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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 | page gives a basic description of the program. The Program
Description |l 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 | and Program Listing Il 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 | and
Program Listing Il 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.



TABLE OF CONTENTS

PUT & CALL OPTION FAIR VALUES (BLACK- SCHOLF ' |
This program computes the theoretical value of a put or ca]l
option based on the valuation formulas published by Black and
Scholes.
CALL OPTION EVALUATION ., . . b
This program computes call opt1on va]ues us1ng the B]ack Scholes '
model. It also computes the implied empirical variance (variability)
when the actual market value is entered.
ROUTINES FOR OPTION WRITERS . . v e e e w11
In addition to calculating the Fair opt1on value (Black-Scholes)
with consideration for dividends, the program calculates the
maximum yield, cash flow yield, and high and low breakeven points.
EMPIRICAL CBOE CALL PRICING . . v 17
Using the Clasing emp1r1ca1 formu]as, th1s program ca]cu]ates a
fair call option price.
WARRANT & OPTION HEDGING . . . v 22
This program calculates cross return and h1gh and 1ow breakeven
points for various short sale ratios.
BULL SPREAD OPTION STRATEGY . .+ .+ . v 27
For various bull (vertical) spreads, this program calculates ‘the
upper and lower breakeven points and the percent movement necessary
to reach them.
BUTTERFLY OPTIONS . . v 32
This program ca1cu1ates the max1mum prof1t max imum 1oss, "and the
upside and downside breakeven points for various butterfly option
strategies.
STOCK PRICE 30-WEEK MOVING AVERAGE WITH DATA STORAGE . ., . . . 36
This program allows both the data and the program for ca]cu]atwng
a 30-unit moving average to be stored on a single program card.
EXPONENTIAL SMOOTHING . . . |
Exponential smoothing is a geometr1ca11y we1ghted mov1ng average
which can be used to locate and project significant trends in
securities and commodities prices.
MULTIPLE LINEAR REGRESSION . . , . . 45
This program can be used to search for 1ead1ng 1nd1cators of stock
and commodities movements by analyzing past data for possible
lTinear relationships.
CURVE FITTING, SELECTING BEST FUNCTION ., , . . 51

Four different mathematical functions are eva1uated to determ1ne
the function which best represents the data; linear, power, exponential,
and logarithmic. Program makes projections based on curve fit selected.



Program Desecription 1

(" ~N
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
E‘uropea‘n1 type put or call option using the valuation formulas of Black & Scholesz’B.
The following equations are used:

Call Option Value = P P N(a,) exp™

stock™(d1) = Poiripe

Put Option Value = P, .. N(-d,) expi® - P N(-d
strike 2 stogk 1
ln<Pstock/Pstrike) + (R + %V )t
where: d1 = W 5
1
4 = ln(Pstock/Pstrike) + (R - 3V)t
2 Vo
a 2
N(d) = ﬁ—ﬂxp_z /2 dz
-60
N(-d) =1 - N(d)

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

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
Z(Stock High + Stock Low)
Out-of-the-money options are extremely sensitive to this term and large errors in

during the past year.

\value may result from improper choices. )

s

This program has been verified only with respect to the numerical example given in Program Description /. 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.

\ _/




Program Deseription 11

Sketch(es)

\_

~

estimated variance is 0,125,

0.175?

Sample Problem(s) A+ What 1s 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 63} and the

B. 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

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

\_

KEY IN: DISPLAY:

65,A S— 65.00 (Pstrike)

63.25,B -— 63.25 (Pstock)

91,cC —— 0.25 (t)

.125,D S 0.02 (Vz)

4.,65,E — 0.0 R

Solution(s) 5 5 ( )

SOLVE A:  fA -— 1.14 Convert to 1/16ths: fC -- 1 2/16
SOLVE B: fE -— 1.00 Put/Call toggle

A -—- 2.14 Convert to 1/16ths: fC -- 3 1/16
SOLVE C:  .175,D —— 0.03 (v9)

fE -— 0,00 Put/Call toggle

fA -— 1.76 Convert to 1/16ths: fC -- 1 12/16
SOLVE D: fB ——— 0.45

Reference(s) (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,

(3) Black, Fischer; "Fact and Fantasy In the Use of Options". Financial Analysts
I Journal (July/August 1975), pp 36-72.




Hedge Ratio:

Convert contents of X-register to 16ths:

H
Q w > ‘
[l ] I

User Instruetions :
SCr Instruetions
---FAIR OPTION VALUE---
{1 —~ VALUE  —~ HEDGE — 1/16ths HAL=V? PUT? Z}
E% STRIKE STOCK # DAYS . VARIANCE INT. RATE
1 |Key in Striking Price of Option $ [ [ a] $
2 |Key in Price of Underlying Stock $ I Il s | $
3 |Key in # Calender Days Remaining on Option days [____JI c [ YIS,
4 |Key in Variance v L Il p | V2
or, if variance is unknown, estimate as || I
follows: " |
Key in stock's high for year, ENT $ || |
Key in stock's low for year $ £ |l p | Vd
5 |Key in appropriate interest rate % [ B | R
6 |Select Modes I |
0 = Call Option* t ]l B |
1 = Put Option f |l E]
¥Machine is in call mode when card is loaded. VAAJ L
7 Solve fors ”'1 [7
Option Value: | | $
J
|
N

|
|
|
-
[ —

|
—_—

S Y O A | B

| | | | |
| | | I
| | | | | | |

| | | |
| ‘ | | | | |
| {
| | | | [ |
NS SO SRS B SRy GRUUNN O NN O SNS  SUN SN O SN [ (S [y NN O SN U AN B SN O NSNS NN O S NN O S B
-_—————— — — — — —
| |
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97 Program Listing I

4
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
&a. ¥ BLA Sfrv'k.'vwi pru'/c @5? - )
#@:  STOR ass K2y 4
662 RIN 859  RCL1 e
@64  xLBLE aea + ©- S
@85 STOE Stock rice #6!  GSBE - < aoe N oo NE4
@as  RTN @62 ST09
@67 xLBLC 963  RCLE
6as 3 HColede, Daye 864 X
aes 6 Frowiain 5 865 Fer )}P” 2
a1e 5 @6c  CHS
#11 : = JrS. Yewar - e ag7 e
617 STOC B6E  GSBE | S-lee N(d)evNG-da)
@12 RTN 869  RCLK
@15 *LBlLa y a7e X
@15 STOE THrck HiALA 871 RCLC
B1€ Ré caort Lo 77 RCLE
T STOT X x r
@12 RCL6 >~ V2 @74 ex
819 - @75 = ’
826  RCLT @7 Fer |
621  RCL6 77 CHS
622 + a7s - ipm?
923 z @79  RIN
324 : a88 xLBLE
azs 2 @81  ST04
o _ ’
S_g tLEl;g Vaioes ggi ABS Subrowt e P
! bt : fyz/uzlrn,« /)/
@28  STOD RV ag4 3 it
@25 RTN 885 3 j‘“‘“//” e
~ - = S 7 Wi Tyal
0B T e O I )
- i _Ql
=~ - - \ 1
hre o Deci sl Equlsslet oo I R
@34  STOE 298 1 _Z
IS RN 891 +
436 xLBLa 892 1%
@37 RCLE > Optiow Uslua @93  ST0S
@38 RCLA 894 3 NGd)
a3a z 895 X —
848 LN a9 ) d
@41  RCLC 897 [ fot:
642  RCLE 898 3 et-
ds  x 853 2| Hawdbook of
644 + | 1088 z .
645 RCLC | 181 g 27e G T
@4¢ RCLD | 182 & Funetionns (AMs 56)
a47 X 183 X Abr oo 4
64 Ix 184  RCLS H"’ owite ¥
@49  ST01 185 Xz €ount
858 2 ; 186 . N.BS, Ab)icat!me
@51 ENTt | 187 1
852 ENTt 188 z TP 732
853  RCL1 189 8 -<
es¢ 2 18 1 le@)]| <10
ass 3 111 6
856  ST01 REGS1cne 112 7 :
7 8
° "wsed [ ° Y used P oused |7 Low Higl G Hedge
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
D E I
A Sk & ik ¢ Ve R Used




97 Program Listing 11

5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 b 169 +

114 x 17a RTH

115 - 171 xLBLZ

116 RCLS 172 1

117 . 173 ENTt

11E 4 174 RTN

118 3 175 «xLBLe

126 & 176 Fa°

121 1 177 6703 PUT [cALL

122 & i7€ SFé

123 3 179 1 Toggle

124 & 188 RTH

125 X 181 xLBL3

12¢ + 182 CFé

127 RCL4 183 é

128 AL 184 RTN

i2g z 185 RS

136 <

131 e I

132 =

133 Fi

134 z 190

135 x

i3 ix

178 RCL4

138 Fa*

146 CHS |

141 H<@7 g pat 7

142 GT0I

142 R

144  CHS 200

145 1

14€ +

147 RTN

148 ¥LBL1

149 Ri

156 RTN

5! ¥iBlb |

i52 RCLS ¢

;:;-_- RTH —> /"/Fe/j( fi/")

154 ¥iBLc 210

155 §T0I

156 FRC = (Mstedr ~f

isv . fy ‘

_ - y ey

156 ! Xm e

is¢ I3 boiite o lltls

166 STGs

161 x

162 RND

163 ECLE =

164 X=r%

165  &5BZ

166 Ri

167 RCLI

168 INT LABELS FLAGS SET STATUS
Stk Stock | 20 PV E ¢ O g FLAGS TRIG DISP
¢ d \ e Oy | ON OFF
sl > e e (i HfL»> /72 T o & | DEG B-| FX &~
N Aor 2 3 4 2 1 0 &| GRAD O scl O

> 03| RAD O | ENG O
7 8 9 3 3 0 @ n_2




Program Desecription |

~
Program Title CAce OFTI940 £ vhiuaTon W

Contributor’'s Name f;(;m—&u) 6. DUN AeDd
Address (5G/ BLACK HAWK DR

City Sunwyuaec State Ca Zip Code S 4057 )
-

( _ _
Program Description, Equations, Variables THIS  FRoGRAM  USES  THE  BLAk- ScrolEs

FOKMULA FeR THE PRICE o©F CAte ofTicy Alopg Wit PIRTIS)
OF THE <STAMIARD FPAC “CALCvAS AND WoTy OF Fkn).” A s)scee
Forerom  0F mMany Vawiadies DEF~eD  AS

$(B,R, ¢, Pe, P, v)= Pg(d) - e “q )
wnees  ,  lsfp.y + (R+VZ)E Ln (P#e)+ (R-V7AIE

o{) = vt | ) OL" ) vt 4

i ( X
ax)* 1 * 2 er((r"i) Utere THE MRxmaTion Fok g (x) 13

|- Qx) x2zo

G = E Q(x) X <O}
e ™%

Vieee Q) = o {? [ 43c2 "'7"& +.937/1‘7}

i
Wit G4 ir.3327 x|

B= pPriem PRIcE (Doiars) , R = jureees gare (wnees S% 15 exiveed
) 9.05)) = 7IME ( y’t:‘hés)) Pé = STRAKE PrRICF (Dcu.m(s), %: C URREWT
A7ock  pPicE (boceaes) , V= VoliritiTy

Operating Limits and Warnings

\_ J

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and usesw
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.

