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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.

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

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

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

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



FORECASTING USING EXPONENTIAL SMOOTHING • • • • • • • • • . •• 1Useful for making short term forecasts using a geometric weighted
moving average. Includes consideration for seasonal variation
using the SEAVAR program.

FINANCIAL TREND ANALYSIS •••••••.•••••••.Analyzes growth trends for a best fit exponential function.
Includes several parameters of "goodness of fit".

SEASONAL VARIATION FACTORS (SEAVAR) • . • . . • • • • . • • . • 16Develops seasonal variation factors based on historical figures.
The factors are useful for projecting seasonal sales. Can be
used in conjunction with "Forecasting using Exponential Smoothing".

PRICE ELASTICITY OF DEMAND. . • • • • • • • • • • • • • . . • . 20Using historic (or estimated) prices and resulting unit sales, this
program calculates the elasticity of demand.

EXPERIENCE (LEARNING) CURVE FOR MANUFACTURING COST ••..Produces standard learning curve parameters useful in projecting
production cost as a function of units produced.

BREAKEVEN ANALYSIS •.••.•••.••••.••.••••Considers the operating leverage relation between fixed costs,
variable cost, # of units, selling price and gross profit, and
allows the user to dynamically evaluate the effect of various
changes in any of the variables upon the other variables.

INCOME STATEMENT (P&L) ANALYSIS • . . . • • • • • . . • • .Allows the user to posit numerous alternatives in manufacturing
cost, overhead, price etc, and see immediately the effect on the
income statement.

INTERNAL RATE OF RETURN • • • • • . • • • . • . • . . • • . . • 40Solves for the rate of return on an investment which yields various
changing cash flows over the period of the investment.

SALES FORCE REQUIREMENTS . . • • • . • • • • • . . • • • • • • 47Calculates the required number of salesmen when given average annual
call frequency per salesman, number of customers forecasted and
desired call frequency per customer.

COST & PRICE COMPUTATIONS • • • • • • • • • . • . . • • ••Helps quickly and easily solve those problems of markup, margin
and chain discounts.



Program Deserip'ion I

Contributor's Name Robert Olsen. Professor of Marketing
Address Dept. of Marketing. LH-626. California State University.

Fullerton State California
Fullerton

Zip Code9?§Jl4-

Program Description, Equations, Variables This is a singlY-smoothed. expon~nt.1.~.r~~()~~t1ng
routine whiCh: (1) accommodatesquarterly seasonal correction factors, (2) ()aJl _

handle S()JJletrenciin ,jh~data. (J) produces smoothed estimates of' current demand.
Dt, (4) produces next':'period"8IIOO'f::heddemandestimates. Dt+:L' (5)~_C~~~2:l_~_
-meanabsolute deViation, MAD, and a tracking ratio, TR, (6) also proVides a
goodness-of'-f'1t measure. V. which measures the variance between the next period's
demandestimate to that period's actual demand, and (1) proVides for convenient
restarting when the user wants to update a data-series. While written for an
HP:'67.t1'1e program coding includes the option of printing all important results

when an HP-91 is used.
_.·mothing

II1H'R~ll:ctoryRA!'¥Ujss·Exp,g:l1~~~A~~a ....S?~.C?~ _..~_o% __~~a.!'t~a.(~! __:l:t. _
is often used for short-term sales and in~~q1:()!"_~~a.~ts. 'rn>1.c_~_~()~~_tlt. _
periods are a month or quarter of a year.

Unlike a moving avera_g~, expo.llenti~ SJIIOC)t.h1.Ilg~!ltlnotre~:re_~!!"~_t;_
deal of historical data. This program~_~or example. torecasts demand.by u~_~

only a smoothing constant. an ·old smoothed.averag~,· .and a. cu.rl"~Il~J)Et~od..ll~'-~

statistic.
_._~~:t"JI1a1ly,~:rl~n~ia:J.. smooth1Jlg_us~~data measured in~Y'J_1._calqllal!t.1.t.1."~ .

Operating Limits and Warnings Should_not be us~ with data whi_chhaSID()l"8.thana._ID()c!~~~
amount of up or downtrend. (Use double smoothill( t()r da:t.a~_tl!a_-p~~()!lc!_~.)
Program has no provision for error correction. In1t1al1sing resets the seasonal

A .._-- .....

correction constants to 1. O.Dt+l must be cal~~ f'or each__t1.I!eJ)Etl"1.od_~ ~L_,..
TR. or V are desired. At least. ~WOPI'Ojections ot Dt+J.JIlU.8tbe done betore !W) or
T.R can be calculated.

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 WARRA~TY 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.



(cases, tons, dozens, reams, etc.). It also can be used with dollar amounts but
care must be taken to see that the amounts are stated in constant-dollar terms.

1. Methodology. This program is a versatile first-order smoothing routine
for short-term forecasting with data having modest changes in its time-trend com-
ponent. Such data will appear as a more-or-less horizontal line when plotted
against time on a graph, with time being on the horizontal axis. If there is a
trend in the plot this program will generate estimates which lag behind the trend
line even though the formulas contain a trend correction factor. Double exponential
smoothing should be used when the trend is pronounced.

Quarterly seasonal adjustments are available in this program but they are
not required. This explanation begins without considering the deseasonalizing op-
tion. See Section 6 for the deseasonalizing option.

fOJ;'ecastA trend-responsive first-order/trom deseasonalized data is developed as fol-
lows.

a. Calculate a smoothed (weighted) average of: (1) actual demand/usage/
sales in the current time-period, and (2) the smoothed average of demand/usage/sales
in prior time periods.

- ()(.. ) S
t-l

Current period's smoothed average
Actual current period usageo c: 0<.. c: +1

b. Calculate the change, Ct, in the smoothed average St between this
period (t) and the prior period (t-l).

c. Calculate the current smoothed rate-of-change (trend), Tt, in the
smoothed average, S, between t-l and t.

d. Calculate the current period's expected usage, Dt• This result is
an exponentially smoothed projection of what usage is expected to be in the cur-
rent time period, t. It is not a forecast for period t+l.

f. More generally, a forecast for n time periods in the future can be
obtained from the formula

This formula is not included in the program but the necessary data can be gotten
by inserting R/S instructions after Step 101 (St) and Step 112 (Tt). When Key B



is pressed these values will appear after Bi but before Dt•

2. Choice of Smoothing Constant, ot... c( must be determined empirically.
Low values of ~make the trend line less responsive to new data. Responsiveness,
however, means that the trend line will respond to spurious changes as well as
real changes in trend. Brown and other authorities (see references below) recom-
mend ctvalues between 0.1 and 0.3. Trial-and-error experimentation usually is
required to find a good 0( value for a time series. See Sections 4 and 5 for
further comments.

3. Starting Data. The equations used for exponential smoothing constitute
a system which has infinite regress. In theory one could go backwards in time
forever because of the equation

- oe...) S
t-l

~~ere should one stop (or begin)? Somehow, then, a starting value for S 1 must
t-be found. This program assumes a default option of S 1 = X on the first

iteration, following Buffa and Taubert. (This can bet- defeaEea. See Step 6
of the User Instructions.)

