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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 |l 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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PUT & CALL OPTION FAIR VALUES (BLACK-SCHOL; ' |
This program computes the theoretical value of a put orcall
option based on the valuation formulas published by Black and
Scholes.

CALL OPTION EVALUATION . . A
This program computes call opt1on va]ues us1ng the B]ackScholes |
model. It also computes the implied empirical variance (variability)
when the actual market value is entered.
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In addition to calculating the fair opt1on value (Black-Scholes)
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maximum yield, cash flow yield, and high and Tow breakeven points.
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a 30-unit moving average to be stored on a single program card.

EXPONENTIAL SMOOTHING . . . . . . 41
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
linear 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 |
 
 ~ 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

N J

~

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

Europea,n1 type put or call option using the valuation formulas of Black & Scholesz’B.

The following equations are used:

 

 

Call Option Value = PStOCkN(di) - PstrikeN(dZ) exp'Rt

Put Option Value = P_,..N(-d,) expi¥ - PStOEkN(—dl)
1

h 4 = ln(Pstock/Pstrike) + (R+ 3Vt
wnerei 1 = V‘(? »

1
4 = 1n(Pstock/Pstrike) + (R - 3V)t
2 va%‘

2
N(d) = ?%-Y‘—flXP—Z /2 dz

-00

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 = otock High - Stock Low during the past yearI(Stock High + Stock Low) '
Out-of-the-money options are extremely sensitive to this term and large errors in

\value may result from improper choices. )
 

   r 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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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

estimated variance is 0.125.

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

0.,1757

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

KEY IN: DISPLAY:

05, T 65,00 (Pstrike)
63.25,B -—- 63.25 (Ptk)

91,C —_— 0.25 (t)

.125,D - 0.02 (V°)

Solution(s) h.65,E T 0.05 (R)

SOLVE A:  fA -— 1.14 Convert to 1/16ths: fC -- 1 2/16

SOLVE B: fE —— 1,00 Put/Call toggle

fA ——= 2.14 Convert to 1/16ths: fC -- 3 1/16

SOLVE C:  .175,D e 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

\— J
 

 

 

 

Reference(s) (1) A European option can only be exercised at maturity.  \_ Journal (July/August 1975), pp 36-72.
L

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

13 6 169 +
114 X 176 RTH
115 - 171 ¥LBLZ
116 RCLS 172 1

117 . 173 ENTt
118 4 174 RTH
115 3 175 «xiBle
126 & 176 Fa?

121 ! 177 &T03 PUT [CALL
122 & i78 SF@
123 3 174 i Toagle

124 & 186 RTH
123 X 181 xLBL3
126 + 182 CF@
127 RCL4 183 8

128 Az 184 RTN
123 z ias RS
136 z B
131 e* [

132 z
1332 Fi
134 z 190
i35 X
136 i%

128 RCLS
135 Fas
146 CHS .
141 £<@7 § baT 7
142 ETO1
143 Ré
144 CHS 200
145 1
14€ +
147 RTN
146 xLBLI |
146 ki
156 RTH
5 ¥iBlLb |
iCs G ‘,

15 ReA
154 ¥iBLc¢ 210
155 ST0I
15€ FRC = Cestedr ~f
i57 . : ,
15¢ 1 X- feqiries
i5¢@ & boivte o ltl
16é¢  STGs
161 x
162 RND
1€3  RCLE —
164  X=7%
165  GSBZ
166 R+
167 RCLI

168 INT LABELS FLAGS SET STATUS
Stk Stock ¢ 20o PPV E ¢ O e FLAGS TRIG DISP

2ol > e lae Cit |THmsve B A7 | Oo%,o[gg DEG B FIX &

N Sor 2 .- 3) 4 2 1 0O &

|

GRAD O scl O
2 O @ RAD O ENG O

7 8 9 3 3 0 @ n_2         
 

 



Program Deseription 1
 
 (’

Program Title CAce OFTI90 LvaiuaTon W

Contributor’s Name KJQM—&-) &, Doraed

Address [5G/ BiAckHawr DR

City Suwmnyupaec State Ca Zip Code 9 4057
-
 

 
 (" _ _
Program Description, Equations, Variables THIS  FRoCRAM  USES THE  BLAck- Scrol€s

FoRuvis Fek THE pLICE ofF CAc  ofTiedy Alore  &hith  PoRTISS

OF THE <STANOIARD [AC “CALCviAS AND soTy OF £ A S)scee

Forcerwm  6F Many Variagiss DEF~eED  AS

§(B,R,t, Pe, A, v)= Ag(d) -q ()
WHERE 4. (Ps/pe) + (R+ V7)€ 2n (Ptbe)+ (R-V7)E
d, = Vi ) 047— = __._____7__5——-——~—~_ )

X
400 = 5 4 ert(E) nme e Mromans e 40)

| |~ Q) x2%0
Gx)* E Q(x) x<o}

e ™"Uieee Q) = = g? [_, 4302 Sely +.937/1"7}

|
W LTH G4 T ir.3327 [x]

 

B> pPTisa pPRIcE Coowms), R = jureeesT gare (wisne ST 15 exmveed

AS 9.05)) = 7ImME ( YE)HZS)) Pé = STRUKE PRICE (Dcun&))l pj S CURREWT

A7k LoicE (boceses) y V = VolitiLiry
 

Operating Limits and Warnings

\_ J
 

 
 r )This program has been verified only with respect to the numerical example given in Program Description 1. 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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Sketch(es)
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Sample Problem(s) GIvEWN  Thie "“‘0 LLocsi c— Sranstics oN Hewestr ~

PACKARD STveg  ou 3/2&/')7 s

CALL cPTiod OXP)RATIS.L! MAY AL

8PYI0m  PRICE |e 3%4

OAYS REVANL.~ 6 ! 56 /4¢

Svvke  Price ; ¥ o 5o

STock  PRI¢cE ; 75 75%

CALCrLaz dl) MARKET - AS5siea) VeTty FolR CA<H ScERiES

B) SiodE ©F 0PTio~ PRCE tert STOLk APl

C Sweée ofF P PRcE wrt Time

c/} Aué'- OPTlers  PRICE [|F Vol (WERE 0,30 (H\src.,rmc

VorL(Tieirty  pE  HP STD(JQ)

 

 
4) Key ) MAY  PakauceTees ¢ /,0bly STC | ) 0% Sto 7___)

0.3 (6’«“57)) S1o C;/

Solution(s)

$6/3¢S 5T? 3, ¥o 5710 4) 75.5 ST s,

PRE®S & , RESVLT = O.R).

  
  

KEY ,00 poe PARAwmerees @ 3,75 ste || (46735 S0 3,
PRESS € , RESser = 9.26€

b) USi6- ALE PARAYMeTERS i O .XF STO é) ARES S D) Ré3UT = §.44

c) USie¢ AOG PARAMeETERS ¢ PREDS -(C,( ’(ir‘Jut,,T‘: 7.5 9 YEMR

OD VSimeE  Aoe  PARAMemm s C.3C §To & fRES C, REsSoeT = 447

J

( ) — i . N

Reference(s) F)D(hé\/& BLACK A0 My{eo..; JCHILES THE fi’fi\c,uc. OF EPricrs

and Cogpoesce KLiadiL TIES, “ Jovesar oF Mfim 3 0‘09”/ Jon e1973)    
 



User Instruetions
  

        

  

BLACK - SCHoLES
‘1 |2 pPTIo 4 , L=¢ ) 3=€ 4= STRIRE §

5= ST¥ € = Veririeiry
c

S )

= fuuc £'(8)  
INPUT

INSTRUCTIONS DATAUNITS

I

OouTPUT
DATA/UNITS
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
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¥eBL 0 |3) 2500 £6586 [3) 2 12 |0 L.l Guess
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A CFo 35 &1 00 GTO O L 20
A RTN 35 22 FBL & B) 25 cb EVAUATE
HLBL @ |3225 il 5rap.e' Z A RCL O 34 oo £ (%)

020 A SF ( 35 51 o 5&T €658 | 31 12 o) ¢
STo € 33 15 }ch- Sto A 33 n
A RTN 35 22 *XLBL O 3) LSoo
*L8L D |35 (4 £'09 w.rt. RCL A 34 () SCTART METHOD

5 I8 STOCK  ARBcCE 080 RCL O 34 00 CALCULATES

&T70 2 22 oL STO A 33 ) CORKETTiowd
¥LAL 4. |31 25 (4 10wrt. - 5| FoR X VALUE

3 63 REL D 34 |4 AD  SeTS
ri8L D |3) 1502 TimE eCL é 34 12 OALues Pk,
€638 A |3) 22 1l 5To D 33 14 POEKT L90P