N Y,




Program Deseription 11

Sketch(es) )
. )
~N
Sample Problem(s) GIvEN  The »‘;a LLOws jios C— SrATIsTICS Oo~N MHewierr ~
PHCkARD STvek  ou 3/zy/77 -
CALL cPTIod OXPIRATIS.D ! MAY Avc
O8I0 PRICE i 3%
0AYS REWMS (w6 ! £6 YA
ST K Peice Yo ¥
A l/z_ 75’/;_

STo<k PRI
C’AL’C"IL"}PC, a;) MARKET - Assi16 ) '\/C'L\trll.l'r?f FoR ChH SRS
L’) SiopE cF  0PTI0N~
C Sweée oF 2PTieo  PRicE wrt Time
d Aué- ©PTies  PRICE |F Vol (WERE 0,30 (Hgsr‘;‘rz‘c

PR CcE ert STOCK APl ce—

VoL Tieiry pe B P STDL.;Q)

MAY  PARAMETERS : [, 0blS STC |, 05 STo L

Solution(s) &) K&Y
0.3 (6ucrs) S ¢,

$6/3¢S ST9 3, ¥o 512 4) 75.5 Sio 5“)
PRreds ¢ RESVveT = 0,1

KeYy /u/ poG  PARAwmerees @ 375 steo || 146 3¢5 ST 3,
PRESS € , RESseT = 9.26
b) USi6— Ave PARNYMeTERS ¢ O.AL STO ¢, PRESS D) REZUT = . 44
c) USike  ALE  PARAmMETeRS i (RE3S Ll Reseer = 7S Wyeam

OD USIimE Ao PARAMETRS . C.3C STo 0) £rRESS C) ;eb'ﬁu..r:-34,‘47

Y,

Flscnew Bidck  Awp Myeow Scmoces, “mte Plcive. oF Opiexs
“ jt)uQ:4L vF Rﬁl-('ncat-..é_:(—_b*.;i;v E¥: 31 6\(’;7/‘7"""';/?7‘3)

Reference(s)
and Cogpoesce KiadiLiTics,




User Instruetions

ALACK - SCHoLES

e VT PR »
g foue -f/(e)
INSTRUCTIONS DATA/UNITS KEYS DATAUNITS
LoD AoTH SMES oF CARD [
EUTER  £0Tions PARoric TERS I —
@) O0fTlow’ PRicE (pMIT 1E To Br CAtcws ) = | |sTol | 8
b) ILTEREST _RATE pecimar | sToll 2 R
Q) TIME YERRS st || 3 5=
d) STRIKE PRICE A IsTo || ¢ e,
€) CULRLT STOK LRICE ‘H '5777 | s Rs
£) VorLaTiLity v IsTo || ¢ v
23 | @PTIexas ¢+ ToCeitr PAUSE  MoDE |fe |l l-°°,/o.s~’)
4 | GHooSE  DES2N MeDE
W) FOR  pPTlom PRICE c B (l')
b) FoR  voLiTIL ry & 4
e) For  £'(B) wet Sieck Price > ) ¥4
d) Fog €°(8) wrt  Time £l 6N yene.

TO REPE¥T GO To S0P 2 AD

ChANCE ALY  PACAMETER.




STEP

KEY ENTRY

67 Program Listing |

KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
001 ¥ A [3) 25 ] RCL C Y
ésn) 3533 3 34 13 }%«r ). C(*
<L (i 342 s A RTN 3512
£ PSS 3) 42 ¥ 060 ¥LpL € [3) 2§ i3
sTo () 33 24 I o)
£PSs 3| 42 teE8 A [3) 22 1
DSP 2 23 oL (o) o0 £ (x)
A RTN 3sa2 syo | 330)
¥L8L e |3225)%5 £6s58 | |3) 2 &)
010 KA fo0t |35 od £ ern 35 12
&GTO0 O 2L o0 MBL & 3) 25 /5 UsE NUMERICAC
4 SFo |[355) 00 :ME-_ [A 26 D'FFER.ELJ:-(:LA
! el osete fes8A |3) 22 n TO GErpERMNE
A RN 35 22 070 £ Fix 3) 23 X; FRoum
¥L8L O 31 2500 £6588 |3) 20 2 o TrleL GUESS
o oo RCL B 34 (2
AL cFo 35 &) 00 6T o L 00
A RTN 35 22 FBL & | 3) 25 cb EVALUATE
HLB8L @ 3225 i STORG 44 RACL © 34 oo £(x;)
020 ASF ( 35 51 of |\ aup seT €658 1 | 31 1z o) ¢
sSTo € 33 15 } FLAc Sto A 33 n
A RTN 35 *LBL D 3) ¢S5 o0
*L8L D 3)25 (4 £'0d w.rt. RCL A 34 () SCTART METHOD
5 25 } S7O0cK  fAB<E 080 RCL D 34 00 CALCULATES
&GT° 2 22 0% STO A 33 ) CORKETTIONI
¥LBL ol |32 25 |4 €l0)) wart, - S| FoR X VALUE
3 63 - REL D 34 14 ArD S
rL8L 2 [3) ws o2 T ecLé 34 1 VM‘W_ST“;’J&
€GB8 A |3) 22 |l STO D 33 14 roSKy 80P
030 *LAL B |3) Ls v - S
EEX 43 CHoose OEFAUT = g
CHS 42 % ok X 71
2z oz oS¢ 0,00 %Y STO-0 33 5| OO0 | SUB CalRETTON
KCL € 34 (5 090 ReL © 34 00 -
L £12 357 ol AFat 35 7) 00 } ,f:;‘;;, ",::,ZT
4 x%y 3s sz L PsE 35 72
A Re 35 53 +~ 3 .
£ % 3) 8§ € X0 usE % £ éND 3) 24 % £+ D (U)AUGG’/)(CN>
§ w0l 3)5) +itAS £ x#o! 3) ¢ 2
040 L 137 % 35 3L %ﬂ::f(ﬁ_s 2% GTo 6 o0 |f AT
SToc 3313 ReL o 34 oo J{ |F S0 DISPLAY
(& oL A TN 35 2L )
- LY L8l ) 3) 25 01 | START BCK-
- S € (x=-ax) [0 STO (i) 33 14 SCHILES ANETHOD
370 A 33 || <L 6 34 oL
3TOo o 33 oo q y* 3254 v
£6581 [3) 2L o/ 2 oL -
STo D 33 /4 + g
RCLA 34 1 SO 8 33 0¥
050 Rec € 3413 £6s58 ¢ |3) tron } o
n ¢/ F(x+ %) STo 7 33 o7
STo o 33 o0 RCL ¥ 34 0%
£ 658 3 3)22 0) cy s 42 } d-,_
S170 B 33 o 110 f638 2 3) L oL
Rce D 3414 1 £6s@ 3 [ 31 22 03 l
~ Y RCL 4 3404
REGISTERS
4 6 / 7 8 9
“x | 8 [ & [P ¢ Pe [° 0 \% Tewp Teww
S7 S8 S9
SO St A S2 P S3 ‘ Sa /s S5 s s6 | Y Teme TEmp
D E I
g X i) £ © OX¥ £ (%) A VARIABLE




67 Program Listing 11
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
4 X 471 . 8613
CL 2 34 0L - 170 1 o
RcC 3 34 03 e MPg 9 (d) 3 0?3
X 71 7 27
q e* 3250 l o
bl §1 X 11
vce ( 34 ol ReL 8 34 08
120 + i . &3
RcL 7 3401 ( 2l
2 x5y 35 S. 2 oL
To 7 33 o7 X 1) '
j XS g 35 SL PS 4 (GLS 180 - 51 Q (k>
6583 |31 el . &1
ReL 5 3405 4 o4
X 71 3 03
RCLT 34 07 ¢ o
= 5| Z oL
130 ¥ PSS 3142 + A
I 8) 3424 RCL 8§ 74 o¥
£ PES 3 42 A T
L ee | 35es . 5
5 . oL
A RTN 3s 22, } AR S X 21
¥)RL 2. | 3] 1§ oL £Yx 3154
ReL X 34 oz ) ¥ ¥
+ A . RCL T 34 07
_ RcL 3 303 | 4., (%)f(/z e f eSS 31 42
A 21 o x* 3e 54
RCLS 3405 Vit T oL
ecL 4 404 £ gl
- g/_ G e KYAE XX
£ 3) SL 200 v ¥i
t ¢f AFa? 3571 oo
Rei & 34 06 A et 35 22
-+ g CHS 42
Ree 3 3403 ( o)
£ V= 3) 54 + bl
150 = ] 4 TN 35 L
£ K 38 22 }
¥L8L 3 3) 5 03
£5s 3 42
ST 7 33 o7 210
£ x«o? 3) 71
. SF 2 3551 o2
£ ABS 35 ¢4
. ¥3
3 o3 [
160 3 o
> 02 11, 3327 x|
7 o7
X 2
{ o| 220
+ A
A Yx 35 62
3STo & 3308
M LABELS FLAGS SET STATUS
AT Be = £ Oxs = £0x) 0y wre Ps FvoL —toor |© Pause FLAGS TRIG DISP
L AN ° ¢ WeYwre € [ Pavse 9, A o D% oee = | Fx =
/
e | H(x) POV L a@ { Tquyxzo]} B | gD | o ¢
3 0 & n
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Program Desecription |

( R ] : )
. -1nCs ? 41 L iters
Program Title Routincs for Option Writers

Contributor's Name John R. McGinley Jr.

Address 235 bast 5Tth St.

City Ncw York, State N.Y. Zip Code 10022

> )
-

Program Description, Equations, Variables USil the Black & Scholes Model (compliments of T.I. )w
the value of a given option may be calculated given stock & strike prices, an inter-
cst rate, the stock's volatility(see below), the days to expiry, and the dividends tg
be rcceiveo in the interin. Then the nedsge ratio is calculatced from which the number
of options per share to write 1s determined. Once done, the max. yield on investment
casn flov yield, and the annual rate of retura on the lesser of these can bc calcu-
lated. Finally the wigh and low break-even poiuats for the stock are rigured along
with tne point of maximwm profit (shonld the ovtion exvire or be exercized there).
Equations
1) Cash flow return = Premium divided by Stock Price

2) Premium = # Options written X price per opotion received

value = Puewx N(Di) — Pue N(D;)e™™ (continued on page 2)
In(Puok ¥ Peer) + (R + %V’_)_ At
W = — e e
here Dx v \/‘At
D, = __10(Puos * Puer) + (R~ HV') Ot
: vV At
, Y :
e — %t
N(Dl) - \/—2'77_ / e dt
-
Note: Based on the Black and Scholes model published in
Financial Analysts Journal, July - August 1975, page 65.

Operating Limits and Warnings Ontion value must be calculated first, then the hedge ratio,
followed by the # to write. Only then car the returrs (C/F & MYOI) be figured. Latte:
enables the annual return to be determined. Now the high. low. max points can be
calcnlated. The givens are all remembered until user changed.

One cai o directly from zettin: the nurber to write to 1-M-H without fi_juwring
the annualized return first. i.e. seqence rust be E, fe, fd, Tc, fb.(fa .ay be used

any tine after f£d.)
\_

s
This program has been verified only with respect to the numerical example given in Program Description Il. 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 C/F or MYOI.
5) #Options to write = 1l/hedge ratio.
6) Downside protection (break-even) point = Strikeprice - premium
7) Maximum profit point = Strike price
8) Upside protection point = ((Premium + strike - stock prices)/ # 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 estimating it. One is to keep fitting
various values into the equation until the actval price equals the calculated
price. Another is to use this 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 dividing the denominator by 2.