In addition, a starting value for T 1 must be found. This program assumes
a default option of T 1 = O. Again, thts follows Buffa and Taubert. (This also

t-can be defeated. See Step 5 of the User Instructions.)

These assumptions make it advisable not to forecast until at least four per-
iods of current data have been entered (i.e., until Key B has been used at least
four times).

4. Tracking Signals. Brown (p. 296) and Enrick (p. 17) describe the concept
of a tracking signal, or tracking ratio. This measure is one way to evaluate
goodness-of-fit. Conceptually, a tracking ratio is the cumulative sum of an equa-
tion's forecasting errors (either + or -) relative to the equation's cumulative
mean absolute deviation.

A tracking ratio which is consistently close to 0.0 is good, while a tracking
ratio which goes much above ±3 is questionable. Exceeding 3 suggests that the
process no longer is being controlled by the smoothing formula and that the re-
searcher should develop a new formula to cope with changed conditions.

The formulas used here are from Enrick. They are simpler than Brown's and
avoid several measurement problems which cannot be easily summarized in this
write-up. The trade-offs are: (1) Enrick's tracking ratio is not as accurate
for the first few iterations, and (2) Enrick's tracking ratio does not lend it-
self to statistical inference. (Brown's does.)

In this program all the calculations are done with deseasonalized data. Here
are the formulas. "= ~ (Xt Dt)

= £: I(Xt St)1-.
= CAD/B n-l

CFE/MAD



CFE • Cumulative Forecast Error (can be + or -)
CAD = Cumulative Absolute Deviation
MAD = Mean Absolute Deviation
TR = Tracking Ratio

AB = Number of times a smoothed forecast Dt+1n has been calculated (done by pressing
Key C after Key B after each entry of
data by Key B)

Notice the "hat" superscript over the D values in the formulas. The hat empha-
sizes that the comparisons are being maae between observed demand in period t
and the forecasted demand projection made earlier in period t-l. Also notice that
the formula for CFE is written so that an overforecast of demand results in a
negative value for CFE. Conversely, an underforecast results in a positive value.
This sign convention carries through to the tracking ratio results as well.

This program
2£ ei= =n

also calculates a

)

2..

X
t

This variance is provided to give another measure of variability. It is useful for
measuring variance as statisticians define it, but it is not a particularly good way
to assess goodness-of-fit. Oftentimes the variance*when~ is set very high, such
as in the range of 0.7 to 0.9. Such an~ implies that the smoothing process is not
working very well and that some ofher smoothing procedure should be tried. Restated,
a high value of ~ implies that practically no smoothing is being done and that an-
other approach should be tried. *wi11 be minimized

6. Deseasonalization of Data. The following examples show how seasonalized
and deseasonalized data are distinguished in this write-up.

= Actual usage, inclusive of a seasonal
component
Actual usage, deseasona1ized

= Deseasona1ized expected usage

Assuming that quarterly deseasona1izing constants, SVi (i = 1, 2, 3, 4) are avail-
able, those constants can be entered into this program so that the deseasona1iza-
tion will be done automatically. One program which will produce the correct sea-
sonal constants is "Seasonal Variation Factors," in the Hewe1ett-Packard Marketing/
Sales Solutions Manual.

This program assumes that the seasonal factors will be used multiplicatively
to eliminate seasonality. That is,

Xt(S)·SVi = Xt(D)
A multiplicative constant of 0.909 (0.909 = 1.00/110%) thus would be used to de-
seasona1ize an observation for a quarter which normally had a usage rate which was
10% greater than the annual average.

This process operates in the reverse when re-seasonalizing data. To obtain



"Dt+l(S)' for example, the following is done.

7. Counters for Time. Two counters keep track of time. Bi records the
number of times a smoothed demand estimate is calculated. It does that by
counting the number of times Key B is pressed. Counter Qi is used with the de-
seasonalizing adjustment option. Qi keeps track of the fiscal quarter or
calendar quarter associated with a given X. Since Q. is entered by means of
Key A for time period t-l, Qi should alway~ be for tiffieperiod t-l.

Examples: (refer to the numbering convention in the next paragraph) -
Suppose that X 1 (Key A's input) is for the 4th calendar quarter of the pre-

t-ceding year. Then Qi should be entered as 4. Now suppose that Xt_l is
for the 2nd quarter of the current year. Then Qi should be entered as 2.

Following is the numbering convention.

B. = 1 1st quarter of the year
1 2 2nd quarter of the year

3 3rd quarter of the year
4 4th quarter of the year

Finally, Key f b assumes that the seasonal constants always will be en-
tered in this order: SVl' SV2, SV3' and SV4 (see the User Instructions). The
order of entry via Key f b has ~ relationship to the Qi figure entered in the
start-up process.

8. Coding. The basic coding is relatively straightforward. The one thing
to remember is that all values are time-dated. The coding in f LBL 0 may there-
fore seem confusing,'for it uses Dt+l values calculated in prior time periods as
the basis for its calculations. Just keep in mind that those values were
calculated one iteration earlier.

Some users are likely to want to modify the instructions used here for the
program stops (h PAUSE, f -x-, R/S) ,to better fit their needs. That can be done,
but be sure not to alter any h RTN instructions without carefully considering
the consequences. Changes in some of them could cause the program to "run through"
a label and desynchronize the time-counters Bi and Qi. Also, 97 users may want to
add print-outs of the input data: only results are printed in this program.

9. Limitations. The chief limitation of this program is the limitation of
the methodology itself. First-order exponential smoothing is not appropriate for
data with a pronounced upward or downward trend. A lesser shortcoming is the need
to let the start-up assumptions werk themselves out of the equation system.

References. Robert Goodell Brown, Smoothing, Forecasting, and Prediction of
Discrete Time Series (Englewood Cliffs, N.J.: Prentice-Hall, 1963). An excellent
general introduction to the subject.

Elwood S. Buffa and William H. Taubert, Production-Inventory Systems: Planning
and Control, Rev. ed.(Homewood, Illinois: Richard D. Irwin, 1972), pp. 44-45. lIas
the formulas used for Keys Band C.

Norbert Lloyd Enrick, Market and Sales Forecasting (San Francisco, Calif.:
Chandler Publishing Co., 1969), p. 17. Has the formulas for Key D.



I)r()gram l)es<-ripfi()D II

Sample Problem(s) Refer to the data on for th_ecase_wher e deseasonalizat10n is
to be done. Proceed as follows.