030 2LAL B [3) s - S
EEX 43 CHoose OEFAVLT = )

CHS 42 % ok X 71
z oz o€ 0,00 Y sTo-0 33 5| OO0 SUB CoRRETTN

RCL € 34 /5 090 RCL o0 34 00 PAUSE  AeD
»£ £i .z 35 71 ol /a FDS 35 7) oo DiseLay| ReooT

A XSy 3ss A_Pse 35 72 /
AR 35 53 + 3 . ,
£% 3 8L € x<0 use Ba F anb sTaa ) e(eomeee,)
§f xo! 3 51 THEE THAM £ x#o? 3) ¢ | € ¢

040 L LsT X 35 3. %flgp xifis 2 X GT9 6 L 06 ACCIRE

SToc 3313 RCL O 34 oo } |F SO DISPLAY
T ovr AR RTN 3§ 2L )
+ L) XxLB8L ) 3) 25 o1 STAaRT B ACK-

- Y (,‘ ( x- A%/-,_S 100 STO (4') 33 24 SCHILES NMNETHOD

$To A 33 {4 <L 6 34 oL
STO o 33 oo a y* 325 v

£6581 [3) 2L of S 2 ol <
STo D 33 /4 + g
RCL A 34 i) STO & 33 0¥

050 ReL C 34 13 £6s8 ¢ 3) troy } o,
+ ¢ F(x+ axA) 7o 7 33 07

STo o 33 oo RCL ¥ 34 0%
£ 658 3 3) 22 0} CHs 42 § Ay
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Program Deseription |
 
 (

ProgramTitle Routincs Lor Option Writers )

 
 

 

 

Contributor's Name John R, McGinley Jr.

Address 235 bast >Tth S5t.

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

\_

—

Program Description, Equations, Variables US1!u the Black & Scholes Model (compliments of T.I.)

the value of a ziven option may be calculated ¢iven stock & strike prices, an inter-

cst rate, the stock's Volatility(see below), the days to expiry, and the dividends to

be rcceivee in the interim. Then tie nedge ratio is calculated from which the number

of options per share to write 1s determined. Once done, the max. yield on investment

casn flow yield, and the annual rate of return on the lesser of these can be calcu-

lated. IFinally tue uigh and low break-even poiants for the stock are figured along

with tnc point of maximuwn profit (shonld the ootion exvire or be exercized there).

Equations

1) Cash flow return = Premium divided by Stock Price

~2) Premium = # Options written X priceperoption received

Value = P, N(Dl) — Peser N(Dz)e_u(

_An(Puea TPuir)+(RE5VY)At

(continued on page 2)

Where D, =
vVAt

D, = _10(Paor¥Peer)+ (R~HV')Ot
! vVAt

—%t’

N(D)) = --:——f e dt
VvV en <

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

 

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

followed by the # to write. Only then car the returns (C,F & MYOI) be figured. Lattc:

enables the annual return to be determined. Now the high. low. max points can be

calcnlated. The givens are all remembered until user changed.

Onc cai. 20 directly from zettin the nuvrber to write to 1,-M-H without Ti_uring

the annualized return first. i.e. seqience must be E, fe, fd, fc, fb.(fa .uay be used

Efiy tine after £d.)

 

   - )
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 actual price equals the calculated

price. Another is to use thds 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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Program Desecription 11

 
 

 

 

' Sketch(es) . | | .
Pe 3 § - 3 4 > I, " e oot

;_- - }

:

r
 

Sample Problem(s)GiventhestockofXYZCorp. at $118.25 per share, the Jan,120,opti°;\
‘with 35days to go, a dividend expected of $1.50, the stock's volatility at .28, and

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

~optionsshould I write against 100 shares of the stockgivenits hedge ratio? What
are thevariously figured returns which I should expect? Where do I make the most

‘money? Whereare my break-even points?

 

 
 

 

Solution(s) Keystrokes Display Keystrokes Display

1) 120 » 118.25 [A] $120 9) [fa] 63.477

2) 35 ¢+ 1.50 [C] .10 yr. 10) [fb] "$111.05","$120".

3) -6 [B] .06 $§128.95

4 ,28[d] .28

5) [E] (In 11 seconds) $3.60

6) [fe]l (In7 seconds) .48

7) [fd]l _ R 200 sh.

L 8) (fc] "8.83%", 6.097%

7 
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'

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 & McKinnonOption Letter.    
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Load both sides of the card

Enter in order, stock cost price

Enter dividends expected before expir

Enter volatility

Calculate

Calcualte MYOI and C/F returns in

Determine high & low break-even

To calculate new option values with

User Instruetions

   
    
   
   

> AN%  ~>"g","M", ->"MYOI",C/F~# to Write —Hedge R
1 2p

[/_!] Routines For Option Writers
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67 Program Listing I
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE

001 1 Enter time in days ol
& dividend in $

Enter Volatility

Enter interest
rate in form

XXoXX

Calculate option
value

Display option
value

Hedge ratio
SBR

REGISTERS
0 1 Stock |2 ike [3Decimal |* 5 6vm oc Str

1 S2 S4 S5 S6

C Dividend ® Option priceB Ln(Ps/Pe)

COMMENTS

15

 



 

o 67 Program Listing 11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

22
a Calculate Annual %

return

 

Enter strike price
& stock cost

Hedge Ratio
Routine

Calculate high &

low break-even

Determine # to points. Also max.
write in round profit point.

lots

Calculate MYOI and
cash flow % 200
return

LABELS SET STATUS

CPime-Div |° Vol'ty TRIG

° MYODE-C/F |° # Write 0BG O

2 Used 3 Used GRAD O
- 5 RAD O
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Program Deseription |
 
 
~

Program Title Empirical CBOE Call Pricing

Hewlett-Packard
Contributor’s Name

Address 1000 Circle Blvd.

City Corvallis State Oregon Zip Code 97330
-
 

 
 

rProgfa“" Description’ Equations’ Variables The input Variab]es are the 52 WEEK HIGH and LOW T

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>Pg < T ) + T [.01 +v - 11‘}
- PS - ] - — . . B

("in the money") (-p— ,;45 .,180 e

 

("outfg¥ Z;;Prfioney) {4(P_S - ])1 HE [0267 ¥ %0_TO_O—J}

These expressions yield the call premium in dollars. VIfMthe yndgrjying‘§§g§k”js -

ex-dividend for the option period, the premium is reduced by [(months tomaturity
:12) x (Annual yield in %)] per cent.
 

Operating Limits and Warnings 1ne formulas are empirical fits. The premiums derivedare

only estimates. The formulas are not app11cab1e to over-thecounter opt1ons s1nce

the underlying stocks on the CBOE are uniformly high-volume, 1argenumberofshares-

outstanding stocks. Dividends are a1so hand]ed d1fferent1y on the two markets Do

not neglect to account for dividends, 1f app11cab1e per the 1ast 11nesof the B

"program description" section above.

\_ _ J
 

 
 

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)

\_
 

 
 -

sample Problem(s) A certain CBOE Stock yields 6% in dividends, its 52 week

range is 25 to 48, last price 40 1/2. The call Tloan rate for brokers from

N.Y. banks is 8%.

a. 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 4+ 6 [B] 3 4 45 [C] ans 2.25

b) 2 4+ 35 [C] ans 7.38

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

 
 

Reference(s) 1his 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.  \   
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User Instructions 19

‘1 Div pd? Z’

g Hi, Lo Div; Ps T;P excer Brockelr'sralte

STEP INSTRUCTIONS DA'T':SSJ,TS KEYS DSTUAT/S:TTS

1 Enter program .

]
2 Key in brockers rate 9 Il E |

L] |

3 a. 52 wk HIGH price $ | 1 I

b.— 52 wk LOW price § { H A J]

4 Current stock price $ | |1+ ]

Stock dividend yield % | |l B |
]

5 If a dividend is to be paid during span of [— : | [ T
option press f[B]* no input | f | B|

I
6 a. Time to expiration (months) months [ - N + ]

b. Strike price $ | Il c| |Premium
L

Evaluating an additional option on the same | j
stock requires only step 5 (if applicable) T

and step 6 A
I

* After pressing [C] the dividend to be paid L]

flag is cleared. If two or more stocks in I

a row have dividends paid during the option I - ‘ l —I

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

]
I
I—
I
I—
L] |
.
N
]
I
]
I
l | | |
]
L      
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20
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY COMMENTS

33 se
oos 2% Dividends paid flag M
ad:  RIN (test cleared) 856 4 (%g -1)