¥Be careful not to confuse 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 haid,
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. Most 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 specified
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 of the option which represents
the price you pay for 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 from 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 confuse 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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- Sketch(es)

Program Deseription 11

1

—
Sample Problem(s)

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

options should I write against 100 shares of the stock given its hedge ratio? What

are the variously figured returns which I should expect?

‘money? Where are my break-even points?

Given the stock of XYZ Corp. at $118.25 per share, the Jan 120 optioé\

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

Where do I make the most

by Black & Scholes (Journal of Political Economy, May/June 73), "Listed Options by
Bear Stearns,"A guide to AMEX options" from the American Stock Exchange. The

Thompson & McKinnon Option Letter.

Solution(s) Keystrokes Display Keystrokes Display
1) 120 1 118.25 [A] $120 9) [fal 63.47%
2) 35 ¢ 1.50 [cC] .10 yr. 10) [fb] "$111.05","s$120".
3) -6 [B] .06 $128.95
4) ,28 [D] .28
5) [E] (In 11 seconds) $3.60
6) [fel (In 7 seconds) .48
7) [fd] 200 sh.
= 8) (fc] "8.83%", 6.09% )
e
Reference(s) ' Fact & Fantasy in the use of options" by Fischer Black (Financial

Analysts Journal, July/August 75), "The Pricing of Options and Corporate Liabilities'




User Instruetions
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- AN7 >"g","M",1. ->"MYOI",C/F~ # to Write -Hedge R
Routines For Option Writers
StrtCost i Time+ Div _ Vol'ty + Value
STEP INSTRUCTIONS D A'TT/’S;'TS KEYS D fTUAT/SL,ﬂTS
1. | Load both sides of the card 1;7” ;;’
IR
2 Enter in order, strike price Strike ‘lEnj—Qﬂl: :
3. Enter in order, stock cost price Cost ‘ A H | Strike px
(R .
4 Enter interest rate i I | |pecimal 1
I
5. | Enter number of days to expiry days ‘thteIH :
6. | Enter dividends expected before expiry divs : c H ; Decimal Yr
7. Enter volatility vol'ty | D || \ vol'ty
I
8 Calculate option's theoretical value : E H : $ Value
9. | Calculate hedge ratio :fe H } ratio
10.] Calculate number of options to write 'fd N | # shares
per 100 ! II I
o
11.| Calcualte MYOI and C/F returns in Ifc Il l "MYOI'C/F
percent I H l
I
12.] Calculate annualized return |fa H l %
I .
13.| Determine high & low break-even points ’fb” ] "H","M",L
_and point of maximum profit I
[ L]
To calculate new option values with I,,,ﬁj L,,f]
differing givens, change only those ’;Hi;]
Gosired, the ress ste rateinad in -~
memory. L:_] [ ]
[ 1]
[ 1]
10 ]
1
10 ]
LI ]
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
o1 *le IBLC |31 25 13 | Enter time in days RCL 1 34 01
STO © 3313 & dividend in $ RCL 2 34 02
h x-y 35 52 : 81
3 03 060 f Ln 31 52
6 06 + 61
5 05 X 1
< 81 STO A 33 11
STO 3 33 03 RCL O 34 00
h 1/x 35 62 2 2
010 STO E 3315 * 81
h IST x |35 82 + 61
h RTN 35 22 *[f B, 1 [31 25 01
#/£f IBLD [31 25 14 | Enter Volatility >0 31 81
STO L 33 O 070 GTO 2 22 02
h RTN 35 22 CHS 42
*[f IBLB |31 25 12 | Enter interest SFO 35 51 Q0
EEX 43 rate in form ¥ITIBL 2 [31 25 02
2 2 XX XX STO 6 33 06
n 81 . 83
020 |STO 5 33 05 3 03
h RTN 35 22 3 03
*| £ LBL E 31 25 15 Calculate option 2 02
f GSB5 [312205 value T 07
RCL 1 34 01 080 X 71
X T2 1 0l
STO 6 33 08 + 61
£GSBL [31 2004 h 1/x 35 62
RCL 2 34 02 STO 9 33 O
X 1 . 83
00 |RCL T 34 o7 1 ol
CHS L2 2 02
eX 32 52 CHS 4o
X 71 X yan
CHS 42 090 L9 34 09
RCL 8 34 08 g x= 32 sh
+ 61 . 83
STO D 33 14 9 09
hRTN  [35 22 Display option 3 03
#|f IRL 4 |31 25 Ob value 7 07
040 RCL A 34 11 1 ol
RCL O 34 00 X ol
2 . 83
+ 81 ly o4
- 51 100 3 03
Gro 1 22 01 6 06
*|f IBL S5 |31 25 OS5 Hedge ratio 02
RCL U4 34 o SER + 61
RCL 3 34 03 + 61
£ Jx 31 54 L9 34 09
050 X 1 X T1
STO O 33 00 STO B 33 12
h1/x 35 62 RCL 6 L 06
RCL S x2 32 5b
3 3 0 110 ﬁ 02
X T1 *
STO T 33 0T HS 2
REGISTERS ey g oasd
0 1 2 3 4 5 Interest{fUsed prem A
Vo froae| Sipck |* Strike Dime o Yolatility Rate b YO ,'é/f
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A 9 ® Ln(Ps/Pe) C Dividend ®option price |° 1/Time '
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67 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g X 32 52 h RTN 35 22
> 0z 70 ¥ g ILBL & | 3 Calculate Annusl %
hv 35 T3 RCL 8 34 08 return
X T1 RCL 9 3% 09
£ Jx 31 54 g x>y 32 81
: 81 h x-y 35 52
RCL B 34 12 RCL E 3ll» 15
120 X Tl X T1
hF?0 35 71 00 h RTN 35 22
Qro 3 22 03 *|f LBL A 31 25 11| Enter strike price
CHS 42 STO 1 33 01 & stock cost
1 0l 180 h RY 35 53
+ 61 STO 2 33 02
¥ £fLBL3 |31 25 Q3 DSP 2 23 02
h CF O 35 61 00 1 01
h RTN 35 22 2 02
*|gILBL e |32 25 15 | Hedge Ratio CHS 42
130 £ GSBS5 |31 22 05 Routine h ST I 35 33
STO 0 33 00 * [ nh Ry 35 53 Calculate high &
h RTN 35 22 h RTN 35 22 low break-even
* | g IBL 4 [32 25 14 | Determine # to g LBL b 32 25 12| points. Also max.
EEX 43 write in round 190 RCL 7 34 07 profit point.
2 o2 lots RCL 2 34 Q2
RCL O 34 Q0 RCL 1 34 01
h 1/x 35 62 - 51
DSP O 23 00 + 61
£ RND 31 24 RCL 6 34 06
140 STO 6 33 06 1 01
X T1 - 51
h RTN 35 22 fx=0 31 51
* |gIBLc |32 25 13 | Calculate MYOI and GTO_6 22 06
DSP 2 23 02 cash flow % 200 + 81
RCL D 34 1L return f LBL 7 31 25 07
RCL 6 34 06 RCL 2 34 Q2
X T1 + 61
STO 7 33 07 f —x- 31 84
RCL- 2 34 02 RCL 2 34 02
150 RCL C 34 13 f —x— 31 84
+ 61 RCL 1 34 01
+ 61 RCL 7 34 07
RCL 1 34 01 - 51
- 51 210 f -x- 3] 84
h IST x |35 82 h RIN 35 22
B 81 f LBL 6 31 25 06
EEX L3 RCL 7 34 07
2 02 GTO (di) 22 24
X wal
160 STO 8 33 08
f -x- 31 84
RCL 7 34 07
RCI. 1 3k Q1
= 81 220
ERZ L3
2 Q2
X T1
STO 9 33 9
LABELS FLAGS SET STATUS
A gigﬁk B 4 € Pime-Div [° Vol'ty EOp‘t Value | Used FLAGS TRIG DISP
“Ann'l % [|° L-M-H  |° MYDE-C/F |° # Write [°Hedge R. | DSl bee o | mx ©
0 1 2 3 4 2 | O
Used Used Used Used ; g g giéo E] ESG .
5 Used 6 7 8 9 3 s O X n 2
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S
Program Title Empirical CBOE Call Pricing
Contributor’s Name Hewlett-Packard
Address 1000 Circle Blvd.
\City Corvallis State Oregon Zip Code 97330
J
-

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 option (Pe), and
the call loan rate on money lent brokers (1).

Combining the high and Tow prices to form a standard measure of price volatility

HIGH - LOW
(HIGH + LOW)
2

V =

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

for Ps>Pp Ps <(?_ (- %5 + T [01 +180- 1}2801’0
("in the money")

for Ps<P Ps {

Ps . 1/2 v ]
("out of the Floney 4(PE - 1) +T E0267 T 100 }

These expressions yield the call premium in dollars. If the underlying stock is
ex-dividend for the option period, the premium is reduced by [(Vmonthsr to m_amtur_iityw
:12) x (Annual yield in %)] per cent.

Operating Limits and Warnings 1 1€ formulas are empirical fits. The premiums derived are
only estimates. The formulas are not applicable to over—the-counter roptions ;ince
the underlying stocks on the CBOE are uniformly high-volume, 1arge5number-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 Tines of the

"program description" section above.

\. J

4 N\

This program has been verified only with respect to the numerical example given in Program Description /l. 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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Program Deseription 11

Sketch(es)

\_

r

sample Problem(s) A certain CBOE Stock yields 6% in dividends, its 52 week
range is 25 to 48, last price 40 1/2.
N.Y. banks is 8%.

a.

The call loan rate for brokers from

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

b. For 2 months at $35?

Solution(s)

a) 8 [E] 48 + 25 [A] 40.5+ 6 [B] 3 + 45 [C] ans 2.25
b) 2+ 35[C] ans 7.38

c) f[B] 6450 [C] ans 2.30

\_

Reference(s) This program is a modification of the 65 user contributed 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, I11, Dow Jones -
Irwin, 1975 chapter 3.

\_




After pressing [C] the dividend to be paid

flag is cleared. If two or more stocks in

a row have dividends paid during the option

period, f[B] must be pressed each time.

[T‘ A l “d nepngod B \ 19
SCr Instruetions
1 Div pd?
Hi, Lo Div; Ps T;P excer Brockers
STEP INSTRUCTIONS DA?:ﬁzns KEYS DSRJS:LS
1 Enter program [::i][i:::]
L]
2 Key in brockers rate 9 L Il e |
L1 l
3 | a. 52 wk HIGH price $ { } lT\ :
w pDrice $
b.— 52 wkLOW price | | |
4 Current stock price $ | | 4
Stock dividend yield % | | B |
I
5 If a dividend is to be paid during span of i {3 —_—
option press f[B]* no input [ f || B
[
6 a. Time to expiration (months) months l [+
b. Strike price $ I [ c Premium
I |
Evaluating an additional option on the same I |
stock requires only step 5 (if applicable) I I
and step 6 | _
l
* I
\
\
|
l
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STEP

KEY ENTRY

97 Program Listing I

COMMENTS

STEP

KEY ENTRY

COMMENTS

8e:
662
ez
a4
was
(123
aar
Gag
aas
618
a1
a1z
6132

gid

n

T LE OE ) CFy

DR TR R om0 O
2 A Bk bk bk b b

Dividends paid flag
(test cleared)

~

LOW
HIGH

180

STRIKE PRICE
STOCK PRICE

Ps/PE
(Ps/PE) -1

TIME
(Ps/Pg) - 150 ~

Ps zPE+other
eqn

854
635
856
857
@58
858
(117
de!
ez
@63
#64
865
aée
a6v
858
acs
8ré
671
8rc
73
874
873
E7c
&7
878
@rg
Ha@
881
a8z
#83
&84

83
&8¢c
aar
&8&
ags
E38
a9
832
833
a3
89s
a3c
ear
63t
8635
1a@
181
182
183
HE
1a5

(Ps
4

V/180

1(.0267 + V/30

V/30

-11-Y-1
. 400

Ps {()(- )+ 1)

110

T 1/2(above)
.4 (P5/pe-1)411/2(1)

Dividends?