~.····ifi1t1anze
'i~-znter-~son:uractors··

InPUts .~ .....~.....- _·OUtputs

fA
sv.T;15---·T--·-~··__····· ...
1

. 0-.94 t
SVJ o-.~ ··t

.........._···~-SV4 ····l·.~·_· __·- ···r ..B r;oz··--SV4-~~
-;3 •. Enter start""UP-data· . ct..........•2~--

QO
Xo
~

4. Enter··current·· usage.
find

4
100
100

-5. Enter· eurrentusage;
__._.1'indD2 ...._..~

als
c

1\

• Find forecasted usage. D2
.' r ••••

1\

~.- ..Find torecaS'te:d·u.~J·_··
R/S
·c

E 1142.44 ~e~
2.00 B2

.571.22 V
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SINGLEEXPONENTIALSMOOTHIWwI TREND&: SEASONALADJUSTMENTS

~1 Ini t1a1. SVit Print? l~

~ o<:j fIt-l It ~Dt - Dt+l -- MAD,TR -~et V

STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Load both sides of program card CJc=J
2 Initialize a=JerJ 1.00
3 (Optional) Enter seasonal coefficients (default SV~ [ ' .. j [r J

assumption is no seasonal variation) SV2 r==J L-.L]
SV1 C-.J [t:=J
SVLL l_f._JLB ] SV4

4 Choose print mode (toggle) 10['0 ] Pi. I 0.00
(Pi. = print all results I 0.00 = print soDle) CJ[~
Pi and zero appear alternately' CJi-]

5 (Optional) store T+._, , if known (default = 0) T+__, LS'l'OJ[L]- CJc=J
6 Input 0( , ~ for T+._1,I+._, (or S+._, H' oc. C::~CD

known) ~ CJU~
4, r==J CO It_l(D)

7 Find expected current usage. Key in It Xt- I leu B:i.

CJ C=:=J D+.ln\
(Optional) Find seasonalized D. CJ~ Dt/o\~

CJCJ .•.-,
A A

8 (Optional) Find Dt+1 and. set up calculations CJ[D' D+..•.'/n\

needed for MAD, Ti, &: V CJc=J
.•..-,

D+..•., fC!\

CJCJ .••• -f

9 Find MAl>, TR. (Can be done if Key 0has been p ressed CJITJ MAD
each time data has been entered by Key B. Erro .•mes- CJCJ TR
sage is gi'Yen if Bi = 0 or 1.) c::=J CJ

~ CJCJ ~
10 Find i:. ai, V (Can be done if Key 0has been pr :tssed CJ L!:J i.ei

each time data has been entered by Key B. Erro I" mes- CJc=J B;
sage is given if ~ = 0.) CJCJ V

CJCJ
11 Continue entering data by Key B (Step 6), re- c::=J CJ

peating steps 8 - 10 as desired. C=:J C--l
CJCJ

12 Record data for .fUture use ~~
CJCJ

13 To restart with data recorded on data card [ JCJ
a. Load both sides of program card [~[ ]
b. Load both sides of data card I-~ C:::=J
c. Begin at step 7 f==:JCJ

I~CJ



I)r()~ramlJs'in~ I
001 *q LBLf a 32 25 n Init Ia Iize STO + 8 33 61 08 Q.

T CL REG 31 4) ~ O~ I~ Qi = 51f P ~ S ~I 42 IH'I 8 ~4 08f CL REG 31 43 060 a X = v? ~2 r;1I 01 Vet<. f r.<:R 6 ~1 22 06 Reset. Step 204.STO I 33 01 Assume no seasonal- Nn Rrl A ':1.4oA
STO 2 33 02 ity.Store I in all 1 01 Get SV.STO 3 33 03 sv registers. 0 00 I

STO 4 33 04 + 61
010 f P~ S 31 42 h <:T I ':1.1;':1.':1.

I 01 SV. = I prompt Rrl (i\ ':1.414 SViI RCL 0 34 00 Xt(S)h RTN 35 22 ~
32 25

_._-_. S\i's--- 71 Xt(D)*a LBLf b 12 Enter X
f P ~ S ~I 42 070 STO E ~~ Jl)

STO 4 ~~ 04 SV4 I 01 Increment Bih Ri- ~r; r;~ STO + q ~~ 61 Oq
510 3 33 03 SV3 RCL 9 34 09 B·Ih R + ~S ~~ h F? I 3S 71 01
STO 2 'n 02 SV2 Yes f -x- ~I 84

020 h R •• ~~ 1:;':1. No h PAUSE ~r; 72 -- ------------------
STO I 55 VI SVI l'cf I RI 0 ':1.111:;00 Fit, MAD, TrackingRCL 4 34 04 Prompt - SV's used I 01f P~ S 31 42 a x = v? ~2 iiI First iteration?h RTN 35 22 08<Ye5 GTO 1 22 01 Bypass to Step 093*g LBLf c 32 25 13 Print? Yes, all. No RCL E 34 15 Xt(D)h SF I 35 51 01 f P~ S ':U 42
h Pi 35 73 Mnemonic for print RCL 9 - 34 09 Prior pe~iod esti-
h RTN 35 22 - 51 mate of Dt+1 (D)Print? Not - ._- snr + 5 33 61 05*q LBLf c 32 25 13 a II re- CFE

030 h CF I 35 61 01- suIts. STO 8 33 08
0 00 h ABS 35 64
h RTN 35 22 STO + 6 33 61 06 CAD

*f LBL A ~I 2~ II Enter start-up data RCL 8 ~4 08 e·ISTO C ~~n Xt-I 090 a x2 ~2 S4
h R ~ ':I.~ ~~ f P~ S ~I 42
STO 8 33 08 Qi for Xt_1 STO + ~ B 61 Os ~e~

lief LBL I ~I 21i 01 Ih R + 35 53 Calculate St{D)qO A ~~ II Rrl R ':1.411
r.HS 42 RCL I s4 01 St-I (D)040 1 01 X 71
+ hI RCL A ':1.411
C:Tn R ~~ 12 I -~ Rr ~ ':1.411:; Xt(D)RCL 8 34 08 Deseasonalize Xt_1 X 71
1 01 100 + 61
0 00 STO 2 ~~ 02 St (D)+ 61 il'cf- I RI 1 ':I.1 1I;01 Calculate Ct(D)h ST I 35 ~s Rrl I ~4 01
RCL (j) ~4 24 SV. - ~I Ct
RCL C ~4 n I I*f LBL ':I. ':I.1 11; 0':1. Calculate Tt{D)Xt-I050 X 71 ~F;;MDtor St_1

Rrl A ':1.411
STO 0 33 14 X 71
STO I 33 01 RCL 4 ~4 04
h RTN ~Ii 22 Rrl R ':I.LJ I?

*f IRI R ~1 11:;I? Enter Xt 110 v 71

<:Tn n ~~ nn + {.1

1 01 STO r; ~s or; T to (1'1\

REGISTERS

°Xt{S) 1St_I 2S 3 ~ eZ 4 Tt-I 5 T 6 70 8 Qi 9 B·t I t Dt-I t I

80 ~VI 82 SV 83 SV 84 SV4 85 CFE 86 87 88 89"- CAD - Temp ei Dt+12 3
A B Ie 0 E IIReI. address0( 1-0< Xt-I (S) Xt-I (D) Xt{D)



Pro~ram l~is'in~II
*f ..lBl 4 ~1 2~ 04 Calculate OdD) ~ p~ e 11 42
"..... Ij j<+ IZ 170 Drl 9 ~4 oq °t+ 1(D)RCL A 34 II f P~ S 11 42
":" 81 h x~ v 11~ ~?
RCL 5 34 05 •• 81 Dt+1 (S)X 71 h F7 I 135 71 01
RCL 2 34 02 Yes f -x- 131 84

120 + 61 No h RTN 131)22
33 07 Dt~D) \a,f JRI 7 1 ?r:::n7

- ---STO 7 Reset Q.
't LBL tl 31 25 Otl Mo e results from I 11 I

Rl;L 2 34 02 t registers to t-l 1 I
STO 1 33 01 registers 180 h RTN 3S 22
RCL 5 34 05 *f LBL 0 11 ?~ 14 MAD & Track ing Rat-STO 4 33 04 f P~ S 31 42 io
RCL 7 34 07 RCL 5 34 OS CFE
STO 6 'n 06 RCL 6 34 06 CAD
RCL E 34 Pi f P~ S 31 42

130 STO 0 13 14 RCL 9 34 Oq B.
RCL 7 14 07 OdD) I 01 I
h F7 1 1~ 71 01 - SI

v••.•. f -y- ~1 R4 ~ 81 MAD
"'" a Ie Ab. 190 f -y- ~I Ab.

