _B_1 L I 
f-----

5 Compute of the functions listed below ; N, a, h. 
the one with the lar~est of [ ieD [- C I r2 coefficient ! 

determination r2. This function is r- I I I 

indicated bv a numbeY> 1 ? ~ ()l" II I- I I I 
accordinl2: to the followin~ coding: [~_-] l ~_ l 

1 T,; nAAl" l"AO'l"A!Hlj.on. v - R + hx I II I 
2 Exponential Curve y - ae bX L __ J L __ J 
~ T,()O'Rl"; thmi f'. ('!l1l"VP v _ R + hl 'nY l_- == I [~~~J 
4 Power Curve Y - ax b I ___ J [~_-J 

The quantities that are printed are the [ - _~ _ -·1 I ___ J 
--1 

number (N) designating 
I --1 [------~l __ ,code the functio 

- and the parameters a and b of this -
[~~_J L_J 

'f'1 t· The narameter [==_J C~--=J _ unc ~on. 
R ; Q CI +- ,.. .... '" ~ ; Y\ ..... '" t"1' ~ CI +- "'.... A. rn........ ~"".. n I .·.-1 r--:-] 
meter b is stored~in re~ister B.' The 1----·] L .J 

-- - --

coeffif'.;pnt ()f' c1ptAl"m;nJ:ltion y>2 ;!'! l __ I r---l 
r---] CJ stored in register C. ----- -

6 Optional: Make nro.iection based on a x LiJ l--] ~ 
k"n()wn y ~T R 111A I 

. ··-1 [ ---] 
- -- ---

7 Onti()nR1· Find the f'.()ef'f'if'.;An+ ,..f' [-=~ [Ui--~ 

determination (COD) and the parameters LaWJ G--J 
a and b for any of the other functions [j}~'rQJ [fL_ ·.·.1 
f+-.hRT'I +-"I-IR+ !':u:"lpf'.+An '. - - - .-

[ ~Rj$ [-- -I 
11: - -

f---- - ~] luG J .... 2 
x eli] [~- ] v 

[----] L 1 
v 

----- ----

r I [ J 
[ - _-ll ___ J 
I -. --j [_.. 1 

-- ---

[ . J [----] 

1 .1 L~J 
[ I [ 1 
I 1 [_~_ 1 

I 1 [ -- I 
I 1 , ] 



54 97 l)r()~r8m I~is.in~ I 
STEP KEY ENTRY KEY COOl: COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 *LBLA 21 11 STOO '3" 00 
~ r:;f., 

~ 
1 n1 

T.qrpy 1 h h~ 7 Q7 
qrp()A ~c: " 060 (1~RO 2~ 00 
T.N ~? ~rp()R ~~ ] r:; 
.~rp():q ~c: 1? (1~Rl"! ?1 11 
X~y -u1 1 01 
STOC 1r:; 1 ~ I H'?? tl6 21 02 
LN 12 STOD 35 14 . 

010 STOD ~r:; 1 II RrN 2ll 
HCLB 36 12 ~~LBL2 21 02 
p~ S 16-51 ~FO 16 21 00 
;E 56 Rl"!T 6 16 06 
HCLD 16 III 070 ST01 it:; 01 
HCIA 16 11 Hm.7 16 07 
><. -1t:; qrp()'R ~r:; 1 r:; 
~rp.1 11t:;-t:;t:; 01 1 01 

. HCLB 36 12. ~ 01 
j'HCLC • 36 l~ (1~RO 2'3 00 
1')(. 

-_ .. ~--
qrp()< 1t:; 01 020 

'~t:;-t:;r:; - ~~i ST .... 2 1 01 
P~ .~ 1 1.._ C:l !] 0Li, 

~,~ RTN '- 24' (1~RO 21 00 --
~rp()2 1C; 02 , ~~LBLB 21 12 080 

~~ 

0 
'··1 

00 1 01 ~~ 

~ STOC 35 13 r:; Qt;. 
1---. GSB1 ' 23 01.; r:.q:qn ?~ 00 
'---- GSB2 23 02' ~'T'()n ~i:: 00 
~. . GSB3 /< n< 1 GSBC 21 11 

~,-. 