684 ¥LELH @57 E
Ba:  S70e LOW @se

@aE  E2Y 859
gaz stgy  HIGH ace
688 RTN = B
888 xLBLE BeEZ V/180
G180 E2Y Y g3
@11 ST03 864 V730 -a1z ki 1 8es (0267 + '/30
12 RCL4 GEE
614 + _(Y+ 667 -11-Y-1
815 i 1-(v+1) 858 . 400

a1¢ 1 acs T 1/2(above)
617 A 876 4 (PS/pe-1)+11/2(1)
618 - 671 -
B1e 4 87z
ucd ¢ 1Yl f}; -

R 400 a7 Dividends?
623 STOZ o 67
624 RCLI 877
625 RCLE  HIGH-LOW a7s T
62 - B7a 45
827 LSTS 236
628 RCLI sl
e @z
630 : _HI-LO @83 -
g3l < v HI+LO &84 :I - T/45

g1z = (=) ac (Ps/PE-1) (1-T/45)
ki i B3¢
634 g P
azs & ass .01 + V/180

é3n 3 G683
837 STaI 1)%5 698
§3& RCLI a9;
fii‘{ _ngj‘ E:’» [.01 +V - 11-Y-I]
3¢ ¥ELBLL a3 Q o500

641 RCL: STRIKE PRICE 294 180 1200
84z A STOCK PRICE 895 T[]

i 1| P oe i Ry .

845 - ] Bag V(e Vel -
G4 STOF (Ps/Pg) -1 @93 Ps {() (-1}
847 Ri 188
848 5705 TIME 181 Dividends?

R)- 120-
851  X£YT Ps zPE—>other L I
652 GTOE eqn 165 .
53 RCLT —

REGISTERS

0 1 ]%0 2 Illl'(')é-.l 3 PS 4 I 5 T GUSGd 8 9

SO St S2 S3 S4 S5 S6 S8 S9

A C D E I

111,Lo,Y,Ps
      
 



97 Prog Listing 11rogram Listing ”
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

| 186 xiBLI
187 RCLS 170
18 Reduce Premium
169

by T/12 xI%

— ~

1
B
)
1

1
1 T

y
€
N

$
x

L
)
P
b

L
T

S
y

W
y

LABELS SET STATUS

TRIG

DEG O[O
GRAD O
RAD O 
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Program Desecription |
 

 

([ N HEDGING )
Program Title WARRANT & OPTIO

Contributor's Name HEWLETT PACKARD

19310 PRUNERIDGE AVE

 

 

 

 

Address

City CUPERTINO State CA Zip Code 95014

- J

. )Program Description, Equations, Variables

CROSS RETURN= CONVERS¥ON PRICE | yarrant 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-

even point =gstock price-number warrants sold x [warrant price + conversion price]

 

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 10% interest.

3. The program assumes equity of 100% of the price on $5 whichever 1is greater on the

short sales,

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

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

used then,
\ .

 

   ~N This program has b_een verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program matenal_ 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-
&I//\\TLEDR/:RALAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM  
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Sketch(es)

B
 

 

 
 —~

Sample Problem(s)

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

upper break even point.

~variousstock closing prices on the expiration date (eg $5, $10 and $20 closing

at $34, is selling for $1.75 expiring in 547 days. For various investment

strategies’ what is the maximum return (in percent) lower breakeven point and

Further more, what are the possible returns if we assume

 

 
 

 

   2

3

prices).

Solution(s) Input Qutput

547 E4 .5 [A] .50

1' E+ 34 E4 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

[c1’ 100.95 [R/S] 6.25 [R/S] 61.75
5 [D] -2.21

L 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

three etc.   
 



 

 

 
 

 
 

 
 

  

 

  

  

  

  

  

 

  

  

 
 

 

24 '|:F, 2 li . o® Nser instructions

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS
1 Days left until warrants expire Days +—j]| ] Days

2 Dividends earned over period Div. || I Div.

3 Conversion rate C. rate C., rate

Conversion price C. price C. price

Current warrant price W. price W. prjce

Current stock price S. price
return

lower

negative or error infinity 2;§2§ ev

If error appears, press clx hreak eu

4 Repeat for i + 1 warrant sold for each share
of stock purchased

‘breaE ever

b%ggfirever

5 Hypothetical wxpiration price feturn
 

 

Note:
 

 

Step 4 may be repeated as often as required or

 

 

Step 4 followed by Step 5 may be repeated as
 

 often as required  
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STEF KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

281 xLEBELH Zi 11 Dividend - R4 857 ! a1
@8z ST0S 39 82 asg + -55
17K el -4] ase LK 3

864  STOE 35 e Days - RO ase 3 a3

865 x&Y -4} 861 & ae
8¢ KTN 24 ace?2 5 es
8e: xLBLE gl 863 X -25
688 5705 3E 65 Stock price - R5 864 RCLE 36 @

6as Fé -31 855 = -24

aie  ST04 33 B4 Warr. price - R 8ec e” 33
611 R -31 4 867 1 81
g12  ET0¢ 35 86 Conversion price aed - -45
813 Ké -31 > R #6¢ RCL3 36 @2 D

814 ST0Z 35 82 Conversion rote 878 RCL7 36 @7
815 é 66 5 R err = -z4 D/E
816  3ToI 35 46 2 872 + -5
817 xLBLC 2113 873 EEN =23 Annual rate of

818 DSZI 16 25 46 874 Z 8z return
819 RCLI 36 406 o X -3&

8za CHS -2c aré R-8 31
821 RCL4 36 84 ers X -39

ezz X -39 78 RCLS 36 85

23 RCLE 36 g6 B x WP 875  RCL4 3¢ @4 SP - B x WP
824 RCLZ 36 ac 866 KCLI 36 46 Lower breakeven
25 - -24 ael CHS -2c point

826 4+ -55 CP/CR + B x WP agz X -35

827 RCLS J6 85 @883 - -45
828 - -45 CP/CR + B x WP - SP= ag4 | 51

829 ST0! 39 8i ‘ 885 RCLS 36 85
836 5 S 686 RCLI 36 4o
831 RCL4 36 84 867 CHS -2Z

832  N=Y? 16-35 888 RCL4 36 84 SP - B(WP + CP)
833 R{ =31 889 RCLe 36 8¢

834 RCLI 36 46 a%e + -95

a3s CHS -éé 891 x -35

836 X =35 692 - -45

837 -62 893 1 61
838 S 83 894 RCLI 36 4o

839 RCLS 36 85 895 CHS -2

840 X -35 .> x SP 896 RCLZ 36 62 Upper breakeven
841 + -55 897 X =35 point
B84 1 a1 898 - -45

843 3 63 899 z -24
844 ¢ a7’ 1686 R-S 51

845 EEN -23 181 ¥LBLD 2l 14

846 6 g6  .10/365 x .5 182 SsT08 35 88 HSP - CP/CR
847 CHS -2 183 RCL6 36 86

848 RCLe 36 88 184 RCLZ2 36 82

849 RCLS 36 85 185 £ -24

asea X =35 186 - -45

851 X -35 .10/365 x .5 x L 167 RCL7 36 87
852 + -55 x SP 188 ENT? =21

853 5107 35 6r Equity - R 189 ENT?t =21 _

@5¢ RCL1 36 @1 ’ 118 R -3 M7 Max0,1R)
855 K=V -41  R/E 111 R -31
es6 = -24 e,112 R -31

0 1 2 3 4 5 6 7 8 9
Days Return Conv rate 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 é
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LABELS SET STATUS
D E
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a )
Program Title Bull Spread Option Strategy

Contributor’'s Name Hewlett-Packard

Address 1000 Circle Blvd. o

City Corvallis state Oregon ZipCode 97330
\_

=

Program Description, Equations, Variables o .

Upside Breakeven = R (CS+ES)*', (CL+EL) o
R-1

Downside Breakeven ,,=W,R,CS - CL R

Where: ) L

R = The ratio of the calls with higher exercise price sold short to thecalls

with lower exercise price purchased. .

,C_5= MarketPriceofCalls SoldShort B o

ES=,Exercis‘e Price of CallsSold Short . . o

CL= Market Price of Calls Bought Long o R o

V,VEL.=,Exerc1'Ase Price of Calls BoughtLong _ ) o

Operating Limits and Warnings R o R I

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

\_ J
 
 

 
 

upon any representation or description concerning the program material.

MATERIAL.  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

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   _J
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Program Deseription 11
 
 

 
 

 
 

Sample Problem(s)

6 Sketch(es) ” w

NONE

\
,

I. Matched: ‘fi\
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

Calculate Upside and Downside Breékeveh{s and what % the stock moVééri

Ih_both cases stock is now selling at 28 3/4.