HI RI Q ~1 ?r:::nQ Calculate Dt (S) ~ Al R
1 nl h F? I 1~ 71 01
0 00 Yes f -x- 31 84
RCl 8 ~4 oR Q. No h RTN 1~ ??
+ (,1 I ·f LBl E 11 ?~ 1~ jt

140 h ST I ~c; 'n RC:I ~ ~u n~ ie?RCl 7 14 07 f -x- 31 84 I

RCL (j) 14 24 ~ RCL 9 34 Oq B...:.. Rl h PAUSE 1~ 7? I
h 1=7 1 ~c; 71 o! DdS) 200 . 81 V.
f -x- I 84 h F7 I 35 71 01
h RTN ~I) 22 .-- Yes f -x- 11 84

*f lBL C ~1?C; 1~ Calculate Dt+1 No h RTN 31) 22
14 02 't LBL 6 31 25 06 .-----RCL 2 Reset Qj to 1

RCL t; ~4 Ot; 1 01
150 RCL A 4 11 STO tl 33 015

!. ,1 h RTN
1 -,

+ °t+ 1(D)h F7 1 ~r:::71 nl
v••••. f -x- ~1 84 210

No h PAUSE 35 72
f P~ S 11 42
STO q 11 Oq
f p>c S ~1 u?
1 nl Qj more than 47

160 C I'\C

RCL 8 ~lt oR Q.
1 01 I

I 01
+ 61 220
rt x = v7 12 1)1

v••••. f r.~R 7 ! ?? 07 Step 177
Nn h 5T I :1)11

RCL (j) :q Zq 5V·
LABELS FLAGS SET STATUS

~tQjtXt-l B Xt
c Dt+1 ~AD, TR E £. e~ 0 - FLAGS TRIG DISP

alnitial. b SVi c - d - e - 1Print7 ON OFF
0 0 (gj DEG ~ FIX ~

o ~ e~ 1 St 2 Ct 3 Tt- 4 Dt 2 1 0 ~ GRAD 0 SCI 0-s•..n" CAD GReset Qi 7 Reset Add 8 t- t-I 90t (S) 3 2 0 I!' RAD 0 ENG 0- 3 o i5'I n-2-



Program Deserip'ion I

Program Description, Equations, Variables Many types of financial data follow a continuous
compounded growth pattern which can be depicted by an exponential function
(Y=aebx). This program fits these data points to an exponential curve and
calculates the regression coefficients and the coefficient of determination.
In addition, the program outputs the compounded ~nnual growth trend IOO(I-eb) and
the geometric mean of the data. (GM =e(Eln Y/N)).

Stability is a number which measures the degree of consistency about a
given reference. This program calculates the stability about the mean (stan-
dard deviation of the data),G = [(In Y-In Y)/NJ~; and the stability about the

2 !.:trend line (standard error of the estimate), 0e= o(l-r )2.
Projections for the independent variable can also be made.

Operating Limits and Warnings Since the program uses logri thms to manipulate the
data, negative values will cause an error message to be displayed.

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.



Sample Problem(s) Listed are the company's reported earnings per share (EPS) for
the years 1966-1975. Calculate the coefficients of the least square trend
line for the data, the coefficient of determination, the annualized rate of EPS
growth, the geometric mean EPS for the period, the stability of the percentage
fluctuations about the mean, and the stability of the percentage fluctu-
ation about the trend line.

Year 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
EPS $0.68 $0.73 $0.75 $0.82 $0.73 $1.03 $1.47 $1.89 $1.65 $2.08

.68 A .73 A .75 A .82 A .73 A 1.03 A 1.47 A 1.89 A 1.65 A 2.08 A
B

~ 1.00
~ 11.00
~ 0.51
--;- 0.14

~ 0.88

Reference(s) Francis, Jack Clark, Investments - Analysis and Management.
McGraw-Hill: New York, 1976.
Whitbeck and Kisor,"A New Tool in Investment Decision Making,"
Financial Analysts Journal, Vol 19, No.3 (May-June 1963), pp. 55-62.



Financial Trend Analysis
INIT Exty(-)
EX t Y (+) +a,+b+r2 x + y

INSTRUCTIONS INPUT KEYS OUTPUT
STEP DATA/UNITS DATA/UNITS

1 Load side 1 and side 2 c:=J c:=J
2 Initialize [L] ~ 1.00

3 Enter data ~ [ __J
input x value'X Xi ~L=t_-=-J
input y value Yi [~AuJ L. :--] HI

4 Optional: delete an incorrect data pair l_J C_=:l
input x value Xi [Ent~t[JJ
input y value Yi [LJ DO i+1

5 Compute and Output a,b and r2 [i___-l L_l
6 Optional: Make projections based on a [_. _1 [=~

known x value X CC.-:=lC=:J Y
7 Compute and output the trend D [_.:_J [=:=J Trend(%)
8 Compute and output the geometric mean D c=J C-J G.M.
9 Compute and output the stabilitv about [--I [___.~

the mean Ci.-J [~ 0

[-J [--]10 Compute and output the stability about --_ .. - ---------

the trend line LJLJ C__-] 010'

[==-J L_~
[-==] LJ
C---] [-~
--~-- --_.

l=_J C--=:J
*Note: This step may be skipped if time L--.J~

increments are e~ual (X value e~uals the [u 1L·~
display counter (HI) ) L__---.:=J [=1

L-=---:J CJ
[-~ L-~
L=:Jc:=J
C~ C-=:J
C..=J c:=JL==~l--J [-.J

---- ---- -L_--J C=.=J
l._ l L.=J
C':-J [=:J
[ -J c:=JL---:=J [-::.=]
[~~c:J
L..=J c:=J
r-=J c:=J