.
/45

1 - T/45
(Ps/PE-1)(1-T/45)

.01 +V/180

[.01 +V - 11-Y-1

I
—
—

T[]

Dividends?

REGISTERS

0

3 ps A |

5T

Used

SO

S3 S4

S5

S6

S8 S9

A

111,Lo,Y,Ps

D
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
| 166 xLBLI
187 RCLS 170
188 1 Reduce Premium
lag z
i16 z by T/12 xI%
111 RCL4
11z X
113 b
114 -
115 RTH
116 |
180
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E 0
Used Used Used Used FLAGS TRIG DISP
a b c d e 1 ON OFF
s,edd o OO]| DEG O | FX O
0 S 2 3 2 2. 100 GRAD O scl O
5Used 2402884, Dividends 1, 0 o | rap O | ENG O
v 7 8 9 3 3 00 n
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Program Desecription |

~

Program Title WARRANT & OPTION HEDGING )

Contributor's Name HEWLETT PACKARD

19310 PRUNERIDGE AVE

Address
. CA
flty CUPERTINO State Zip Code 95014
(. ~

Program Description, Equations, Variables

CROSS RETURN= CONVERS¥ON PRICE + warrant price x number sold-stock price
conversion rate
warrant price x number sold + .5 xstock price + interest

lower break-
even point ~ max{ 0,stock price-warrant price x number sold}
upper break-

- ce
even point ]

=stock price-number warrants sold x [warrant price + conversion pri

1 - conversion rate x number of warrants sold

Jwarrant price-Max{0,hypothetical price/conversion rate-stock price}

Cross Return= +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 107 interest.

3. The program assumes equity of 100% of the price on $5 whichever is greater on thqg

short sales.
4, program I calculates the rate of return for the most favorable situation (1i.e.

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

This program has b_een verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program materlal' 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 K

IND 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-

LI:#E%?RALAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

N Y,
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fSké!ch(es) 7

e
Sample Problem(s)

XYZ corporation stock is trading at $9 3/4 and a warrant, convertible 1 for 1

at $34, is selling for $1.75 expiring in 547 days. For various investment
strategies1 what is the maximum return (in percent) lower break even point and
upper break even point. Further more, what are the possible returns if we assume
various stock closing prices on the expiration date (eg $5, $10 and $20 closing

prices).
Solution(s) Input Output
547 E+ .5 [A] .50
11 E4 34 E+ 1.75 E4 9.75 [B] 133.28% [R/S] 8.00 [R/S] Error’ [cLx]
5 [D] -15.18%
10 [D] 16.93
20 [D] 70.41
[C]3 100.95 [R/S] 6.25 [R/S] 61.75
5 [D] -2.21
L etc.
Ve

2

3

three etc.

Reference (s) ! One, two, ... warrants sold short for each purchase of stock
Infinity: To clear press CLX and continue.

Each additional press of C produces an additional warrant

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




24 l;f l o
SCr instruetions
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 | Days left until warrants expire Days +—i]f7 Days

2 | Dividends earned over period Div. LJ& ][::::] Div.

3 Conversion rate C. rate EEEEEI[ ,I C. rate
Conversion price C. price| Enter}| B C. price
Current warrant price W. price ﬁnter*[ I W. prjce
Current stock price S. price| | B || |

return
[R/s || | lower
negative or error infinity {R/S ‘ | break evqn
If error appears, press clx [ ] rpper n
4 Repeat for i + 1 warrant sold for each share [ N
of stock purchased {VCV '1
[R/S ] [breE&k ever
R/S_ bEBBK " ever
5 Hypothetical wxpiration price D regurn

Note:

Step 4 may be repeated as often as required or

Step 4 followed by Step 5 may be repeated as

often as required

A : | [ I o : R i i
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STEF KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
281 xLBLK 2111 Dividend > R4 8s7 i al
@8z  &T0S 35 83 asg + -55
883 pay -4] a59 LN 3z
84 STO8 35 a6 Days - RO ase 3 as
865 hos i -4 861 3 ac
eac RTN 24 a2 5 es
867 xLBLE gile 863 X -35
688 ST05 Sc 6% Stock price - R5 864 RCLE 36 ae
aas Fi =31 85 < -24
@18 5704 35 84 Warr. price 5 R 86¢ e” 33
611 R -31 4 867 1 81
e12  ET0e 35 86 Conversion price B6e - -45
813 Ki =31 > R B69  RCL3 36 a2 D
a14 570z 33 8z Conversion rgte gre  RCL7 3¢ 87
815 é 66 SR 871 : -24 D/E
816 3701 35 46 2 872 + -55
@17 xLBLC 2113 873 EEN =23 Annual rate of
@18 DSZI 16 25 46 874 z 8z return
819 RCLI 36 48 ass X -35
aze CHS -2z 876 R-5 51
821 RCL4 36 84 @rv7 X -35
ezz X -325 878 RCLS 36 @5
23 RCLE 36 86 B x WP 875 RCL4 36 64 SP - B x WP
824 RCL: 36 8z aee KCLI 36 46 Lower breakeven
825 < -24 821 CHS =22 point
826 + -55 CP/CR + B x WP agz X -35
27  RCLS 36 85 883 - -45
828 - -45 CP/CR + B x WP - SP} a84 RS 51
829  ST0! 35 @i | 885 RCLS 36 85
836 5 a5 886 RCLI 36 46
831 RCL4 36 084 887 CHS =2z
832 X<y? 16-35 ‘ 888 RCL4 36 84 SP - B(WP + CP)
833 RI =31 | 889 RCLS 36 8¢
834 RCLI 36 46 296 + -55
a3s CHS -éz 891 X -35
836 X -3 892 - -45
a37 -62 as3 1 a1
838 5 85 894 RCLI 36 46
839 RCLS 36 &85 895 CHS -2z
846 X -35 .5 x SP 896 RCLZ 36 62 Upper breakeven
841 + -55 897 X =35 point
842 1 a1 898 - -45
843 3 83 899 z -24
844 v a7 168 R-S 51
845 EEX =23 181 xLBLD 21 14
646 A g6 .10/365 x .5 182 ST08 35 88 HSP - CP/CR
847 CHS -2é 183 RCL6 36 66
848 RCLe 36 @6 184 RCLZ2 36 82
849 RCLS 36 85 185 = -24
asa X -35 186 - -45
851 X -35 .10/365 x .5 x L 167 RCL? 36 87
852 + -55 x SP 188  ENT? =21
853 ST107 35 @7 Equity - R 189  ENTt =21 _
@54« RCL1 36 @1 7 118 Re -3y | M Max(O, 1Ry
855 2y -41 R/E 111 Ré =31
as6 : -24 REGIS. ... 112 Ré -31
0 1 2 1? 4 5 6 7 8 9
Days Return Conv rat Div. Warr. pr.|Stock pr{Conv. pr.| Equity HSP
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
kwarr. sold
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 & ag
114 5x»y? 16-34 170
115 Ay -4
116 Kkt 16-31
117 8107 35 &7
118 i -3
119 Ré -31
128 RCL4 J& 84
121 AsY -4 Bx (WP - M)
122 - -45
123 RCLI 36 46
124 CHS -2Z  HSP - SP 160
125 Sy -33
126 RCLE I6 @&
127 RCLS 36 BS
128 - -45
129 + -55
138 ERCL7 i6 87
131 < -24
132 1 IH
132 + =55
134 LK 3z 190
135 2 43
136 & 8e
137 ] as
138 H =35
128 RLLE 36 HE
148 E -24
14! e” 33 D/E
142 i a1
142 - -45 Total annual rate
144  RLL3 it 83 or return 200
145 ROV 35 @7
146 < -Z4
147 + -55
14¢ EEX =23
148 z az
5 k3 =35
15 8 31
210
160
220
LABELS FLAGS SET STATUS
Used Used Used ° Used FLAGS TRIG DISP
a b c d e ON OFF
0o O XX DEG XX FIX XX
0 1 2 3 4 1 0 XX GRAD O SClI O
3 5 > 5 5 2 O ¥X RAD O EN% O
3 0O xx n
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Program Desecription |

~ )
Program Title Bull Spread Option Strategy

Contributor’'s Name Hewlett-Packard R
Address 1000 Circle Blvd.

City Corvallis state Oregon Zip Code 97330
\.

( )

Program Description, Equations, Variables . : o

Upside Breakeven = R (Cs*Eg) - (C +E|)
R-1

Downside Breakeven = RCS - CL

Where: i I
R = The ratio of the calls with higher exercise price sold short to the calls
with lower exercise price purchased.

Cg= Market Price of Calls Sold Short B , I
ES= Exercise Price of Calls Sold Short o o
CL= Market Price of Calls Bought Long
'EL= Exercise Price of Calls Bought Long B B B

Operating Limits and Warnings S :
' On matched 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 Il. 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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Program Deseription 11

( )
Sketch(es)
NONE
_J
s )
Sample Problem(s) I. Mat(,:h,ed,: _
Buy 5 Oct. ITT 25's @ 6
Sell 5 Oct. ITT 30's @ 2 7/8 »
~ Calculate Upside and Downside Breakeven's and how much % the stock moves. ,
II. Unmatched:
Buy 7 Oct. ITT 25's @ 6
Sell 10 Oct. ITT 30's @ 2 7/8 B -
Calculate Upside and Downside Breakeven's and what % the stock moves
In_both cases stock is now selling at 28 3/4. 7
Solution(s) I. 5[A] 2.875[A] 30[A] 5[B] 6[B] 25[B] 28.75 [C]
DBE= [D] = 28.13 % change to reach downside = [D] = - 2.17%
UBE= [E] = o [CLX] % change to reach upside = [E] = -100.00%
II. 10[A] 2.875 [A] 30[A] 7 [B] 6 [B] 25[B] 28.75([c]
DBE= [D] = 26.89 % change to reach downside = [D] = - 6.46% B
"UBE= [E] = 37.25 % change to reach upside = [E] = 29.57%
L If II had followed I directly, input only 10[A] 7[B] [Dp] [D] [E] [E]. ,
7
Reference(s) 1NiS Program is a one for one translation of the 65 User's Library
program #3769 by Morris A. Nunes, based on an article by D. Turov called
"Limitless Option" in Barrqns, '75 p 9.
\ D,




User Instruetions »

Call Option Bull Spreads

INSTRUCTIONS DA'T"SSJ,TS KEYS ofrﬂﬁzﬂs

Input # of Options Sold Short x _ JEA ] [ xexxx
L

Input Price of Options Sold Short y.yyy liii:J A Y.yy
L]

Input Exercise Price of Options Sold Short z | Il A z.22
[

Input # of Options Bought Long X [ Y X\ XX
L

Input Price of Options Bought Long R } N y-yy

[

Input Exercise Price of Options Bought z | [ B z.2z
L]

Input Current Underlying Stock Price z ]l z.2Z

Find Downside Breakeven Stock Price D y-yy

Find % Change from Current to DBE. :P¥1 z.27

Find Upside Breakeven Stock Price E y.yy

Find % Change from Current to UBE ,Ef z.22

To repeat go to step 1 or those input steps

(#'s 1-7) where input data is different.