 

 
solution(s) 1. 5[A] 2.875[A] 30[A] 5[B] 6[B] 25[B] 28.75 [C]

DBE=[D]

UBE= [E]
28.13 % change to reach downside = [D] = - 2.17%

a [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 % changeto reach downside = [D] = - 6.46%

UBE= [E] = 37.25 % change to reach upside = [E] = 29.57%

If II had followed I directly, input only 10[A] 7[B] [D] [D] [E] [E].
 
 

 

   é . . .
Reference (s) This 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 Barrons, '75 p 9.

\ J 
 
  



User Instruetions #

Call Option Bull Spreads

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

   

STEP INSTRUCTIONS DA'TP::SJ,TS KEYS D,STLZS:TTS

1 Input # of Options Sold Short X E;;;] Lé;;] X« XXX
| I

2 Input Price of Options Sold Short y.yyy Il ] Y.yy

L |
3 Input Exercise Price of Options Sold Short Z - Z2.22

I
4 Input # of Options Bought Long X |l B | X . XX

]
5 Input Price of Options Bought Long V.yyy | | B | y.yy

[ |
6 Input Exercise Price of Options Bought Z | Il B % z.22

I
7 Input Current Underlying Stock Price z |][ c | z.22

I

8 Find Downside Breakeven Stock Price }:{ D} y-yy

9 Find % Change from Current to DBE. : :{D } Z.27

10 Find Upside Breakeven Stock Price . IlE| y.yy

T
11 Find % Change from Current to UBE | || E | z.22

I
To repeat go to step 1 or those input steps | | ”J
(#'s 1-7) where input data is different. L

There is no need to enter new input data if it .
is the same for that step as in the previous ]

problem. I

I
I—
I
.
T
N .
L
I
.
| | |
.
I      
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30
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

&1 SH N o T I
o “—ét“ Enter # Options 057 -
TeoNiTe Shorted 858 z

wdl FTH 53 KTH

;gi % |Enter Price of 666 XLBLE
Q8 FTH Options Shorted 861  RCL7
P87 xiELr : - a6z = Calculate Percent-
GRS STOI Enter Exercise Price 863 1 age Change in under
ges g7 |Of Options Shorted ggf_ EI:‘}:' lying Stock to go
@16 XLELE , o from Current Price
11 STO4 E"tegt#LOthns gf,i S to Upside Breakeven
F12 RTA oug ong ' Price
:54{ 3 Xi E Z pés RT“

G1¢  5TOS Enter Price of 0639 RS
a15 rTh  |Options Bought Long

G16  ¥LELE : .
817  STO6 Enter Exercise Price
518 ETh _of Options Bought Long
Z1%  ylELL F
€15 #LELL TEpter Current Under-
ey = |lying Stock Pricegzt RN |09
G2Z  *LELD
323 ROLE :t:;:u ;‘L; Calculate Downside |—
s= ;  |Breakeven Price us-
o - i :GoE RCLI ng the formula

825 RElL:
B36 X

82z ETH
837 xLELD
634 RCLY 090

835 : Calculate Percentage
3t ! |Change in underlying
eir - [Stock to go from
626 EEA  current price to
ges - Downside Breakeven
vde * |Price
g4 ETH

843  RCLI Calculate Upside
€44  Kli4  |Breakeven Price us- [
B45 z ing the formula:
G4 §TO6 _R(C-E.)-(C, +E, )
g7 Roz  UBESS L L
E48  RCL3 R-1
B4S t+

B5! ROLE
#5: RCLé
85z o+
E’E‘; - 110

855 RCLS

N1 1
REGISTERS

0 1 2Pric 3 Exercisel4 rice 6 Exercise|7Current |8 : 9
# Short Eho% Price Shortl 7 LON9 Tong Price long|Stock Pricd Ratio

S0 S1 52 S3 54 S5 S6 57 S8 59

A B C D E 1      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

170

LABELS FLAGS SET STATUS
Shorts [BLongs Current ide BEJEUpside BE |° TRIG

b e 1

DEG 0O
1 4 GRAD O

RAD O 
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Program Deseription 1
 

 ~

Program Title Butterfly Options

 

Contributor's Name Hewlett-Packard

Address 1000 Circle Blvd. o

city Corvallis - _StateOreson_ZipCode97330
_

 

 

 

 

A butterfly optionis actua]ly the
Program Description, Equations, Variables "~

combination of one bulil spread and one bear spread i. e. the purchase

of one bTQh’ onew1owand the sa]e of two m1dd1e opt1on on the same

underlying stock. If the stock c1oses between theh1gh and Tow strike

prices (1nc1ud1ng cons1derat1on of comm1ss1ons and prem1ums) the

investorwill genera11y prof1tw1th maximum prof1t occuring in the

middle strike price. Program assumes astandardopt1on commission of

 

 

 

  

$25 per optionper transaction.

Ca]cu]at1nnwf0rmu1asareshown onthe program11sting us1ng“the

following variables.
 

 

 

  

 

 

 

 

 

MEme Lowestfigxercisemfrjce MWUWWPL = Price of Low Strike Option

WEM,=;M1dd1e Exercise Price PM = Price of Middle Strike Option

wfus? High Exercise Price 7fim~BH = Price of High Strike Option

) ~ BEy =Ups1de Breakeven Price

Operating Limits and Warnings AlwayshitE asthefirststep.Maximum

_maybenegativeindicating merely-viueminimumloss.Similarly,if

_premiums work out right, maximum"Loss" maybepositive,equallyminimumprofit

(andmeaning no cash is needed as aninvestment). 

 

 

 

 

  

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 Description 11

Sketch(es) | !
SS——

ey ~

 

 

i

} i B e e e ey e ,' - 4 i i & } i ——} 3 . i , . ‘ t + - + e e —— — — —

{ i §

i i i | ! i
ee A “ ek S S i 3 - - - et e ek e ets eo i i i - i - i - i ek

 

 

 

 

( . . . . .Sample Problem(s)___Given XYZ stock with thefollowingoptions available

anddue simultaneously:

 

o o Strike price 40 sellingat131/4

Strikeprice 50sellingat7

S __Strike price 60 selling at 15/8
Calculate maximum profit, maximum loss (investment), upside break-

evenprice, downside breakeven price ifa butterfly isdevelopedand

commissionsareassumed at $25 per optionper transaction.

  

 

 

E; 40A 13.25 R/S 50 R/S 7 R/S 60 R/S1.625 R/SSolution(s) _

yields787.50 = max profit; B yields -262.50 = max loss (equals

qug§tment); C yie1d§757.38 = upside breakeven price; D yields 42.13 =

downsidebreakeven price;

E initializes fornew case. A1l 6variables must beenteredfor
 

each case.

 

 

 r ~
Reference(s) A one for one translation of the 65 User'sLibrary program

3768 by Morris A. Nunes.    
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 
 

 

 

 

 

 

T N N ' N34 User Instruetions

Butterfly Options

STEP INSTRUCTIONS DA‘erA'/’LtJ,;JrITS KEYS ofrl:\T/SlrleTs

1| Initial program [E][] 0.00
] |

2 Enter Exercise Price of Lowest Strike || ]

Option X. XXX LAL T x.xx
L]

3 Enter Market Price of Lowest Strike [7 I

Option X. XXX [R/STI | x.xx
L]

4 Enter Exercise Price of Middle Strike l; ll[fiiVW

Option X. XXX [R/STL ] X.XX
I:::i,f;,l l — ]

5 Enter Market Price of Middle Strike I.
Optian X XXX [R/STI ] x.xx

)
6 Enter Exercise Price of Highest Strike lWWWJ[”flfj

Option X.XXX [R/S|[ ] X.XX

L]
7 Enter Exercise Price of Highest Strike [fi¥;][4i;]

Option & Calculate Maximum Profit X.XXX LB!,J[T;¢J Y.yy
I

8 Calculate Maximum Loss [:Qil[::iJ 1.717

I
9 Calculate Breakeven High Stock Price l c || ] a.aa

1]
10 Calculate Breakeven Low Stock Price [D|] b.bb

]
11 Go to new case - initial [:EAjlgffJ 0.00

B.
o
I
I
Il
]

FLAGS SET STATUS

0 FLAGS TRIG DISP
1 ON OFF

o 0 X DEG =2 FIX B
2 1 0 ® |GRAD O scl O

> O X |RAD O |ENG O
3 3 0 X n2

        
 

 



 