14
STEP

001 L BL a 32 25 11 057 RCL 1 34 01
D02 r.T. Rt>o 11 LL1 OSR • R1
003 1 01 059 - 51

04 STO 1 33 01 060 81.
05 RTN 35 22 061 STO 7 33 07
06 BL A 31 25 11 062 RCL 4 34 04

007 LN 31 52 063 RCL 7 34 07
008 STO 7 33 07 064 RCL 2 34 02
009 STO + 4 33 61 04 065 x 71
010 XL 32 54 066 - 51
011 STO + 5 33 61 05 067 RCL 1 34 01
012 X~y 35 52 068 , 81.
013 STO + 2 33 61 02 069 eX 32 52
014 X2 32 54 070 STO 8 33 08
015 STO + 3 33 61 03 071 RTN 25 22
016 LST X 35 82 072 LBL B 31 25 12
017 RCL 7 34 07 073 RCL 7 34 07
J18 X 71 074 RTN 35 22019 STO + 6 33 61 06 075 LBL B 31 25 12
020 ~CL 1 34 01 076 RCL 7 34 07
J21 1 01 077 RCL 9 34 09
122 + 61 078 x 71
J23 STO 1 33 01 07Q RCL 5 34 05
124 RTN 35 22 080 RCL 4 34 04
125 BL b 32 25 12 081 xL 32 54
)26 N 31 52 082 RCL 1 34 01
27 STO 7 33 07 083 .: 81
28 bTO - 4 33 51 04 084 - 51
29 X2 32 54 085 .1 81

030 STO - 5 33 51 05 086 STO 0 33 00
31 x~v 35 52 087 RTN 35 22
32 STO - 2 33 51 02 088 LBL C 31 25 13
33 X2 32 54 089 Enter 41 -34 STO - 3 33 51 03 090 RCL 7 34 07
35 LST X 35 82 U~.L x 11

36 RCL 7 34 07 092 eX 32 52--
37 X 71 093 RCL 8 34 08

)j~ ~'l'U b jj )1 Ub 094 x 71
39 1 01 095 RTN 35 22

040 STO - 1 33 51 01 096 LBL D 31 25 14
41 RCL 1 34 01 097 RCL 7 34 07
42 RTN 3')22 098 eX 32 52
043 LBL B 31 25 12 099 1 01
044 1 01 100 - 51
045 STO - 1 33 51 01 101 EEX 43
046 RCL 6 34 06 102 2 02 -

047 RCL 2 34 02 103 x 71
048 RCL 4 34 04 104 RTN 35 22
049 x 71 105 LBL D 31 25 14

050 RCL 1 34 01 106 RCL 4 34 04
051 . 81 107 Enter 41-:
052 - 51 108 RCL 1 34 01
U)j STO 9 33 09 10Q ~ Rl
054 RCL 3 34 03 110 eX . 32 52
055 RCL 2 34 02 111 RTN 35 22
056 xL. 32 54 112 LBL E 31 25 15

REGISTERS
a 1 2 3 4 5 ~ 6 7 8 9

r2 i+1, i LXi L:Xi2 L:LN(y) L: LN(y) L I:XLN(y) LN(y),b a Used
80 81 82 83 84 85 86 87 88 89

A
1
8 Ie 0 E II(J



67 Pro~ram I~is'in~II
113 RCL 5 34 05
114 Enter 141 170
115 RCL.4 114 04
116 XL 112 'it..
117 Enrpr 141
118 RCL 1 34 01
119 . 81":"

120 - 51
121 Enter 41
122 RCL 1 34 01
123 Enter 41
124 1 01 180
125 - 51
126 . 81-;

127 .[x 31 54
128 STO A 33 11
129 RTN 35 22

130 LBL E 31 25 15
131 1 01
132 Enter 41
133 RCL 0 00
134 - 51 190
135 IT 31 54
136 RCL A 34 11
137 x 71
138 RTN 35 22

140

200

150

210

160

220

LABELS FLAGS SET STATUS
A

L xty(+) B -+a,-+b+r2 C x+y 0 E 0-+trend-+GM -+cr-+Ol<' FLAGS TRIG DISP
a b LXtV(-) c d e 1 ON OFFINIT 0 0 ~ DEG XJ FIX XJ
0 1 2 3 4 2 1 0 IKJ GRAD 0 SCI 0
5 6 7 8 9 3 2 0 !KJ RAD 0 ENp 0

3 o Xl n__



Program Deseription I

Program Description, Equations, Variables, etc.

This program utilizes the four quarter moving average, two item averaging
technique to develop seasonal variation factors. The technique should be
applied whenever the historical data appears to have a short term cycle, i.e.
less than a year. If forecasting with exponential smoothing is to be
done on a basis other than quarterly it is suggested that the historical data
may be grouped into quarterly figures, the quarterly seasonal variations
developed, and graphed over time. The quarterly seasonal variation figures
should be plotted in the center of the quarter. Seasonal variation factors
for other time periods, i.e. monthly, semi-annually, etc., may then be
extrapolated from the plotted graph. These extrapolations should be determined
at the center of the time period involved. When graphing, the user is reminded
that seasonal variation at December 31 must equal seasonal variation at
January 1.

Operating Limits and Warnings

1) D has not been used as a subroutine. Depression of this key will cause
indeterminant errors. Program should be restarted.
2) E is a subroutine used in data manipulation and should not be depressed.

Depression of this key will cause erroneous results. Program should be
restarted.

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

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



I)rogram I)~s<-rip'ion II

U

N 6
---~~--_. --±-~._-~---_._-~--_._-----

T 4
S

x x
____.!:C__~ .________.._-'X~----._-------

1 2 3 4 567 8 9
..... _~---_._------------_. __ ._-_.__ ._-_.-. __ ._ .. - .. -----------

_... _QlJ1\._~'I':E;R§ __

Find the seasonal variation factors for the sales data plottE!9. __ClJ::l.9ve

Solution(s)
Keystrokes

5 [ t ] 6 [ t ] 7 [t] 6 [A] R! S

6 [B] 7 [R!S] 9 [R!S] 5 [R!S]

c

Display

4.00

8.00

0.89 ._-(~-~-J2-------
1.02 (SV)

-------..- -----4--- _
1. 15 (SV).___ 3 _
0.94 (SV)__. . ..... ....__. 4 ~

R!S~---_._-_.._----, ..__ .__ ._._-"._-------_._ ....._" ..--.---.-----

R!S

R!S

Reference(s)

._'I'bis program i. s a trans 1a ti on 0 f the HP- 6 5 TJ!?E!!"_Sl_I,.i.l::>J:aryPr()gl:"i:!.rn_~

#QJ_97:3.k\ s tllJrni.t.t. e dlJ y J i In C aJ, ClWE!lJ •



~1
~ inlt qts
~

STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Enter program CJCJ 0.00
2 Kev in 0 Drlt-rl 0 Cinilc=J Q,

· J. .L kntelc=J
~

3 Key ~n Q~ Data 0 0.•. .•. ~c=J L.

4 lI" ""7 i n () n",i-", n Q
• ~j Datr> 03 c:;:JCJ J

5 Kev ~n 4
'% '% CiJL ]h lI".,v in () •.... ~ r.

Key in c? 5 ~ c:=::J7 Data 0
u u [US]c:JR Kpv in 0 n",i-", n

· 0 I
I G.I-.J CJ9 Kev ~n Data 0

0 lj c=Jc:J1 () Pono",i- ",i-on", h i-h,.." Q -F,.,,..",11 v",1,,0'" ,.,-F~ ~
CJCJ0

1 C=:J c:J
Note: Erroneous deDression of RIS FOR c:Jc:J
<;t-h () in "0"'''' i", in"'i,.,,,,i-o'" hv -F1",,,,hinN L~c=J

J

c:J c:JNo harm has been done. Re-enter.
CJCJZ and depress B.