There is no need to enter new input data if it

is the same for that step as in the previous

problem.

__.__._.__,__._.__,__,_‘,_____,_._,___,__.,‘_q_‘__.___
| | | | | i | | | I
| | |
i | | | | | |
| | | | |
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
i T o . T
71 HBLA - TEnter # Options ' 057 -
s Shorted 858 *
‘ @58 KN |
Enter Price of @68 kLBLE
Options Shorted 861  RCLT
: : 62 § Calculate Percent-
Enter Exercise Price b6 3 1 age Change in under-
of Options Shorted 864 - 1ying Stock to go
I ) fe>  EEX from Current Price
Entept#LOPt10nS g?: . to Upside Breakeven
ou on B i
g g 968 RIN Price
Enter Price of 063 RS
Options Bought Long
Enter Exercise Price
of Options Bought Long
Enter Current Under-
lying Stock Price
Calculate Downside [-—
Breakeven Price us-
ing the formula:
DBE=‘RCS - CL
090
Calculate Percentage
Change in underlying
Stock to go from
current price to
Downside Breakeven
, Price
843 RCLI Calculate Upside
B44 RCo4 Breakeven Price us- [100
§4§ e ing the formula:
de S beeR(CES)- (o)
B45  RCL3 R-1
e5! RCOLE
@5z RCL6
852 +
E’f‘; - 110
555 RCLS8
13 1
REGISTERS e — T -
1 2Pri 3 Exercise|4 rice 6 Exercisel7Curren] :
° # Short EE;S Pr-'icecsqoyt # Long |Tong Price long|Stock Pricd R2t10
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1




97 Program Listing 11

STEP KEY CODE COMMENTS STEP  KEY ENTRY COMMENTS
170
120
180
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A Shorts C Current [PDownside BE|EUpside BE |[° TRIG DISP
a c d e
0 DEG O FIX O
0 2 3 4 1 00| GrRaDO | scI O
2 00| rRaD O | ENG O
5 7 8 9 - .
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Program Desecription 1

~
Program Title Butterfly Options

Contributor's Name Hewlett-Packard
Address 1000 Circle Blvd.

city Corvallis S State Oregon  ZipCode 97330
\_

(. A butterf]y option is actua11y the I

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 m1dd1e option on the same

under1y1ng stock. If the stock closes between the h1gh and low strike

prices (1nc1ud1ng cons1derat1on of comm1ss1ons and prem1ums) the

investor will genera11y prof1t w1th max1mum prof1t occuring in the

m1dd1e{str1ke PCL

e. Program assumes a standard opt1on comm1ss1on of

$25 per option per trahsaot1on.

Ca]cu]at1on formu]as are shown on the program 11st1ng us1ng ‘the

following Var‘ablﬁs'

E| = Lowest Exercise Price P, = Price of Low Strike Option
_Ey = Middle Exercise Price ~ Py = Price of Middle Strike Option
Ey = High Exercise Price Py = Price of High Strike Option

Operating Limits and Warnings Always hit E as the first step. Maximum "Profit"
_may be negative indicating merely -<ue minimum loss. Similarly, if

premiums work out right, maximum "Loss" may be positive, equally minimum profit
(and meaning no cash is needed as an investment).

This program has been verified only with respect to the numerical example given in Program Description Il. 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.

\ Yy,
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F — - o B — PE— —_— j
Sketch(es) | ! i L ' | P P |
e NONE Lo 1 L

L |

Sample Problem(s) ___Given XYZ stock with the following options available

and due simultaneously: S - -

- Strike price 40 se]llng at 13 1/4
e Strike price,VSO_ selling at 7 -
o ~_ Strike price 60 selling at 1 5/8
Ca]cu]ate maximum prof1t, maximum loss (investment), upside break-

even price, downside breakeven price if a butterfly is developed and
commissions are assumed at $25 per option per transaction.

Solution(s) E; 405ﬁ_1§:25 R/S 50 R/S 7 R/S 60 R/S 1.625 R/S
y1e1g§m787,50 = max Prij?i,B yields -262.50 = max 1oss (equa]s
[qyg§tment), C yie1d§ 57.38 = upside breakeven price; D yields 42. 13 =
dqypside“brgikgggq_price;

E initializes for new case. A1l 6 variables must be entered for

each case. )

k" —— — S —— - ——— - S - )
r 0 0

Reference(s) A one _for one translation of the 65 User's Library program
3768 by Morris A. Nunes.

\_ _J




Y
3 User Instruections
Butterfly Options
STEP INSTRUCTIONS DA'T'X',’S;”S KEYS ofrli\T/GlrilTTs
1 | Initial program [EJ[L_ 1 [o0.00
I
2 Enter Exercise Price of Lowest Strike L] |
Option X. XXX :IH } X. XX
3 Enter Market Price of Lowest Strike | N |
Option X. XXX {R/SH ] : X. XX
4 Enter Exercise Price of Middle Strike | I
Option X. XXX [R/ST[ | X. XX
[
5 Enter Market Price of Middle Strike ff;;}(fi,J
Qption X XXX [R/STT 1] x.xx
(10 ]
6 Enter Exercise Price of Highest Strike I
Option X. XXX [R/s]l ] ] X. XX
N
7 | Enter Exercise Price of Highest Strike [ 1L ]
Option & Calculate Maximum Profit X XXX %Rlﬁi% '1 Yayy
8 | Calculate Maximum Loss [ DIl ] .11
I
9 | Calculate Breakeven High Stock Price [ c |l ] a.aa
L)
10 Calculate Breakeven Low Stock Price [ D ][ ] b.bb
[ 1]
11 Go to new case - initial [ E [ ] 0.00
[ L ]
[ L]
[ 10 ]
1]
[ 1]
R
FLAGS SET STATUS
0 FLAGS TRIG DISP
1 ON OFF
o0 ®| pEG | FIX B
2 1 0®| GrRaDO | scI O
- > 0OX| rRaD O | ENG O
3 0 X n2




97 Program Listing 1

35
STEP  KEYENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
el Enter Low ) ) 057 RLLS
Excercise 05€ 2
€58 A
Enter Low Price be€  RCL:
a6l Z
Enter Mid Exercise fec X
863 +
Enter Mid Price g4 RCL4
HEeG -
Enter High Exercise ggé F"C':l
Enter High Price @68  RCLZ
ges
g’a 1
= 871 .
= g7z v
! 672 ]
g a4 -
! - 875 RTK
éze o \ Calculate| @76 ¥LELD
621 + — / Maximum 677  RCLS
@zz  ROL + | Profit are z = ([ Calculate
az2 - N ara X 1 BE
624 RCLT = gge A @ | Low
acs \ 851 - =
g6 RCL+ - a3z . «Q
az7 - - @8z 5 4
82é : = €84 - 2
625 5 S @35 RIN _
826 - 2 @8¢ ¥LELE Initial:
b3l RTN 687 LLRE Clear Registers
83 xLBLE @8s 1
833  FClLe gos B Generate 100
@34 RCL4 — @9 é Store IN 7
@35 - ! @91  STO7
836 RCLI =\ calculate 09z b
36 ROLG ' )loss gs¢ pny  Clear Stack
@39  RCLS m @95  ENT?t
648 - = 896  ENT1
641  RCLS = @97  RIN
84z X3y S o 898 R-§
643 - . =
044 p: - = 100
645 S -
a4 + +
847 FOLT =
84 - T
§49  RCLT '
8se  x "
851 1 ‘.;
852 7 T,
@53 5 u>-< 110
854 -
655 RN ——
856  aLBLC REGISTERS
; : : : . 6, . N 2 8 9
0 "Low Exer [Low PricgMid Exer|Mid Price 5H1gh Exer| High Pricgg 100
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1




* Program Desecription 1

~
Program Title 67 - STOCK PRICE 30-WEEK MOVING AVERAGE WITH DATA STORAGE

Contributor's Name Delmer D. Hinrichs o L o

Address 2116 S. E. 377th Ave. L R ) o

City Washougal __State Washington  ZijpcCode 98671
\_
s )

Program Description, Equations, Variables This program allows both the data and the program for a

30-unit moving average to be stored on one card. This is especially convenient for
calculating and periodic updating of 30-week moving averages of stock prices. After

loading the data and program from a card, the previous average may be displayed, and only

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

available data have been entered, the updated data may be recorded on the card.

Data may be entered as 5-digit integers, as 3-digit integers plus quarter points, or
as 2—digitrintegers pius eighth points. For example, using e%gpf? ppintsjifpr 25 1/8
enter 25.1; fo; 56 7/8 enter 56.7; for 38% enter 38.4; fqr 17 enter 17; ?t?;,mgﬁl}, B
data to be averaged together must be entered in the same mode (integer, quarters, eighths).

The 30 data units are stored in 15 registers, two per register, as 5-digit integers.
Data for quartef pd;ﬁgémg;:;ééﬁfgiigggigi;;;7;iégiéfpred as 5-digit integers, but with the

decimal point shifted. The decima; point §§”shiftequggguggain«bgfore d%gglgying 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 the index, and the sum of all the data stored as a decimal fraction,

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

Entr{gswgyemgggpked for format and size errors. Nega#ive Nos. or zero are illegal.

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

Operating Limits and Warnings Fut data on side 1 and program on side 2 of card.

Clear registers and flags before starting a new series of data entries.

Press "Reset" only once after loading data and program.

After an erroneous entry ("Egrqr" display) press "CLx", but do not Reset.

All data entries for a series must be in the same mode.

Be sure to press "f PS" before loading data onto a card. Ignore "Crd" after data load.

Max. size of whole No. is 5 digits for Integer; 3 digits for Quarter; 2 digits for Eieht_l%J
L

( )

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.

\_ J
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Program Desecription 11

( e — e B . , v .,\
Skotch(es) ° °
leee- + i H . .9 o Qg 6 o + e o 0 ® o ‘ + o,w, ° ‘,) P L )
950k .+ °° , ° ° al R
L 0.8 ?° Q9
| °
90— - ™
° 1 L vl l '
=70 10 40 50
L S L B S week — i I )
Sample Problem(s) Ca}cwzulwate a 30 Week Mov1ng Average of 1976 DJIA Data: ’ N
Week DJIA | Week DJIA | Week DJIA ’ Week DJIA Week DJIA l Week DJIA‘ ‘ Week DJIA
1 859 l 9 973 17 1001 | 25 1002 ' 33 990 ! 41 952 | 49 951
—2— 911 m 973 | 18 997 26 1000 | 34 974 42 937 973
Wz ﬁzo‘_f o8 | 19 996 | 27 1000 | 35 964 | 43 9% | 51 979
954 980 | 20 993 28 1003 | 36 989 . 44 965 52 986
T_‘ 975“'“13 1003‘21 991 i‘zg 993 | 37 988 | 45 943 t 53 1005
6 955 | 14 992 22 975 | 30 991 3B 995 ' 46 928 '
7 958 15 968 23 964 31 985 | 39 1009 , 47 949
8 o988 | 16 980 [ 24 S99 | 32 ‘"“§86'} 0 980 | 8 95T |

A moving average is correctly plotted in the center of the span of the averaged data.
Witha 30-unit span, as with this program, the first average must then be plotted between-
the 15th and the 16th data points, as shown below. Thus the output always lags 15 weeks

behind the current data, so the 15 most recent weeks have no average to plot.