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

¢d: 5704 | Excercise 05¢€ 2

gas [ gas A

@b Sidi Enter Low Price feé  RLL:
bas foz e Z

goe oLl Enter Mid Exercise Hes *
@67 FoE 863 +

goe  sTUz Enter Mid Price fed  RLL4
ges K& 8RS -

Lf 2iUe Enter High Exercise st RCLI
B [ e -

715 STOS Enter High Price @468  RCL3
11z KCLS FES

1 d FCLs g7e 1

€15 - = h .
vic KRiL: = g7z ;

i1 ! 6732 &

618 RCLE m @74 -
vis c ' - 875 KETK

@z o Calculatel @76  ¥LELL o
821 + — Maximum 677  RCLS "

bzc KCL + Profit B7E z < Calculate

@zz - N gra X ' BE
624 RCLT T ese ! @ Low
a2s ' B8l - =
gce KCL+ - B3z . ‘ cg_

8z T a4tz S +

#2s z = 284 - on
625 g S 635  RTN _
aza - e A8¢  ¥LELE Initial:
63l KIN uer C(LKe  Clear Registers
t3c xLEBLE @8¢ 1
@37  RCLe #SS B Generate 100

434  RCLY — @9é é Store IN 7
@zs - ! 891  STO7
836 RCLI =\ calculate 8az 8
37 - m . a3i = Maximum @2 ENTT Clear Stack
g3 RCLS m @95  ENTt

w46 - = 896 ENT?T

641 RCLE S ' a9’ RTN

84z K2y S 898  R-S
@43 - .=
644 Z -~ 1%
a45 X 3~

a4¢ ¥ +
§47  FOLT -

649 RCLT .’
ase X —
#51 1 4

852 7 T
853 5 ><

b 110

854 -

ass RTN ————-\

AS€ \
43¢ ALBLC REGISTERS

. ) ) - 15 .. 6. .. |7 8 9
0 "Low Exer |[%Low Pricd™Mid Exer|Mid Price High Exer| High Pricgd 100

S0 X S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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(

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

Contributor’'s Name Delmer D. Hinrichs

 

 

 

 

 

Address 2116 S. E. 377th Ave. ) o e

City | Washougal ___State Washlngton_p__- .~ ZipCode 98671
\_

—

Program Description, Equations, Variables Thisprogram allowsboth the data and the program for a 

30-unit moving averageto be storedon one card. This is especially convenientfor

calculating and periodicupdatingof 30-week moving averages of stockprices.After

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

the new data entered. The updated averageis displayed after eac;hv_rwditvaw entry. Whenall

available data have beenentered,theupdated datamay be recordedonthe card.

Data may be entered as 5-digit integers, as 3-digit integersplus quarterpoints,or

as 2-digit integers plus eighth points. For re‘xevmpl‘e, using eighthpoints,for 25 1/8

enter 25.1; for 56 7/8 enter 56.7; for 381- enter 38.4; for 17 enter 17; etc. All

data to be averaged together mustbe entered inthe same mode(mteger, quarters, elghths)

The 30 dataunits are stored in 15 registers, two per register, as 5-digit integers. 
 

Data for quarter pomts orelghthpomts are also stored as 5-digit integers, but with the
 

decimal point shlfted. The decimal pointis shifted back againbeforeforedisplaying the

average. The data are not movedfrom reglster to reglster for each new entry, but only
 
 

the oldest datumis replacedbythe new datum,and the index isincremented. The "I"
  

registercontains boththeindex, andthesum of all the data stored as a decimal fraction.  

There is nooutputofan average until 30 units have been entered.
 

Entrles are checked for format and size errors. Negative Nos. or zero are illegal.
 

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

Operating Limits and Warnings _Putdataonside1andprogram on side 2 of card. 

Clearregistersandflagsbeforestartinga new series of data entriee.
 

Press "Reset" onlyonce afterloading data andprogram.  
Afteran erroneousentry ("Error" display) press "CLx", but do not Reset.
 

All data entrles for aeerles mustbe in the_same mode
 

Be sure to press "f PES" before loadingdata onto a card Ignore "Crd" after data load. 
kHax. size of whole No. is 5 digits for Integer; 3 digits for Quartpg_g_upgitg_j“g_rfih@ghthj

 

 

 N

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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SKNCh(es) — — — —o o

l,eee, ek ; ; .0 T . e e J

— ° g . S ° o 2

;95&-__ ° o ©° — Oo o ° o

‘1 °°
» ;.9 i 9

| o
5,999_,_,..w ISR SR R S S

8! ° 1 1 2 ‘ s f , 1

70 - 10 | | 40 50
L e L s - _week,i i A

4 . )
Sample Problem(s)Ca}_gu}atea 30vleekMov1ngAverage of 1976 DJIA Data. )

\Le@k DJIA Week DJIA l Week DJIA ' Week DJIA WeekDJIA “} WeekflDJIAV ‘ WeekDJ'.[A

1 8591 9 973 17 1001 25 1002 33 990 41 952 49 951
—9— Q11 10 973 ' 18 997 26 1000 | 34 974 937 . 50 973

3930 -w;;‘_ 88 | 19 996 | 27 1000 | 35964|4,3_*%939 |51919
4 954 ! 980 20 993 ‘ 28 1003 l 26 989 44 965 52 986

5971I')" 1003'21 991 l 29993| 37 988 ‘ 45 943 { 53 1005
MSS_l1499222975 30 991 899546928'

7 958 15 968 23 964 31 985 : 39 1009 47 949

Amovingaverageiscorrectly plotted inthe centerofthe spanof the averaged data.
Witha30-unitspan, as with this program, the first average must then be plotted between-

the15th and the16thdata points, as shown below. Thus the output alwayslags15 weeks

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

For this exa.mple, the HP-67 was set to "DSP O",SO that the output shownbelowwas

roundedthenearest integer.

 

 
 

 

 

 

   
U5fonls) ave |Meek DIA Ave VWeek DIA Avg |Week DAive |Week DA fvg

1 8912 90 2 915 g 32 986 goq 43 939 __
“ogir| 13 1003 "7 123 964 oo 33 9% oo 44 965 T
3930 992 T 24 919 oo | 34 974 oo | 45 943
4 954 .._flj15 968 976 1251002 989 35 964 975 46 928

5 97516 980 o0 26 1000 oo 36 989 ] 1 47 949
6955{171001oo | 27 1000 | 37 - 988oo| 48 957 "
798T 18997 oo28 1003 o38 995 o249951 T
8 988 | 19 996 oo 9 993 o I 39 1009 7 | 50 973
o T 9 gy 0 991 ool a0 90 " 11 979 T
109713Jr S99e 3L 985 o04l 952 T 52 986
11 988 i 22 975 | 3 986 | 42 937 | 53 1005

-
Reference(s) HP-65Users' Library Program No. 03133
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Stock Price 30-Week Moving Average with Data Storage

2p
Initialize

STEP INSTRUCTIONS DATAIUNITS KEYS ARONITS

1 |a) If new series (no data on card) clear Regist. [£|[cLREB —

b) If data from card, enter data (side 1 of card) [::i:] [::::J Crd

2 |Enter program, side 2 of card I 0.00

3 Prepare for data entry: L0]

a) If new series, Initialize: [ £][e | 0.00

b) If data from card, Reset: | B )l | 0.00

4 |If desired, display previous average: [7WD,J I ”J Avg.

5 Enter data: a) Integers: Entry a[ ] Avg.

or: b) Quarters: Entry [‘;B ] ri ] Avg.

or: c) Eighths: Entry L c Il | Avg.

6 Repeat Step 5 as desired I

L]
7 To store updated data on card: |£][P329 -

|£| /DATA Crd
Enter card, side 1 I Crd
(Ignore second "Crd" display) [;”W'J (fijji]

L]
* * * * * * * * * * * * * %* * * A [*:*j Eii*j * * * *

_Notes: L L]
1) In Step 5, all entries must be in the same mode¢ (Integers, [777 7Wfi;J

Quarters, or Eighths). Quarters or Eighths aye entered | Ai_MJ

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

i.e., 25 3/8 is entered as: "25.3’ cn
 

 

2) In Step 5, no average is displayed until 30 enftries
 

have been made. Until then, "0.00" is display red.
 

 

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

 

display. Then press "CLx", go to Step 5, and reenter
 

the number correctly.
 