11 Calculate SVI CQ:] CJ SVI
12 Calculate SV2 G,LSJ c=J SV2
I, "'\ (""'",1,.,,,1,,,i-oc:u. ~c:J SV3
11 A (""'",1,.,,,1,,,i-oC:ULl 88 C:UA

CJCJ
C=:J c:J
c=Jc=:J
C=:J CJ
C=:J c:J
C=:J c:J
C=:J CJ
C=:J c:J
c=Jc=:J
C=:J CJ
C=:J C=:J
c:J C=:J
c:J C=:J
c:J C=:J
C=:J C=:J
c=Jc=:J
C=:J C=:J
C=:J c:J



971)ro~ramIlis'in~ I
-- . , 957881 .:LBLH 21 11 RCLl 36 81 qtr 4@f!2 CLRG 16-53 858 x -35BBJ ST04 35 fj4 859 RTH 24884 RJ· -31 868 *LBLE 21 15885 ST03 35 83 store initial 861 RCLl 36 81

BeG RJ. -31 quarters 862 RCL2 36 82eel ST02 35 82 863 STOI 35 81888 RJ· -31 864 RCL3 36 83889 STa1 35 81 865 ST02 35 82
81B 4 84 # of data pts 866 -+ -55 moving average811 ST05 35 85 867 RCL4 36 84 for last qtrBt? p..···S 51 868 ST03 35 83 entered..~
B13 ~:LBLB 21 12 869 -+ -55
B14 I;SBE 23 15 ~st 878 EHTt -21815 SH8 35-55 8S quarter accum 871 Rt 16-31816 RCL5 36 85 872 ST04 35 84817 R.,·S 51 87J -+ -55
B18 I;SBE "l~ 15 874 .,. -55.:,.j

B19 ST-+9 JS-55 89 ~nd quarter 875 -+ -55
iJ2B peLS 36 85 accum 876 RCL2 36 82821 R/S 51

lrd
877 X:Y -41f Ilp? I;SBE 23 15 878 . -24~~

823 ST-+6 J5-SS 86 quarter accuml 879 1 81824 RCLs 36 85 ! 888 ST-+S JS-SS 95825 R.,··S 51 881 RJ. -31B'':V I;SBE 23 15 982 RTH 24~t> ~th8?7 ST+? 35-55 e? quarter accum 883 RiS 51~,

828 RCLS 36 8S8?Q RTN 24~-'838 8 88
1131 - -24 warning
832 tLBLC 21 13
833 RCL6 36 86
834 RCF 36 87 090

835 RCL8 36 88 calculate grand
836 RCL9 36 89 average
B3? + -55
838 + -55
839 + -55
84B 4 84
841 x:y -41
842 -24
843 STa1 35 81
844 RCL6 3686 100

845 RCLl 36 81 qtr 1
846 x -35
84? R/S 51
848 RCL? 36 87
849 RCLl 36 81

SET STATUS858 -35 qtr 2 ~x
851 R/S 51 ! FLAGS TRIG DISP852 RCLS 36 88 ONOg m853 RCLl 36 81 o 0 DEG 0 FIX

-35 qtr 3
110 1 0 ~ GRAD 0 sel 0854 x

RAD 0 ENG 02 0 g855 R,···S 51
3 0

n....L..
856 'RCL9 36 89

REGISTERS
0 11"1.. 22u•..• 3 3.L U 4 41..11 5 ff OI: 6 1 7

2
8

3
9 4ace ace ace acequarter quartel quarte quarte qts

80 81 82 83 84 85 86 87 88 89

A IB Ie 0 E II



Program Deseription I

Program Description, Equations, Variables
Mathematical model: Ed

(That is elastici
a change in price.)

Quantity sold after price cha
~---------

Quantity sold before price cha
New price
Old price

f:,p

(p

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

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

A

: ,
J;NELASTIC.

-~! ---'--i--;--T1
I 'i' I . ! I

._. __ . !.- ~ ~: ..•.._-+- _--l

£.,c ~o

t (:J ~ D(J1------_

Q -- , Q-:
ELA S T IG-I-!P y. -0 F ;. D£MkN-I7 ~.. -

S H OW-S- . H 0 W-'T-0T-A-f:o -RE V-ENUE-·'·M0VE .-

G
o Q,- B

.. I
ELKSTTCI'I'Y -:---

Q,- 0 Q,~
PERFECT --r- fNFP~IfTE-:---jI'

I ' '.__ I ! __--l--J

Sample Problem(5) _..E..ale §.._yQ.i:ume 0.L....Q..eI_t.ain.--J;U:nduc_t- ..v.a.r.i.e.d..-W.i-th._th.e---di..ffer e nt

__.12£i.s:~_<:::_hanges...2....~~..-1ill.;LLa~Lf.Q.llQ'll.s.: ..._._. __.. n_ •••• _. __ • ._ • • __ • •

__ . ._ .•. __ .• . .._._._ ••_•••. _ .•• __ .•.... __ ... n.. .0

10
.~_. __._J 9. __

._._ 3_0_

... 6._. __. _

4

2

6 [E+] 0 [A]

4 [E+]10 [B]

2 [E+]20 [B]
...."_._ .._-_._-----'._,_._-----_ ..... _. --° [E+]30 [B]

0.00

5.00
1. 00

0.20

Reference (5) _l?a u1~. _~amue1 son I "EcQIl9..mks-'.' Mc Grawhll1~ .1.975; 9th ed j t j on

Th):.s.p.rogram is a modification of .. the User.'s. Lihr.arY- ...E.rog.ram #.D516.8.A-

s1,1bI1!i_t.te.Qby _~§.!lok H. Doshi



1st
ptQ

subsequent
ptQ-+Ed

STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Enter program CJCJ
2 Kev in 1st price of series S CJw=J S

KA" in l",t- "."",nt-it-" rd' "'A,..iA'" "nit-", CJ~ ••~i •.~

3 Key in subsequent price c=J[E:LJ
Kpv in !':l1h!': ('Jllrlnrirv CJ c;=J l<'r'l

continue step 3 for all price quantity [ ]CJ
n",i,..", CJc=J

CJCJ
For a new case go to step 2. CJCJ

c=JCJ
CJCJ
C=:J CJ
CJCJ
c:=J CJ
CJCJ
CJCJ
c=JCJ
CJCJ
CJCJ

- CJCJ
CJCJ
CJCJ
CJCJ
c:=J CJ
CJCJ
CJCJ
CJCJ
CJCJ
CJCJ
CJc=J
CJCJ
CJCJ
CJCJ
CJCJ
CJCJ
CJCJ
c=J c=J
CJCJ
c=JCJ



971)r()~ram I~is.in~I
8e1 tLBLR 21 11
882 ST04 35 84
883 X .•V -41 store initialI pi

884 5T02 35 82 P+Q 060
885 Xt'}"' -41
986 PTN 24
88? tLBLB 21 12
B38 RCL2 36 82
889 5TD1 ~r 81,j~f

iB1B RCL4 36 84 replace data
811 STD3 35·83 i+2 daa
812 R1- 16-31
313 STD2 7C:: 82•..'•..'
814 R-t- 16-31 070
815 ST04 ~r 84J~I
016 4 84
81? STOl 35 46 set for reg818 tLBLl 21 81 recall calculate
819 &SB2 23 iF Ed826 DSZI 16 ':Ji:: 46•.....
821 bru1 -:-., 81'-'-
IF'? -24
823 CHE; '-,.-,-~.:.
824 RTN 24 080
825 *L8U 21 62
826 RCLi 36 45
8"'" ENTt -21••• 1

828 DSZI 16 25 46 subroutine 4 for829 RCLi 36 45 x2-xl838 - -45
831 X:'rl -41 Y2+Yl
8J2 LSTX 16-63
8JJ + -55
834 . -24 090
835 RTN 24
836 R ...C- 51.~ \0.'