For th1s example, the HP-67 was set to "DSP O", so that the output shown below was
rounded to the nearest integer.

Week

Solutuon_(_)___ Avg pieekh DJIA Avg eek DJIA Avg lWeek DJIA Avg 'Eg_glg DJIA Avg

1 89 12 980 l 22 975 oo | 32 986 o0 1 43 939
T2 91 |13 1003 P23 964 9g7 | 23 90 gp 44 965
3930 " 14 992 T 24 919 .| 34 9T o | a5 943 T
4 954 | 15 968 976 | 25 1002 o0 35 964 oo 46 928

5 975 _ 16 980 o0 26 1000 S 36 989 ..o 47 949
—6 955 17 2001 , 27 1000 oo | 37 988 2 | 48 957 -

7. 958 18 997 gg, - 8 1003 oo, 3B 995 g 4 DL

8 98 |19 9% ggg 29 995 gy | 39 1009 T7 | 50 975
9973 T 1o 993 2|30 o9 2l 9o Tl 99 T
10 973 T 2L 991 gec 3L 985 o0 4L 952 52 986

11 988 p 22 975 } 32 986 | 42 937 | 53 1005
¥‘ — - - - - J
7

Reference(s) - HP-65 Users' Library Program Fo. 03133
\. Y,




User Instruetions

38
Stock Price 20-Week Moving Average with Data Storage
»
Initialize
STEP INSTRUCTIONS DATAUNITS KEYS AT ONITS
1 |a) If new series (no data on card) clear Regist. [:Eij @i:iﬁh —
b) If data from card, enter data (side 1 of card) L1 ] Crd
2 |Enter program, side 2 of card LI 0.00
3 | Prepare for data entry: L0 ]
a) If new series, Initialize: [ f,l[ e l 0.00
b) If data from card, Reset: [ B |l | 0.00
4 | If desired, display previous average: [ D || J Avg.
5 | Enter data: a) Integers: Entry | A | [ Avg.
or: b) Quarters: Entry [ B ]l f Avg.
or: c) Eighths: Entry [ c Il | Avg.
6 | Repeat Step 5 as desired L]
.
7 | To store updated data on card: [ £ ][P29 -
| £ | (/DaTh Crd
Enter card, side 1 l L] Crd
(Ignore second "Crd" display) [f 7 J[ ,,i]
N
* * * * * * * * * * * * * * * » [* ﬂj Li*l] * * * *
Notes: L]
1) In Step 5, all entries must be in the same mods (Integers, [7 [' ]
Quarters, or Eighths). Quarters or Eighths aye entered [ [
L 10

as:

(whole number).(No. of quarters or eighths)

i.e., 25 3/8 is entered as:

"p5.3, C"

2)

In Step 5, no average is displayed until 30 enf

ries

have been made.

Until then, "O0.00" is display

red.

3)

If an illegal entry is made, there will be an

"&-mrﬂ

display.

Then press

"CLx", go to Step 5, and

reenter

the number correctly.

—
|
| | I
o | |
oo || .
SNy RS O GRS O SN SN O SN O SN |

il

R

|
|
|
SN Ry GRS SN i S— |

nininin
| | Il i
| | |
L]

ol \‘
[i_

L]
| il I
S I SO SR I N S

‘[—T‘

||
|




67 Program Listing I

39
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 f LBL B 31 25 12 | Enter 1/4 Points RCL (i) 34 24
h SFO 35 51 00 g FRAC 32 83
GTO O 22 00 f x=0 31 51 30 Entries Yet?
f LBL C 31 25 13 | Enter 1/8 Points 060 h RTN %5 22 | Ko, Display Zero
h SF 1 35 51 01 1 01 Yes, Continue
f LBL O %1 25 00 hRCI 25 34
f INT %1 83 g FRAC 32 83
h LST x 35 82 RCL 7 34 07
g FRAC 32 83 - 81
010 h F? 0 35 71 00 | 1/4 Points Entered? h F? 0 35 71 00 | 1/4 Points Entered?
RCL 4 34 04| Yes RCL 2 34 02 Yes
h F? 1 35 71 Ol | 1/8 Points Entered? h F? 1 35 71 01 | 1/8 Points Entered?
RCL 8 %4 08| Yes RCL 3 34 03 Yes
X 71 070 X 71
+ 61 | Convert to Decimal h RTN 35 22 Display Average
h F? O 35 71 00 g LBL f e 32 25 15 Initialize,New Data
RCL 2 34 02 h SF 2 25 51 02
h F? 1 25 71 01 f LBL E 21 25 15 Reset,Save 01ld Data
RCL 3 34 03 f P2S %1 42
020 - 81 | Convert to Integer EEX 43
f LBL A 21 25 11 | Enter Integers 1 01
f LN 31 52 STO 1 233 01
h LST x 35 82 h F? 2 35 71 02 | Set for New Data?
f INT 21 83 080 h ST1I 25 33 Yes
h LST x 35 82| Error Checking EEX 43
g XFy 32 61 Entry £ Zero? 2 02
g SIN-L 32 62 > Entry Non-Integer? CHS 42
RCL 5 34 05 Entry Oversize? STO 2 23 02
g x$y 22 71 EEX 43
030 g SIN-1 32 62 3 03
h RY 35 53 CHS 42
RCL (i) 34 24 STO 3 33 03
g FRAC 32 83 2 02
h LST x 35 82 090 . 8
£ INT 31 83 5 05
RCL 5 34 05| » Update Data STO 4 33 04
- 81 EEX 43
hR? 25 54 5 05
+ 61 STO 5 33 05
040 sT0 (i) 35 ot |) 3 03
CLx 44 EEX 43
RCL 1 34 01 [ 7 07
h R4 75 54 CHS 42
RCL 5 34 05 100 STO 7 23 07
- 81 1 01
h R4 25 54 . 83
51 2 02
f DSZ 31 33 Update Sum and 5 05
RCL 2 34 03 e Increment Index STO 8 33 08
050 X 71 CLx 44
h RC I 35 34 h RTN 35 22 Stop & Display Zero|
+ 61 f IBL 1 31 25 01 | Subroutine to Reset
g xSy 22 71 1 01 Data Index
f GSB 1 21 22 01 110 5 05
h ST1 35 33 + 61
f LBL D - 31 25 14| Dicplay Average h RTN 35 22
REGISTERS = =
0 ‘ 10 2 0.01 ° 7.001 ’ n.5 ° 100000 ° 3 x 10 1.25
S6 S7 S8 S9
>0 Data o Data > Data 5 Data S Data ° Data Data Data Data Data
D
A Data ° Data Data Data Data Index, Sum
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40
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 B C . D .. E
Integers | Quarters Eighths Display Reset 0 Quarters | FLAGS TRIG DISP
a b c d s . 1 .. ON OFF
Initialize| Eighths |, O ®™ | DEG FIX
0 Skip ! Ssubroutine|? 3 4 2 set nin |1 O GRAD O sc O
5 3 7 5 5 3 2 0O ® RAD O ENG_O
3 0 & n_2




Program Desecription 1

41

Program Title  EXPonential Smoothing

Contributor's Name 1€d Bright

~ : : N

Address 40 Woodland Road

City Fairfax state California Zip Code 04930
\_ J
Program Description, Equations, Variables 1

Projections from time-series data are computed using a we1ghted mov1ng average,
eliminating the need to retain past observations.

First, a smoothed moving average, St+1(x) ijs calculated from the current series

value, X t+i and the prior average, St+1_](x), according to the formula:
- . { O

Sgeq(X) = aXpy s+ (1-ac) Spp 1(x)s (recalled by keying c)

where o is the smoothing constant, determined in the program as a function of the
number of observations to be smoothed, n, by the relationship a = E%T
The change in average, Cy :»

Cosi™ St+1(x) - St+i-1(x) (recalled by keying fC)

is simply:

i thru the equasion: R

(recalled by keying D)

From this is found a new trend, T

T, ,: = ocCt+1.+('|-oc) T

t+i t+i-1

Finally, expected demand, D , is defined as:

t+i+l

: Dt+1+1' S +1.(x) + Tt+i (displayed after each iteration)

With the entry of a new x value, a prediction error can be expressed as:

- €ai™Diai = Xius (recalled by keying E) ,
The user may wish to increase the sensitivity of the program to ant1c1pated trends_
with an increase in the value of o observing that 0<<l.

Fhe initial trend is assumed to be 0 unless a value is entered.
OPERATING LIMITS AND WARNINGS

kThere 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 /l. 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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( sigteptes)

108

95

92,5

L 90
— 1971

H . . B . . L oY S
1975 1976 1927/

~ )

Sample Problem(s) . S e S S
The chart below shows. six (n=6) values, Xt477 for 1971 thru 1976. -The program, -
using an initial estimate for the smoothed average, St+i_1(x),lof 100, will
produce the remaining data, including a projected quantity, Dy . o, for 1977

Initialize using the keystrokes 6[+], 100[A].

Then enter the value of Xiyq TOr 1971 (103), press [B], and observe that the =
output displayed agrees with the first solution under Diyisq- Press [c], f[cl, [D],-
and [E], likewise noting the results in their respective columns. Enter the X, .
values for each succeeding year followed by the keystrokes above each column.

__Keystrokes _B C fc D E
Chanae in
A | Expected Demand | Smoothed Average | Smoothed Average| Trend| Error
1 X Diring Seai (X) Cori Teri | Ceri—
0 100 0
197111 (103 | 101.47 ~100.86 .86 ] .24 -
Y9722 |90 | 9.9 | 97.76 300 - [ 1e7
1973 3 |108 101.50 100.68 ] 2.93 ] .33 |-12.02
19741 4 101 101.42 100.77 .09 .26 .50
197515 | 98 99.88 99.98 | -.79 |-.04 | 3.42
197616 | 96 | 97.96 98.84 -1.14 . }-.35 1 3.88
s )
Reference (s)

Charles T. Clarke and Lawrence L. Schkade, Statistical Methods for Business
Decisions (Cincinnati, Ohio: South-Western Publishing Co. 1969), pp 702-711.