16 22 00 030 (1RRil ?~ of. CFO 
HCLD 36 14 2 02 
STOI 35 46 F2? 11 f., ? ~ 02 
GRBi 23 45 q'T'()n <C: 1 I 
HeLD 16 :J#- 090 HrpN ?It 
PR'T'Y -fu iH.RT,1 ?1 o~ 
Hl"!T.A 16 11 RCLL. 16 0L. 
'PRTX -Ill ST02 it:; 02 
HCLB '36 12 Rf!T.C: <h nc: 
'PRTX -lu STOO ~t:; 00 

040 Rls ,,1 1 01 
·:~LBL1 21 01 2 02 
1 01 r,.q:qo ?< nn 
A 08 ~rpo~ <C:;- n< 
r:.qRn 2'3 00 100 1 01 
STO'3 35 03 h 06 
1 01 r:.q:q() 23 00 
II Oli Rrro1 1t:; 01 
GSBO 23 00 1 _ill 
~rp02 1t:; 02 7 07 

050 1 n1 r:..~:qn ?lOfi 
6 06 STOB '31j Ie; 
GSBO 23 00 GSBC 21 1 < 
~'P()] 1r:; 01 1 01 
1 01 110 F2? 16 23 02 
r:; or:; STOD it:; lL. 
G~RO 21 00 R'PN 2)1 

REGISTERS 
0 1 

ll.Ged 
2 u.~e d 3 ~5ed 4 5 6 

7 £&f1~)1 8 9 
f.{Se J £.1,., :J( zOnJ...)'l. ~ 111~ Zlh:J./1I4 t1 

80 81 82 83 84 85 86 87 88 89 
Z. ~ 111)( 1. :A In ~ £)i. £'j.. 2. £!J £ !Jt. £x~ h 

A B Ie D 
u. sed E 

Id(J II Lise cf 0- b r:t 



97 I)rc'~ram IJs.in~ II 55 
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Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

programmable calculators is nearly limitless. And in order to see the practical side of this potential, 
we have several different types of software to help save you time and programming effort. Everyone of 
our software solutions has been carefully selected to effectively increase your problem-solving poten­
tial. Chances are, we already have the solutions you're looking for. 

Application Pacs 
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex~ 

tensive library of "Application Pacs". These programs transform your HP-67 and HP-97 into specialized 
calculators in seconds. Each program in a pac is fully documented with commented program listing, 
allowing the adoption of programming techniques useful to each application area. The pacs contain 20 
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder. 
Every Application Pac has been designed to extend the capabilities of our fully programmable models 
to increase your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

The main objective of our Users' Library is dedicated to making selected program solutions contri­
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs; 
catalog updates; and coupons for three programs of your choice (a $9.00 value). 

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

line. The new series of software solutions are a collection of programs provided by our programmable 
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users' Libraries. 
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application 
areas (including two game books). 

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up 
to $35.00 over single copy cost. 

The Users' Library Solutions Books will compliment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing/Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability /QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



OPTIONS AND TECHNICAL STOCK ANALYSIS 

Includes a number of programs for evaluating put and call options, various 
option trading strategies, and several programs useful in technical stock 
analysis. 

PUT & CALL OPTION FAIR VALUES (Black-Scholes) 

CALL OPTION EVALUATION 

ROUTINES FOR OPTION WRITERS 

EMPIRICAL CBOE CALL PRICING 

WARRANT & OPTION HEDGING 

BULL SPREAD OPTION STRATEGY 

BUTTERFLY OPTIONS 

STOCK PRICE 30-WEEK MOVING AVERAGE WITH DATA STORAGE 

EXPONENTIAL SMOOTHING 

MULTIPLE LINEAR REGRESSION 

CURVE FITTING, SELECTING BEST FUNCTION 
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