I

,

040

100

050 I SET STATUS

FLAGS TRIG DISP

0 °ttog DEG 0 FIX rA
110 1 0 !A GRAD 0 sel 0

2 0 g RAD 0 ENG 0
3 0

n .....2..-

REGISTERS
0 1 2 3 4 5 6 7 8 9

Pi Pi+i Qi Qi+i
80 81 82 83 84 85 86 87 88 89

A B Ie 0 E II
n ••",n



Program Deseription I

Hewlett Packard

1000 N.E. Circle Boulevard

Program Description, Equations, Variables n!1any_p.rQQl1ction process costs vary with

___ 9.-':!.'!:P_utin close rel.a,!:i9n-.:!:o_t_he learnin....9 cu:r:...'!:~~__ _

the co s t 0 f the f i :t"J,Lt II nit._1u...o..d_u.c.e_d_
ththe cost of the n u~~o~uced

j,.§--..J:he nllrnber of units _produced _

is a __S_PE:!.9ialconstant. arrived_J;2.Y_ through ernj;2iri..c..a..l

------.--- --'~---e-----B+ 1
C = 1 .

___ n j -1 J
B+l

where B= log r/log 2

Operating Limits and Warnings ....'!'E!= _ t~~? r y. aPpI i e~ __-t:..o_.~~~g~e _pro duc t, 0 r c 10 s E!1 'L_.
related s~ries of si~il_a_r_products.

c0 .~_~_i~u?.? s a l..!E_?ug~t: he _d_at ~ d i s c r e t e the g_:r:_~~!..~~ __t..!:~ ~_~s s _.__

the error

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Sample Problem(s) A computer manufactuE~E~~.9:.!_ns _.~_~.eJ:.~.5?.!..._!:..un_~~.component.

__._..::.::s t a c co unt i ~~_ i n_f0 r ms__~~~__t ~~_!:_._t:11._e: E:~E.S!_ ..uni..!:.._.5?.J;.!.._()i.. t h_~...li_!l~ ..__

What cost can the manufacturer expect for the 10,000th unit

off the line. What is the average cost of the 10,000 units.

Solution(s) 2..7....5 ._U~.l
643 [eJ
1..Q.9__J!2J

[B

0.00

0.00

0.00

.94
___ ._. .__ ...J~L . __._.. ..__.....__ .__9.!..Q.Q____ _ ... _ .. _...__ . _

____ . ~.Q.LQQ_.9__ Ll?_L __ ... _.. ._ _ . .Q.~...~. ._. .__. _

________ .... __J.':.l. . 424.05 10LQ,QQth unit cost

__ .__ ._.__ ._[ El. ..__ ._______ . ..~20 . 34 av~..r..~_q~~(J r 10, 000 un its

Publications of the Boston Consulting Group on ExperienceReference(s)__ . .... _ __ _ _

Curve Theory .

. ':I'h.es e gr og r ams are g _mQ.di_ficat ion Q L_the......Jls..e.r..'..s.L.ih.r.ar.y. _

Programs_#' s 02319A & 00985b submittedb..y_..lLa.r.r~-uG-.H.eaId and George

E. Comstock.



Learning Curve Pricing
Cl

STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Enter program CJCJ
2 Input three of the followinq: CJCJ

• 1""1"'I<=:t-I"'Ir r; •• "' .•.. 'n.,; .•.. [ AlCJ
'learnina exponent c;=J r=J
·cost of the n-th unit G:JCJ
· , •.•• I"'Ir llnit-<=: c;:JL ]1\1

3 Compute the remaininq variable CJCJ
',...,",,,,i- ,",r r;~~-I- ••~;-I- C, ($) ~CJ C 1 ($)

'learning exponent r CiJCJ r
·cost of n-th unit (' ( S ) ~c:J C (S)n Cn:JCJ n
·""ml--,= •. ~r -; - n N

4 p 1""1"'I<=:t-I"'In N llnit-<=: ;:; L~CJ C ( $ )

Notes: CJCJ
'" u" •.;"l--,1=", m"" l--,=o,,~ -" ;" """ -" c:J c:J
1.- ml. , -'= ., • -" -" CJCJ. ~ ~ CJ[-~

L. numoer or Unl1:S CJCJ
c:JCJ
CJCJ
CJCJ
CJc:J
c=JCJ
CJCJ
c=Jc:J
c=JCJ
CJc:J
c=JCJ
CJCJ
CJc:J
c=Jr=J
CJCJ
c=Jc=J
c:J c=J
CJc=J
CJCJ
CJCJ
r=J c=J
c=Jc=J
CJCJ



97 I)ro~ramI~is'in~I
881 tLBLH 21 f< 857 8 88~J

882 STal 35 81 B58 . -62893 8 88 859 5 85884 :#)-'~' 16-32 868 + -55885 (;SBe 23 16 15 861 IHT 16 34886 (;SBI 23 81 862 RTH 24887 RCL4 36 84 fJ63 tLBU 21 81888 x:y -41 864 RCL2 36 82889 yx 31 C 865 LOG 16 32818 RCD 36 83 n 866 2 82 K=log r/log 2--
811 ~.r.•• \ •• -41 Nk 867 LO(; 16 32.;~,
812 -24 868 · -24
813 PTH 24 869 RTH 24814 tLBLB 21 12 878 .LBLe 21 16 15815 5T02 35 82 871 8 88816 8 88 872 R.··'S 51 -8f"1 :#~'ry 16-32 873 tLBLE 21 15- C = C1 {,k+1.ki-.f. f

n J -~-818 G5Be 23 16 15 874 ST05 35 85 j-1 k+1819 PCL4 36 84 I 875 (;SBI 23 81828 LOG 16 32 876 1 818?f 2 82 r=log 8"" + -55_.f. -1 ' ,822 LO(; 16 32 {log (Cn/C1)}" 878 STa7 35 87823 . -24 879 p: 31824 ReD 36 83 log n/log 2 888 STa9 35 89825 RCLt 36 81 881 RJ, -31326 -24 882 STa8 35 88827 LOG 16 32 883 RCL7 36 87"828 X:Y -41 884 yx 31829 - -24 885 CHS -22838 18x 16 33 886 RCL9 36 89831 PTN 24 887 + -55832 tLBL~ 21 13 888 RCL7 36 87833 5Ta3 35 83 389 · -24334 8 88 898 RCLt 36 81835 Xtf? 16-32 891 .li -35836 (;SBe 23 16 15 892 RCL5 36 85837 (;5B1 23 81 fJ93 RCL8 36 88838 RCL4 36 84 894 - -45839 X:Y -41 895 · -24848 yx 31 k 896 TUS 51841 RCLt 36 81 C =c Nn 1842 )( -35
843 RTN 24
844 tLBLD 21 14 100