(For a new series go to step 2)

v
User Instruetions «
EXPONENTIAL SMOOTHING
Tl Terio
> T4
STEP INSTRUCTIONS DA'T':\‘,’S,I,TS KEYS DAOTLZS:TTS
1. Enter program L]
L
2. Enter number of values to be smoothed (not n . n
required if o option selected in step 4) %::A:} }
3. Enter initial estimate of smoothed average bt+i-1(x) [ A | | o
I N
4 Optional: Select smoothing constant O<ax<]l | { f H C‘?WI a
[
5. Optional: Select initial trend Tt+i-1 { f :} d : Tt44-1
6. Enter first value for smoothing repeat Xt+1' 8 [l ] Dt+i+1
step 6 for each succeeding value { %} J
7. Recover (once per i) from erroneous Xt+i L,fﬁ,J[ b,,] Dt+1
(Return to step 6 and continue with correct l || ‘
value) [ | | |
L L]
8. Recall smoothed average (¢ | | S,.s(x)
[ o
9. Recall change in average Lf,,Jl,E,,l Cig
L]
10. | Recall trend D H ) 1] T4
11. | Recall forecast error I Ct+i
I
12 Recall number of values smoothed f %e] i
]
[
I
B
I
I
B
|
[
|
l

| | | |
e e e e e ) e L
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
8681 xLBLA 21 11 Initiztiz ation rovtine 857 RTN ) 24 Di+i+) displayed ‘
682 CLRG 16-53 858 xLBLb 21 16 12 error recovery rovting
863 STO3 3583  |Seer-1 (X 859 DSZI 16 25 46  |[decriment
804  CLX -51 868 RCLA 36 11 |Te+i=l
265 1 a1 861  STOS 3585 Teedi-)
866 + -55 862 RCL9 36 85 Se+l-1 (O
a6z 2 82 |{# computed 863 ST03 35 83 S¢rie (O
868 234 -41 864 RCLS 36 88 D
aes N -24 865 STO02 3582 De+l
010 =xLBLS 21 @@ 866  RIN 24 Qe displayed
@11 ST08 3588 |% 867 sLBLC 21 13 Se) (O displayroting
a12 1 a1 868 RCL3 36 83 S+
813 ST0! 35 81 j—ot computed 869  RTN 24 .
814  RCL8 e Ge 976 slBLc 21 16 13  Cesi display rovtine
815 ST-1 35-45 81 [~ 871 RCL4 36 84  Cetl
816 RN 24 |oc displayed 872 RN 24 _
817 xLBLa 21 16 11 2 option rovtine 873 &LBLD 21 14 T¢+i display rovtine
e18 G108 zz be 874  RCLS 36 85 T
819 xLBLB 2l 1z Dt+i+ routine @75 RTN 24 ‘
628  STO7 35 67 Xe+i 876 «LBLd 21 16 14 T +i entry rovhine
821 RCLZ 36 82 | D+l 877  ST0S 3585 T+
822 ST08 35 68 D+! o ied ers RTN 24 '
823 RCL3 36 63 Sgei-1 (%) #j:’z ’rior @79 %LBLE 21 15 €¢s/ cisplayrovtine
824  ST09 3589 |Sttia (D Lrecover 888 RCLE 36 86  C¢ei
825 RCLS 36 85 Tewimi rovfme 881 RTN 24 .
826 STOR 3511 [Ty 982 slBle 21 16 15 | displeyroviine
827 ISZI 16 26 46 | indexed 883 RCLI 36 46 |
828 RCLZ 36 82 Dga! | 884 RTN 24
g§§ RCL7 36_2; Xetige i computed | 885 R/ 51
831 STO06 35 86 |€d
@32 RCLT 36 67 |xee 206
833 RCL@ 36 88 |
834 X -35 090
835 RCLI 36 61 )~oX
836 RCLI 36 83 [Seioy OO jﬁ“;ﬁ‘gd
837 X -35
838 + -55
839 5T03 35 83 |5+ 0O
@48  RCLY 36 8% | Seri-1(0)
41 - -45 Ce4i computed
842  ST04 3584 |Cin =
843  RCL@ 36 88 |
844 X -35 (00
845  RCL1 36 81 1~e<
846  RCLS 36 85  |Tewio({ T+ Lo
847 X -35 compute
848 + -55
849  STO0S 3585 |Tee
@se  RCLI 36 81 |1- ¢ SET STATUS
851 RCL@ 36 8o = FLAGS TRIG DISP
es2 s -24 bl th]l OF 0EG @ X B
853 X -35 Deei+t 0
85¢ RCLI 36 83  |Stss @ (computed Lo > O o6’ o | eng o
855+ =55 - 2 05 -
856  5T02 35 8z CCGISTERS n —
vt i Ceti i ( 7 0 f8 Dyear 9 Stel
I A T N T T RO oo
SOTeii-(  [S1 S2 S3 “lsa T S5 S6 S7 S8 S9
Saved for
S ger .
A B C D E I i ‘
time period
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Program Desecription 1

~
Program Title MULTIPLE LINEAR REGRESSION

Contributor's Name  HEWLETT-PACKARD COMPANY . B
Corvallis Division

Address 1000 N.E. Circle Boulevard ' R

City . Corvallis, OR 97330 state ZipCode J

\_

( )
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
R 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 - e

Independent variables are input by pressing . If one or more of the data points
was entered incorrectly, simply re-enter the incorrect value(s) and press 3 (3.
Then continue as before. The three coefficients (a, b, c) are calculated by
pressing .

In addition, the program also calculates the coefficient of determination r? ().
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 0.

Having determined the equation (the [@ key), the user can then project esti-

mates of z for given x, y values (@@ ). The sums (2x;; 3y;; 2z;), the sums of T

- squares (2x;2; 3y;% 2z;%), and the sums of cross products (2x;y;; 2X;z;; 2iZ;)
are stored in registers 7-9, 4-6, and 1-3 respectively.
An option is available (g8 @) to automatically print/pause the calculated
values. Pressing ) @ sets and clears the print option. Successive use of {3} 3

will alternately display 1.00 and 0.00, indicating that the print/pause mode is on
or off respectively.

Operating Limits and Warnings

S _— N )

4 )
This program has been verified only with respect to the numerical example given in Program Description Il. 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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( Skétch(es) ‘

Program Desecription 11

-
Sample Problem(s)

18.

Multiple Linear Regression
z =a+bx +cy
3z; = an + b3x; + cy; i=1,2,
3xiz; = aZx; + b2x;2 + c2xyy;
Syizi = aZy; + b3xyy; + cy;?

A—-B
[nzxiz - (Exi)z] [nEYiZ - (z)ﬁ)z] - [nEXiYi = (2xy) (z)’i)]2

where:
A= [nExi2 - (in)z] [nzyizi - Gy (Zzi)]
B = [n3xyy; — (3x) (Syn] [nZxizi — (x)) (3z) ]

b = [nzxizi = (2x;) (Eli)] - C [nzxi)'i - (Exi) (EYi)]

nExiZ - (Exi)z
Solution(s)
a= 1 (2z; — c Zy; — b 2x))
n
a2z, + b 2x;z; + ¢ 2y;z —L(Zzi)Z
R? = —
G-
n
L
Reference(s)
& 'J
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)
Sketch(es)
N _/
—~
Sample Problem(s) 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) Lot Frontage (feet) Lot Value
70 70.8 $101,000
90 60.0 82,190
85 90.0 170,000
40 70.0 100,000
100 60.0 90,000
Keystrokes: Outputs:
70 70.8 101000 B
90 60 82190 @
85 90 170000 @
40 70 100000 B
100 60 90000 @ — 5.00 (number of entries)
Solution(s) » -118499.03 (a)
R/S > 314.71 (b)
R/S > 2892.02 (¢)
Hence, z = -118499.03 + 314.71x + 2892.02y
(D] > 0.98 (r?)
50 703 > 99678.08 (value of 50 x 70
foot lot)
75 803 » 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
L $ value results (-73843.26). You may have difficulty selling this property! D
N
Reference (s)




User Instruetions

»a3bsc

Multiple Linear Regression

.For a new case, go to step 2. L

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS
STEP INSTRUCTIONS oaraons | KEYS | ooraonrs |—
N ALoad s‘ide 1 and side 2 1 L ]
Optional: Select print/pause R . o
mode o6 1.000r000 | |
Initialize (START) | e | o0 | ]
Key in x and y, and correspond- - - I
ing z value X - T
4 , 1 ,,4 - —] ]
r 1 & #enties | |
Repeat step 4 for all x, y, z data
pairs. o
- If a data pair was input incor- ! ]
: rectly, re-enter incorrect x, y, z ]
¢ values } X ]
; z [+ JA] # entries - 1 ]
Calculate coefficients: ‘ a ]
f | o ||
' R/S c ]
If the print/pause mode is on ' ]
(1.00), b and c are auto- ]
matically calculated. T
Optional: Calculate the coeffi- ’ ]
- cient of determination: r2 : (D] r2 ]
Optional: Key in x and y values ]
' and calculate the estimated § ]
; z value. (This may be repeated i o
. as often as desired.) E X ]
v ; y a 2
¢
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
#81 ¥LELA il E? - 45
@8z  CLRG 16-53 eis grqz 35 46
883 CFI 1€ 2 @1 Initialize Sig ﬁ{ —;{
é Ho (Y2 i< 3
gg; ﬁrz §$ __________________ @61 6SE2 23 8z
@06 ¥LELE i 1Z 862 3(+; 35-55 is -------------------
@87 ST0C 35 13 863  RTN 24
#8s i -3 864 ¥LBLC Z1 13
aey  STOE 35 12 Input X.,y.,z. 865 RCLE 35 oa
a1e Ri =31 T @66  RCL4 36 84 Calculate a,b,c
811  STOH 35 11 867 x_ ,,'3§ |
@12  Fe7 16 23 @e 866  RCLT 36 67
813  GSBS a6 869 XE Si
814 7 ér are - =-4d ;
815  ST0I 35 46 Compute in,Zyi,Zzi agi ;ggg ;E éZ
ale ki -di IX.2,5y.2,5z.2 e L3 i
817 GSE1 s 0l T y }:;/ 5 ;:Z < 1 e'-::;' - 36 3.2 5
918 8 96 1J 39 CF SO ) s A, r -_ ‘_‘ ;
g1a  STal 35 46 o 675 RCLE 36 85
828 RCLE 36 12 ezg chs 36 ag
a21 Fas 16 23 @e e;i X —3:
p22  G65B6 Z3 @t 876 - -45
823  GSEI 23 61 are X -35
824 g 8s @88  STOC 35 13 ‘
g2s  ST0I 35 46 881 RCLe 36 8¢ |
82¢ RCLC 36 13 882 RCLI 3% 61 |
827 Fe@® 16 23 8 883 x EF-JE :
828 6SB6 3 8¢ 884  RCL7 6 67
829  GSRI 23 a1 885 RCLS 36 66
83@ RCLA 36 11 ggg x -:g
LR 36 1z ; - -
S§§ ch Jb-gé 882  STOA 35 11
833  GSEZ Z3 8 889 RCLQ 36 66
834 ST+ 35-55 a1 898  RCLZ 36 82
835 RCLA 36 11 ggé Rci’ 36—32
ks LE 36 13 ; 5 67
335’ RL‘& Jb-3§ 8s3 RCF9 36 8::
838 6SEZ 23 6z 894 x :3;
839 ST+2 35-55 82 895 !T—B o
#48  RCLR 36 1z ggg 3 g 3i
RCLC 36 13 9 X -35
gzé X ’ -35 898 RCEC 36 13
843  6SBZ 23 8z 993 :w :2;
P44 ST+3 35-55 63 igi eCLD e
845 1 é1 36
846  GSB2 23 8z 162 zgtg §2 gg
847 ST+8 35-55 86 igi L o
848 RCLB 36 86 =35
P49  F@? 16 23 @e Igg RC§§ 36 gg
858 6586 23 66 166 3
851 RTN 24 mmmmmmmmsssmooeeoe- 187 - -45
852 xLBL1 21 81 Subrcutine for 188 X =35
2 23 82 189 RCLA 36 11
853 GSBL s 84 ZX'I Seece -é o 53
854 ST+i 35-55 45 x.2,. .. 151 . 3
855 RCLI 36 46 j 11’ - 4
856 3 83 REGIS . o 1€ : — —
2 3 . 4 2 5 9 6 2 7 X y z
Pon [Eegyy Iz PR | B LYy k24 i i 1
SO Si S2 S3 S4 S5 S6 S7 S8 S9
D E
A Used YUsed € Used Used Used Used
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 STOC 35 13 169 Fa? 16 Z3 86