 

 

 

 

 

 

 

     
—
m

[
0

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

001 f LBL B 7] 25 12 Enter 1/4 Points RCL (i) 34 24
h SF O 35 51 00 £ FRAC 32 83
GTO O 22 00 f x=0 21 51 20 Entries Yet?

f LBL C %1 25 13 Enter 1/8 Points 060 h RTN 25 22 Ko, Display Zero
h SF1 35 51 01 1 01 Yes, Continue
f LBL O 31 25 00 h RCI 35 34

f INT 31 83 g FRAC 32 83
h LST x 35 82 RCL 7 24 07
g FRAC 32 83 + 81

010 hF?2 0 35 71 00 1/4 Points Entered? h F? 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 35 71 01 1/8 Points Entered?
RCL 8 24 08| Yes RCL 3 34 03 Yes

X 71 070 X 71
+ 61 Convert to Decimal h RTN 25 22 Display Average

h F? 0 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 %1 25 15 Reset,Save 0l1ld Data

RCL 3 34 03 f P2S 31 42
020 - 81 Convert to Integer EEX 43

f LBL A 21 25 11 Enter Integers 1 01

f LN 31 52 STO 1 32 01
h LST x 25 82 h F? 2 25 71 02 Set for Kew Data?
f INT 21 83 080 h ST1I 25 33 Yes
h LST x 35 82| Error Checking EEX 43

g XFYy 32 61 Entry $ Zero? 2 02
g Sin-i 32 62 > Entry Non-Integer? CHS 42
RCL 5 %4 05 Entry Oversize? STO 2 33 02
g x8y 32 71 EEX 43

030 g SIN-1 32 62 3 03
h R¢ 35 5 J CHS 42
RCL (i) 34 24 STO 3 33 03
g FRAC 37 83 2 02
h LST x 35 82 090 . 8

f INT 31 83 5 05

RCL 5 34 05 & Update Data STO 4 33 04
- 81 EEX 43

h R? 25 54 5 05
+ 61 STO 5 3% 05

040 STO (4) 33 24) 3 03
CLx 44 EEX 4
RCL 1 34 01 [ 7 07

h R4 75 54 CHS 42
RCL 5 24 05 100 STO 7 23 07

2 81 1 01

h R4 25 54 . 83
- 51 2 02
f DSz 31 33| Update Sum and 5 0
RCL 2 24 03 > Increment Index STO 8 32 08

050 X 71 CLx 4

h RC I 3534 h RTN 35 22 Stop & Display Zero
+ 61 f ILBL 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 ST 1 35 33 + 61
f LBL D %1 25 14| Dicsplay Average h RTN 35 2D

REGISTERS - -

° " 10 ? 0.01 n.001 * n.5 > 100000 73 x 1077 1.25
S6 S7 S8 S9

> Data > Data > Data > Data > Data > Data Data Data Data Dzta

D
A Data Data Data Data Data Index, Sum       
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

 

170

LABELS FLAGS SET STATUS
A . .
Integers BQuarters Eighths Displ EReset 0 Quarters FLAGS TRIG

a b c Initialize | Eighths DEG
0 Skip ! Subroutine|2 4 Set "M ; GRAD O

5 > RAD O
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Contributor’'s Name Ted BY"ight

 

s

Program Title Exponentia] SmQOthing v , ) . .vj

 

 
 

Program Description, Equations, Variables e

Projections from time-series data are computed us1ng a we1ghted mov1ngaverage,

e11m1nat1ng the needto retain past observat1ons

First, a smoothed movingaverage, St+1(x) is calculated from the current series

value, Xt+L, and the prior average, St+1_1(x),maccordingetomthe formula:

Sgeq(x) = Xys+ (1-0c)St+1_](x); (recalled by keying c)

-number of observatwns to be smoothed, n, by the relationship o = _2_
n+1

The change in average,Ct+1 issimply:

o Ct+i;“st+iLX) Siain1(x) (recalled by key1ng fC)

- Fromthis is foundanew trend,~Tt+i, thru the equasion:

Topi = 0oCiyst(1-a) Tyooo (recalled bykeying D)

F1na11y, expected demand D },Miswdefined as:
t+it+

“Diyis St+i(x§»+L—E;-‘T£+{w‘v(d1sp1ayed-after~each»1terat1on}»w~~~ww~mwww

 

With the entry of a new x value, a prediction errorcan beexpressed as:

o €44i™Dsi = Xiyy (recalled by keying) B ’

The user may wish to increase the sensitivity of the program to ant1c1patedtrendsm

with an increase in the value of o observing that 0«<i.
the initial trend is assumed to be O unless a value is entered.

OPERATING LIMITS AND WARNINGS

kThere being no prior value of D, e on the first iteration will bemeaningless.
 

Address 40wood1and Road o R e

Ciity Fairfax -  state California  ZipCode 94930
\ J

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.  \. __/ 
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[sksteptes)
105

95

92.5

[

 

~1971
 

 

 

- )
Sample Problem(s) S S S

The chart below shows. six (n=6) values, Xgpqo for 1971thru 1976. Theprogram, -

using an initial estimate for the smoothed average, St+i_1(x9,~ef 100, will

producetheremaining data, including aprojected quantity, Dy...,for 1977,

Initializeusingthekeystrokes 6[+], T100[A].

Thenenter thevalue of x,. for 1971 (103), press[B],andobserve that the ==
outputdisplayed agrees with the first solution under Dt+i+1' Press [C], f[C],[D],

and[E],likewisenoting the results in their respective co]umns.”,Enter,thevXt+i

values for each succeeding year followed by the keystrokes above each column.

 

 

         
 

 

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

Decisions (Cincinnati, Ohio: South-Western Publishing Co. 1969), pp 702-711.

_Keystrokes | B C fc D E

Chanae in

~ | Expected Demand Smoothed Average | Smoothed Average| Trend| Error

wwim Xt+i Dt+i+] St+i(x) Ct+i Tt+1' 'et+$'~—
0 - 100 0

19711 (103| 101.47 100.86 .86 | .24 -

1972|290|  95.98 97.76 370|-| 147
19733 |108 ~101.50 100.68 | 2.93 .33|-12.02

1974 1 4 1101 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 - 1=.35 3.88

-

Reference(s) 1 
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User Instruetions «

EXPONENTIAL SMOOTHING

Tl e
> i

STEP INSTRUCTIONS DA-',—'Z’/)S;TS KEYS DSTLZS:TTS

1. Enter program LI

]
2. Enter number of values to be smoothed (not n I 4 n

required if a option selected in step 4) E::~1 } }

3. Enter initial estimate of smoothed average bt+i-1(x) A Il o

I
4, Optional: Select smoothing constant O<a<l| [ f ] [al o

| ]
5. Optional: Select initial trend Tt+i-1 lwa;J[;@;AJ T4q-1

.
6. Enter first value for smoothing repeat Xt+i [;8; ][7ii;] Dt+i+]

step 6 for each succeeding value {_v% }J

7. Recover (once per i) from erroneous Xt+i LlfffJ['blj] Dt+i

(Return to step 6 and continue with correct { , 1 []

value) ]

L]
8. Recall smoothed average [c|| Syyq(x)

]
9. Recall change in average [ £TLC| Ciuy

I
10. Recall trend I

]
11. Recall forecast error e|| €+

]
12. Recall number of values smoothed [ff] ij i—] i

LI
L

(For a new series go to step 2) LI

I
L]
I
]
L
L]
[ I
]
1L      
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44
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

801 =xLBLA 21 11 Initizliz ation rovtine 857 RTN o 24 D41 41 d)sPlaycA '

682 CLRE 16-53 858 =xLBLb 21 16 12 error recovery rovting

663  ST03 35 83 |Seet-i (X 859 DSZI 16 25 46  |[decriment
884  CLX -51 866 RCLA 36 11 Tesi=l
85 I a1 861  STOS 3585 Yeei-)
866 + =59 862 RCL9 36 895 Se+l—1 (%)
867 g 8z |{t computed 863 STO03 35 83  S¢rim (O
888 XY -41 864 RCLS 36 88 Dy
863 = -24 865 STO2 35 82  Dg+l
@18 xLBLE 21 @8 866  RTN 24 Devi displayed .
811 ST08 35 @6 X 867 *LBLC 21 13 St () displayrovhing

812 1 81 868 RCL3 36 83 S+ ()
813 st0! 35 81 |—ot compu ted 869  RTN 24 .
814 RCL® 36 0@ 878 #lBLc 21 16 13 Cesi display rovtine

815 ST-1 35-45 81 I —o& 871 RCL4 36 84  Cetl
ele RTN 24 = c“lsP’ayec‘ _ @72 RTN 24 _

817 xLBLa 21 1o 11 ot option rouvtine 873 LBLD 21 14 T¢ +1 display rovhine

e18  troe 2z 8o 874 RCLS 36 85  Teai
819 =xLBLB 2l 12 btie) rovtine 875 RTN 24 _
828 ST07 35 67 Xe+i 876 «LBLd 21 16 14 YL +i entry rovtine

821  RCLZ 3o 82 D+l 877  STOS 3585  Tesd
82z ST08 33 88 D+l e iod @78  RTN 24 o |
823 RCL3 36 83 Sgei-1 (%) {:‘:’z rer'or 879 «%LBLE 21 15 €/ cisplayrovtine

824 STOS 33 85 |S+in (0 Lrecovery 886 RCLE 36 86  C¢ei
25 RCLS 36 85 Teriai rovfme 881 RTN 24 .

826 STOA 3511 |7 882 #lBLe 21 16 15 | displayrovtine
827 ISZI 16 26 46  |) indexed 883 RCLI 3646 |
828 RCLZ o 8z Dgsl 884 RTN 24

gg’; Rc‘:f 36_2; e C¢+i computed 885 R+S 91

831  ST06 35 66 |€eni
832 RCL7 36 67 |Xeed 208
833 RCL@ 36 88 |
834 X -35 090
835 RCLI 36 61 ) ~oX
836 RCL3 36 83  [Syyi_, OO Cff;uégc,
837 X -35
838 + -55
839  5T03 35 83 Se+) 0O
A48 RCLS 36 88 Stvi-)(x)
a41 - -45 Ceti COMPU““Q‘Q

842  ST04 35 84 |cees =
843  RCLE 36 88 |
844 X -35 (0O
845 RCLI 36 81 I~=< o

g ROS 368 Ten-[T
848 + -55
@49  STOS 3585 |Tes
@58 RCLI 36 81 o SET STATUS
851 RCL@ 36 @8 = FLAGS TRIG DISP

gz ¢ e = VE| oec | Ax ®853 X -35 Dewi+( 0

854 RCL3 36 83 |Sess O (computed 1o ! g 2230 B gfile B

55+ 55— s O X n
856 §702 33 @z +L L SEGISTERS — —

i i Cevi ; i S + 1 +

="oj*o] - el eroeDErataen |0 ey Y15oetTe
SOTEet - [st S2 s3  Tlsa S5 S6 S7 S8 S9
Saved for
L:cmmer, = S 5 E I i L

£ 1me period      
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~ N
Program Title MULTIPLE LINEAR REGRESSION B

Contributor's Name HEWLETT-PACKARD COMPANY B
Corvallis Division

Address . B i,
1000 N.E. Circle Boulevard

City Corvallis, OR 97330 State o ~ZipCode
\_ J

( )
Program Description, Equations, Variables -

o 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 bestfits a set of data points. The equation ofthis 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 variablesare input by pressing ). If one or more ofthe data points -

was entered incorrectly, simply re-enter the incorrect value(s) and press ) Y.

Then continue as before. The three coefficients (a, b, ¢) are calculated by

pressing (3. R

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-

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

- squares (2x;%; 2y;%; 3z;?), and the sums of cross products (2x;y;; 2X;z;; 2yiz;) i
are stored in registers 7-9, 4-6, and 1-3 respectively.

o B An option is available (g3 @) to automatically print/pause the calculated -
- values. Pressing f @ sets and clearsthe print option. Successive use of () 3 —

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

- or off respectively. )

Operating Limits and Warnings _ o

. _ _ J

r

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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— : )
Sketch(es) -

L l
- )
Sample Problem(s) 18. Multiple Linear Regression R

z =a+bx +cy

) 3z, = an + bXx; + cy; i=1,2,...,n

- EXiZi = azxi + bZXiz + sziyi o

- dyiz; = aly; + bxy; + c2y;?

_ A —B -

- [nExi2 — (Exi)2] [nEyi2 — (Eyi)z] — [nzxiyi — (2x;) (Eyi)]2

where: -

A= [n2X12 - (Exi)z] [nEYiZi - (E)’i) (EZi)]

B = [nzxiyi - (zxi) (2)’1)] [nzxizi - (zxi) (ZZi)] -

b= [n3xizi = Gx) Sz)] — ¢ [nZxy — (3x) Gy))]
nx;2 — (2x;)?

Solution(s)

a - (2z; — ¢ 2y; — b 2x))
n

a2z, + b 2x;z; + ¢ 2y;z; ——l—(zzi)2
) n

R? = 52

()-2
n

\_ J

~

Reference(s) w

" _J
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Sample Problem(s)

R )
Sketch(es)

\_ J

~ )
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? Whatis 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:

B 70 E5ED 70.8 101000 B3
90 60 82190 3
85 90 170000 3
40 @Y 70 ERED 100000 @

 

 

 

 

  

 
 

 

   
100 60 90000 [ —» 5.00 (number of entries) S

R/S > 314.71 (b)

R/S > 2892.02 (c¢)

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

0 > 0.98 (r?)

50 708 99678.08 (value of 50 X 70

foot lot)

75 803 136466.08 (value of 75 X 80

foot lot)

Notice thatif 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! )

4 )

Reference(s)  
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Multiple Linear Regression

»asb;:cC

 

 

  
 

 

  

  

    

   

    

   

   

   

    

  

        

  

  

  

  

   

STEP INSTRUCTIONS DA'T%SLTS KEYS DATAIUNITS

[

STEP INSTRUCTIONS oaraonts KEYS paraonrs | IL L

t|Losdsigetanasie2||||71 [
;‘A‘Optional: Select print/pause - ]

- mode 6E 1.00 or 0.00 ]

3 Initialize (START) To1oo B

] 4 Key in x and y, and correspond-TT

B ing z value - X — I
-- ”.”.7?, 44S

B _ A ]
z 6] # entries

|5 | Repeatstepaforalixnyzoata| | | T
s 7 i o o} I

6  If a data pair was input incor- ! ) 1 o

: rectly, re-enter incorrect x, y, z 1]

* values } X ]

; z n 0O 4 # entfies - 17 |7

7 Calculate coefficients: 4: a ]
  

  

  

  
(1.00), b and c are auto-

  
matically calculated.

  
8 ; Optional: Calculate the coeffi-

  
- cient of determination: r? i 0 r?

  
9 Optional: Key in x and y values

  
“and calculate the estimated

  
: z value. (This may be repeated

  

  

i
i

. as often as desired.) 2 X
; i -

i A

; y a z
4 _   10 For a new case, go to step 2. L    
  

  

  

  

  

  

   

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

3 |
If the print/pause mode is on ‘ l

- | |
|
|
|
l
|
|
|
|
|
|
|
|
|
|
|
|    —

e
e
e

e
e
e
—
—
—

—
—
—
—
—

—
—
—
—
—
—

—
—
—
—
—
—
e

—
—

—
—
—
—
—

—
_
—
,
—
—
—
—
—
—
—
—
—
—
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

A81 ¥LELA 2111 Er - qt-gg

@Bz  CLRG 1€-53 e:e grqz 35 46

883 CF1 1€ 2i él Initialize Sii R+ ‘;{
i A6 68 He 3

gg; Erz g? .................. @61  ESB2 23 8-

@85 ¥LELE 1 Iz ggg s;;; 35-55 ii -------------------

@87 ST0C 35 1z 3 : 2

888 Fe J-31 . 864 xLBLC 21 13

@ag  STCOE 35 15 Input X.,V.,z. @65 RCL@ 36 86
a1e ki =31 U1 @66  RCL4 36 84 Calculate a,b,c
811  STOH 35 11 86? x_ q.-zg ‘

612 Fa~ 16 23 @& 865  RCL7 36 87

813  GSES 7 86 869 X Si

814 7 ér gse - -43
5 G i5 46 .3 .22, 7 ST 5g1s ST0I 35 .2? Compute Zx1 Zyi )Sz1 a_}i Rfig g; ;133 i

@16 RJ ; —\?1 Ex.z,zy.z,zz.z l-,; RCLB‘ ve e, i

@17  EGSEl Z: 0l . 21 ; 1 8"’:1 L 36 -i |
o - . . o . o . i A -3J |

Py . is oo et % ReLE 36 68@19  STal 35 46 75 : 3 85

626 RCLE 36 12 ezg chs 36 a:

A21 Fa: 16 23 e e;fi X -3:

22  GSE6 Z3 et 87§ - "fi

823  GSEl z23 61 @z X -35

24 g 83 @88 ST0C 35 13

25  STCI 35 46 881 RCLE 36 ¢ ‘

826 RCLC 36 13 882 RCLI 36 61

827 Fas 16 23 8¢ 883 'x’ "Jg ;

828  £SB6 23 @6 884  RCL? 33 62 ;