114 RCLE 36 12 178 GSBé 23 86

115 RCLA 36 11 171 RCLC 36 13

116 RCLC 36 13 172 X -35

117 X -35 173 h-ha -4]

118 - -45 174  RCLE 36 12

119 RCLD 35 14 s X -35

12a = -24 17€ + -55

121 STOB 35 1z 77 RCLR 36 11

122 RCLS 36 8% 17e + -55  —meeememmemee———ee-

123 RCLC 36 13 179 ETa9 zz g Correction of

124 RCLE 3c 88 188 xlBla 21 16 11 input values.

125 x =35 181 SF1 18 21 81

126 - -45 182  GSBE 23 12

127 RCLE 36 iz 182 CF1 16 22 81

128  RCLY 36 87 184 RTN 24 . . .

129 -35 [ 185 xlBLe 21 16 15  Print instructions

1386 - -45 186 Faz 16 23 @é

131 RCLE 36 B8 187  ETOS 22 83

32 < -Z4 188 SFe 15 21 @a

133 ET0m 35 il ‘a 189 1 ai

134 ESE7 23 87 198 RTN 24

135 RCLE 36 12 b 191 ¥LBLS 1l a5

136 ESEBS 23 8% 182 é aa

137 ERCLC 36 13 C 193 CFa 16 22 w86

138 6108 ZE B85 o mmemee 194 RTN 24

139 ¥LBLD Z1 14 195 ¥LBL7 21 @7

148 RCLA 36 11 196 Fe? 16 23 @&

141 RCLS 36 8% 2 197 SFD 16-11

142 X -35 Calculate r 188 ®LBLS 2l 89

143 FRCLE 36 17 199 Fa® 16 23 @e

144  RCLZ 36 6z 2ee  LTO06 22 86

145 4 -35 281 R-& 51

14¢ + -55 282 RTN 24

147  RCLC 36 12 283 xLBLE 2l 8e

148 RCLZ 36 83 284  PRTE -14

14g o« -3J 285 RN 24 TTmmmmmoooooooommes

56 + -55 286 xLBLZ 21 @z Change sign for

51  RCL® € 85 267 F17 1e 23 a1 correction.

152 e 53 2ag CHS -2z

153 RCL@E 36 @i 289 ETN 24

154 = -24 218 xLBLE 21 88

155 - -4% 211 SPC i6-11

15¢€ RCLE 36 86 212 G109 28 89

157  RCLS 36 @s 213 RS 5]

158 53

159  RCLE 3€ oa

168 z -24

161 - -45

162 z -24

163 EGTG7 o - T

. A c 220

;g; “‘iéf "‘1_‘1‘}’ Calculate 2 for

166  F@" 16 23 @6 given X,y.

167  GSEE 23 @&

168 X2y -41

LABELS FLAGS SET STATUS
" Start ® 1+ ©asbsc D e E 7 ® Print FLAGS TRIG DISP
a5 ® c d ePrint? ' Correctiop, 0[5‘ og DEG & X X
0 Used 2 Used 4 2 1 0% GRAD O scl O
= 5 = = 5 3 2 0 x| RAD O | ENg O
Used Used Used Used Used 3 0 n
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Program Description |

(;mgmmee Curve Fitting, Selecting Best Function )
Contributor's Name C.D. Bopp

Address 306 Virginia Road

City Oak Ridge State Tenn. Zip Code 37830

\_ _J
-

Program Description, Equations, Variables This program compares the coefficients
of determination for the four functions described in the HP67/97
Standard Pac Program 03. The function having the largest coefficient
of determination is indicated by displaying a code number, as explaineq
in the User Instructions.

Operating Limits and Warnings 11€ c&lculating time is roughly about one minute.
Negative coordinates are not admissatle, o enter another set of points, turn

calculator off and on,

This program has been verified only with respect to the numerical example given in Program Description /. 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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Program Deseription 11
S
Sketch(es)
N y
-

(. Given the points (x,y) 1,2; 2,3; 3,4; find (a) which of

Sample Problem(s)
above-mentioned four correlations gives the highest coefficient of

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

equal to L4 project the value for y, and (d) compute the COD and project

¥y for two of the other three correlations.

solutions) £ art (a): 2 (#) 1 (4) 3 (4) 2 (A) 4 (4) 3 (4) (B)—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)— 5.000, the projected y.
Part (d): (SF)(1) (GTO) (A) (GTO) (2) (R/S) (RCL) (C)+0990, the COD for

the exponential fit. L (E) — 5.77, the projected y.
(GTO) (A) (GTO) (3) (R/S) (RCL) (C)-» 0.978, the COD for the

logarithmic fit. L (B) —+ L4.4O, the projected y.

2
Reference(s)




M [ ]
User Instructions ”
CURVE FITTING, FUNCTION SELECTION
yiA Xi SELECT
STEP INSTRUCTIONS DA?:E:”S KEYS DATAUNITS
1 |Load side 1 and side 2. I
< (Input y value. B yi | ENTER |
| 3 |Input x value, Xi l;-A:H |
Iy | Repeat steps 2 and 3 for all data pairs|. L1 |
5 | Compute of the functions listed below | B |l | N, a, b]
the one with the largest coefficient of] | reT | ¢ r i
determination r., This function is | | }
indicated by a number 1, 2, 3, or I | |
according to the following coding: | | |
1l Iinear regression _y - a + bx | | |
2 Exponential Curve y-: ae [ || 1
3 Logarithmic Curve y - a * blnx [ [ ]
I Power Curve y - ax [ ] |
~ The quantities that are printed are the | [ |
,7”!code number (N) designating the functiop | [l
— and the parameters a and b of this | |
| function. The parsmeter | [ 1
a is stored in register A. The para= [ H I
meter b is stored in register B.r The | I |
coefficient of determination r2 is [ N ]
stored in register C. I | |
6| Optional: Make projection based on a X | g I | ¢
known x walue ‘ H I
7] Optional: Find the coefficient of | sFll1 |
determination (COD) and the parameters lgrolla |
a and b for any of the other functions lgrol [N |
(than that selected). — . . I | r/$l | N
lRCLI l c \ pl
x Ty
[ |
.
I .
I N
I
[ N . o
I
I N |
I
]
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97 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 #LBLA 21 11 STOO 35 00
= o) | 1 01
LSTX 16 63 7 07
STOA 35 11 060 GSBO 23 00
LN 3 STORE 35 15
STOR 35 12 GSBC 23 13
XTY -1 1 01
STOC 35 13| F2? 6 23 02
LN 32 STOD 35 14
010 STOD 35 1) RTN 2l
RCLR 36 1 #LBL2 21 02
P= S 16-51 SFO 16 21 00
= 56 RCL6 36 06
RCLD 36 14 070 STO1 35 01
RCLA 36 11 RCL7 36 07
X -35 STORE 35 18
ST+3 35-55 03 1 01
"RCLB 36 12! 3 03
RCLC = . 36 13, GSBO 23 00
020 b S _ -35! ST03 35 03
ST+2 35-55 1 01
PE 3 16=51 L ol
| RTN __ | __ o 2h GSRO 23 00
| %LBLB 21 12 080 STO2 35 02
| o 00 1 01
| STOC 35 13 5 05
[ GSBL . 23 01 GSRO 23 00
— GSB2 23 02 STQQ0 38 00
| GSB3 Lz GSBC 23 13
9% GSBl 23 0l CFO 16 22 00
RCLD 36 1l 2 02
STOI 35 146 F22 16 23 02
GSBi e3 b STOD 35 1)
RCLD 36 1L | 090 RTN 2l
PRTX -1l +L,BL3 21 03
RCLA 36 11 RCLL 36 0l
PRTX -1l STO2 35 Q2
RCLB 36 12 RCLS 36 0OF
PRTX -1l STO0 35
040 R/S 51 1 01
3+LBL1 21 01 2 Q2
1 0l GSBRO 23 00
8 08 8T03 35 03
GSRBRO 23 00 100 1 ~ 0T
STO3 35 03 A 06
1 01 GaRO 23 00
n ol STO1 35 01
GSBO 23 00 1 0
STQ2 35 02 7 Q7
050 ] 01 GSRO 23 0
6 06 STOE 38 185
GSBO 23 00 GSBC 23 113
STO1 35 Q 3 0
1 01 110 72? 16 23 02
5 05 STOD 35 1)
GSRBO 23 00 RTN 2l
REGISTERS
® used | used [Pused [ usc(} Yz [ s(0n )™ ° Zlny ’ i‘(lng)l ° % I g )
7 S8 S9
SO S1 8225,,’)( SSZX h’)Li S4 i_x S5 5_')(1 S6 zg S 552 ii_ﬂ
A a 8 b c 2 usfc/ € hs’rJ ' qSGC/
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
*LBLL 21 ol RCLC 3613 |
SFO 16 21 00 170 x> y2 16=3l .
RCL8 36 08 GT0A 22 06
ST03 35 03 =y L1
RCLY 36 0l STQC 35 13
STC2 35 02 SFe 16 21 02
RCL6A 36 0 LBL6 21 06
20 STO1 35 01 1 Ol
RCL5 36 0 GSBO 23 00
ST00 35 00 2 02
RCL7 36 OL GSRO 23 0C
STOE 35 15| 180 RCLB 36 12
GSBC 23 13 x -3
CFO 16 22 00 - -4 5
L Qly RCL9 36 09
Fe? 16 23 02 < -2l
STOD 35 14 | FO? 16 23 00
% |RTN 2l eX 33
s+LRL.C 21 13 STQA 35 11
3 03 RTM 2l
GSRO 23 00 +*LBLO 21 00
2 02 180 STOI 35 L6
GSBO 23 00 R¥ -31
1 01 RCL.i 36 115
GSBO 23 00 RTN 2l
X -35 +LBLE 21 15
RCL9 36 09] RCLD 36 1l
140 < -2l STOI 35 16
- =LY Ré -31
STOB 35 12 GTOi 22 145
0 00 +*LBL1 21 01
GSBC 23 00] 200 RCLB 36 12
2 02 X -35
G§Bo 23 00] RCLA 36 11
' x ; 3 + -68
RCIL9 36 0 RTN 2l
+ -2l LBL2 21 02
150 - N RCLR 36 12
T -2 X -135
RCLB 36 12 e* 33
x>y =Ll RCLA 36 11
STOR 35 12 210 x -35
xEy =41 RTN 2l
x =35> s+LBL3 21 03
2 02 LN 32
N N RCLB 36 12
GSBO 23 00 X -35
160 1 01 RCLA 36 1
GSRO 23 00 + -55
x2 £3 RTN ;
RCL9 56 U9 #IRT)| 21 Qly
+ =21 220 RCLR 36 12
- -y ! y& 31
2 =2l RCLA 36 1
F1? _ 116 23 Ol x -35
STQC 35 13 RTN 21
LABELS FLAGS SET STATUS
Aytni Py, A B [Cused P f x>4  |° used FLAGS TRIG DISP
a b c d e 1 J ON OFF
use o O B| bEG W | FIX R
0 uscd " used 2 used  used “ used [Pused ; S)& SESDS gﬁleg
5 6 uﬁcd 7 8 9 3 s O é n_ 4




NOTES



NOTES



NOTES



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. Every one 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 Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

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 Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA 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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