829  GSRI 23 81 @85 RCLS 36 65

838 RCLA 36 11 885 X :jg

831 RCLR 36 1z 88; o ]

832 X -35 882 STOA J:‘: 11_

833 GSEZ z3 8: 889 RCLQ 33 ag

@34 ST+! 35-55 al 89e ch; 36 gz

835 RCLA 36 11 ggé Rcz7 36-32

3 RCLC 36 13 ; 5 87

gEf’ x °°-3§ 893 RCLS 36 Bi

838 GSEZ 23 8z 894 x :32

@39 ST+2 35-55 687 895 ‘T- - 1:

48 RCLR 36 12 ggg S QB 3fi

RCLC 36 13 g x - .:

e4£ cg Jb- . 898 RCLC 36 13

o csh > 899 X2 -4843 6SBZ 23 8: 9 # oy

@44 ST+3 35-55 83 ig? eCLD s

845 1 61 36

846  GSB2 23 8z 182 RCLS 36 @@

847 ST+8 35-55 @6 183 Rcis 36-32

848 RCLE 36 86 184 o o

p49 Fa? 16 23 @@ 185 L8 36 %

858 6566 23 66 1e§ { 3

851 RTN 24 mmmmssmmmmme—eeeoo- 187 - -45
o BL1 21 81 Subrcutine for 188 X -35

o Q RCLA 36 11@53 GSRZ 23 6z IXiseee 19Za LA 1

854 ST+i 35-55 45 IX.2, ... 111 X 53

855 RCLI 36 46 i ii' - 48

856 3 83 REGIS . .0 1€ : — —
1 2 3 .18 2 5 2 6 2 7 X Y Z

S IxgYi

|

%52y

|

DY| I LY E24 i i 1
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A Used Used ' Used O Used Used Used
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 ST0C 35 13 169 Fa? 1& 23 88

114 RCLE 36 1 178 E5Bé6 3 8e

115 RCLA 36 11 171 RCLC 36 13

116 RCLC 36 13 172 X -35

117 X -33 173 Lt -41

118 - -45 174 RCLE 36 12

119 RCLD 36 14 175 X -33

12 s -24 176 + -55

121 STOB 35 12 177 RCLA 36 11
122 RCLS 36 @5 178 + -85  emmememmemme——eseeee-
123 RCLC Je 13 1’9 E708 2 88 Correction of

124 RCLE 36 88 188 xLBLa 21 16 11 input values.
125 -35 [ 181 SF1 16 21 @l
126 - -45 [ 182  GSBE 23 12
127 RCLE 36 1z 182 [CF1 16 22 el
128  RCLY 36 87 184 RTN Z . . ]
129 ¥ -35 185 wlBLe 2I i6 15 Print instructions

138 - -45 [ &6 Fa? 16 25 886

131 RCLE 36 88 ' 187 6705 22 85
32 < -£4 ! 188 SFe 15 21 aa

133 ET0m 39 11 '‘a 189 1 al

134  GSEY 23 8r ‘ 198 RTN 24

135 RCLE J6 12 b 191 »LBLS cZ1 85
136  ESES Z3 @5 192 é aa

137 RCLC 36 13 C 193 CFa 16 ZZ @&

138 6708 A 194 RETN 24

139 xLBLE 1l 14 185 »lBL7 21 a7

148 KCLA 36 11 186 Fg? 1o 22 84

141 RCLS 36 8§ 2 197 SEC 16-11

142 -35 Calculate r 188 ¥LBLS 21 89
143 RLLE 36 12 198 Fa® 16 23 @8

144 FCLE 3o 82 i 286 ETde 22 de6

145 kS =35 i 281 R~S§ a1

14¢ + -5a 282 RTH 24

147  RCLC 36 12 283 xLELE 2l 8¢

148 RCLZ 36 83 284 PETH -14

148 = =35 [ 285 RN 24  mmmmmmmmoosmoos-mes
156+ -55 | ~@¢ #LBLz 21 @z  Change sign for
151  RCL® J& @5 ’ 267 Fi7 1€ 23 @i correction.

152 52 o3 28e CHS -£Z

153 RiiL# 36 ad 289 ETN 24

154 < -24 218 xLBLE 2l 88

a5 - -45 211 SPC 16-11
15¢ RCLE 36 86 212 6708 2 d8
157 RCLS 36 @¢ 213 k<& 5]

158 KT 52

159 FKCLE it bu

168 2 -24
161 - -45
162 = -Z24

163 GTG7 IE BT mmmmmmmemmmmmemeeeeo
L~ . A c 220

162 AL #1L calculate 2 for
166  F@7 16 23 @6 given X,y.
167  GSEE 24 dE

168 X2y -4]
LABELS FLAGS SET STATUS

A Start ® 5+ ©asbsc D e £ 2 ® Print FLAGS TRIG DISP

a5 © c d €Print? ' Correctiop, N ?éF N
0 2 4 2 1 0O GRAD [ sci O
: ——Used 1 Used - - 2 0 x| RAD O ENG O
Used Used Used Used Used 3 0 & n           
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Program Desecription |
Program Title Curve Fitting, Selecting Best Function )

 
 

Contributor's Name C.D. BoOpp

Address 306 Virginia Road

City Oak Ridge State €I, Zip Code 37830
_ _
 

 
 

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 explaine(

in the User Instructions.

 

Operating Limits and Warnings The calculating time is roughly about one minute.

Negative coordinates are not admissable, [o enter another set of points, turn

calculator off and on,.

. J
 

   w

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.  \ _J 
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L

Sketch(es)

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

above-mentioned four correlations gives the highest coefficient of

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

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

Yy for two of the other three correlations.

 solution(s)y £ ert (a): 2 (+) 1 (&) 3 (4) 2 (A) 4 (4) 3 (4) (B)—1,
indicating that the linear fit is best(hsing the coding numbers as

described in the User Instructions),

Part (b):(RCL) (C)~—1.000, the COD.

Part (¢): 4 (E)—5.000, the projected y.

Part (d): (SF)(1) (GTO) (A) (GTO) (2) (R/S) (RCL) (C)<+0,990, the COD for

the exponential fit. L4 (E) —5.77, the projected y.

(GTO) (A) (GTO) (3) (R/S) (RCL) (C)~» 0.978, the COD for the logarithmic fit. 4 (B)—+ L4.4O, the projected 7y. y
\_

D  
s

Reference(s)     
 



 

 

 

 

  

 

 

 

 

 

 

 

  

 

   
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

User Ins of & \ 53
ser Instruelions

CURVE FITTING, FUNCTION SELECTION

yiA Xxi SELECT

1 |Load side 1 and side 2. I
< (Input y value. B yi |ENTER|

L3jInput x value. Xi I_VA:_J[ |

li Repeat steps 2 and 3 feor all data pairs L |

5 Compute of the functions listed below | B | | ' N, a, b

the one with the largest coefficient of | Rell | ¢ - ré 5

determination r2. This function is { || }

indicated by a number 1, 2, 3, or J; | N |
according to the following coding: | || |

1l Linear regression y - a+ bx | N |

2 Exponential Curve y E ae | || J

3 Togarithmic Curve y - a + blnx [ || |

I Power Curve vy - ax R

| The quantities that are printed are the l || |

__fi!code number (N) designating the function | | |

——— and the parameters a and b of this | ||7 |
|function. The parsmeter | || |

a is stored in register A. The | J

meter b is storedoin register B. 1 B |

coefficient of determination r2 is [ | | |

stored in register C. ]

6| Optional; Make projection based on a X 1 g |l | g

known x value. l || ]

71 Optional: Find the coefficient of | srll1 |

determination (COD) and the parameters IGTOJIA |

a and b for any of the other functions lgTOl [N |

(than that selected). _ . r/sl | [
ren!l ¢ | r<

x sl 1 [y
| |
R
o
N
R
R
I
|| |
I
|| |  
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 ¢

REGISTERS
3 . 8

wsed | used [P used used |° zinx P 20nd*|° Ehy | Z(ng)|" £ hah
57 S81 5 _2 S6 iy < 42 <4y

I

0

8223'” 83‘21’“‘1 S4 <y

C D E
b r2 wsed wsed use C/ 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

*L CLC 6 13
x> 6=

RCL
STO
RC
STOZ2
RCL6
ST

RCL7
STOE

30

LABELS SET STATUS
B .
>0 A B use FLAGS TRIG

b c d ON OFF

O B |pbEG X
2 3 O GRAD Owsed use
= ¢ > O RAD O

0 



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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