845 STD4 35 84
846 8 88
847 X1Y? 16-32
848 (;5Be 23 16 15
849 (;SBl 23 81
858 RCL3 36 83
851 ReLt 36 81
852 -24 -1
853 LOG 16 32 log {log Cn/C.} 110854 X:Y -41 k855 . -24
856 HJx 16 33

REGISTERS
1 2 3 C 4 N 5 6 7l+k 8 . 9 .l+k0 Cl r ~ Jn

50 51 52 53 54 55 56 57 58 59

A Is Ie D IE II



Program Deseription I

HEWLETT-PACKARD CQt·1PANY
Corvallis Division
1000 N.E. Circle Boulevard
Corvallis, OR 97330

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

Given four of the following variables: fixed costs (F), sales price per unit (P),
variable costs per unit (V), number of units sold (U), and gross profit (GP),
this program evaluates the remaining variable. To calculate the break-even
values, simply let the gross profit equal zero.

The degree of operating leverage (OL) at a point is defined as the ratio of the
percentage change in net operating income to the percentage change in units
sold. The greatest degree of operating leverage is found near the break-even
point, where a small change in sales may produce a very large increase in
profits. This happens because the profits are close to zero near the break-even
point. Likewise, firms with a small degree of operating leverage are operating
farther from the break-even point, and they are relatively insensitive to changes
in sales volume.
The necessary inputs to calculate the degree of operating leverage are fixed
costs (F), sales price per unit (P), variable costs per unit (V), and number of
units (U).

For subsequent calculations, it is necessary only to input new data.

This program has been verified only with respect to the numerical example given in Program Description /I. 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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Example 1:

The Cooper Company sells finance textbooks at $13 apiece. Given costs and
revenues below, how many textbooks must be sold to break even?

Fixed Costs
Typesetting
Graphics production
Printing and binding

Total fixed costs

Variable costs per copy
Distribution
Commissions
Royalties

Total variable costs per copy

Keystrokes:

12000 D 13 m 6.75 II
o II1iI----------~

$ 4,000
5,000
3,000

$12,000

$1.00
3.75
2.00

$6.75

Example 2:

Having just completed the above problem, what is the Copper Company's
degree of operating leverage at 2000 units? At 5000 units?

Keystrokes:

2000 iii a B -------
Outputs:

25.00 (this is close to
the break-even
point)

1.62 (the company is far-
ther from the break-
even point and less
sensitive to changes
in sales volume)



--'OL
4>F

INPUT KEYS OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

CJCJ
INPUT OUTPUT CJCJ

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS c=Jc=J
1 Load side 1 [:==J [:==J
2 Key in four of the following in [=:J CJ

any order: [=:J I ]
• Fixed costs F B F [=:J [==:J
• Sales price per unit P III P [=:J [=:J
• Variable costs per unit V II V [=:J [=:J
• Number of units U m U c=J c::=J
• Gross profit GP II GP [=:J CJ

3 Calculate the remaining C~ [=:J
variabie. B F [=:J [=:J

III P c=J c::=J
II V [=:J [=:J
m u [=:J [=:J
II GP [=:J [=:J

4 To calculate the degree of c=J c::=J
operating leverage DB OL [=:J [=:J

[=:J [=:J
CJ c::=J
c=J c::=J[=:J [=:J
[:==J [:==J[=:J c::=J
c=J c::=J[=:J [=:J

, CJ [=:J
c=Jc=J
[:==J c::=J
CJc=J[=:J [=:J
c=J [=:J[=:J [=:J
[=:J [=:J
CJCJ
[:==J [:==J
CJ [=:J
CJCJ



97 IJro~ram l.Jis'in~ I
8/31 *LBLH 21 11 8S;·· ReLB 36 12
882 STOP -,~ i 1 F RA 858 RCLe 36 13 Calculate GP & star:>.j .••J ~. in RE"Be3 ~7'} 16 2J 83 Digit entered? B59 - -45: ••.r:

8B4 HH 24 86B RCLD 36 14
885 ReLE 36 12 B61 x -35
BBt f,'CLC J6 t- Calculate F and B62 RCL~ 36 11.J
elF' - -45 store in RA• 863 - -45
38S PCLD '36 14 864 STar 35 15
ae9 .~. -35 865 RTN 24 I
/J1e Rf'l ~ 36 15 866 fLBLa. 21 16 11.w-L.a..

el1 -45 8~-' ReLB 36 12- tit

e12 STOA 35 11 868 ReLe 36 13 Calculate OL
813 PTN 24 869 - -45
814 ~:LBLf 21 12 878 RCLD 36 14
815 5TOB 35 12 P RB 871 ."!." -35
816 F'cr) 1~ 23 83 iF? STDI -r 46...:: .•t· 1- J~;
817 /!:TN 24 Digit entered? 973 RCLI 36 46•• r

B1B PCLH 36 it 874 RCLA 36 11
e19 ~'CLE 36 15 875 - -45
oze + -55 Calculate P & store 876 - -24
821 RCLD 36 14 in RB" 3-;07 RTH 24I r

8?:~ -24--823 ReLe 36 13
024 + -55 080
825 STaB 7r 12...'.•..'
826 PiH 24
0'''-' tLBLC 21 13~i

828 STDC 35 13 V RC829 F"ZQ 16 23 83 Digit entered?838 PHI 24
831 ReLE 36 12 Calculate V & store832 peLf! -, ~ 11jo in Re-833 ReLE 36 15
834 .•. -55 090
835 nr·l r, 36 14IH.·L..~:

836 -24
037 - -45
038 STaC 35 13
iPCi PHI 24VJ

948 tLBLD 21 14
841 SroD 35 14 U RD842 p'l] 1£ .~.,83 Digit entered? SET STATUS"'. •.....

FLAGS&43 PTN 24 0844 RCUI 36 11 100 FLAGS TRIG DISP
845 ReLE 36 15 1 ON OFF

0 0 ~ DEG ~ FIX fa846 + -55 Calculate U & store 2 1 0 181 GRAD 0 SCI 0847 RCLB 36 ..-: in RD" 2 0 ~ RAD 0 ~N~ 0l"
848 RCLe 36 13 3 Diqit? 3 0 IXI
949 - -45

LABELS858 -24 A F B P e V 0 U E GP851 SroD 35 14
052 PTN 24 GP RE a b c d e

853 *LBLr 21 15 0 1 2 3 4954 STor 35 15 Digit entered?
855 nQ 16 23 83 5 6 7 8 9

I856 RTN 24 REGISTERS
0 1 2 3 4 5 6 7 8 9

80 81 82 83 84 85 86 87 88 89

A F IB P Ie V 0 U E GP II P(U-V)



Program Deseription I
INCOME STATEMENT (P & L) ANALYSIS

Program Title -- ----------- --------- -------"--_._-_. __ •..._-_.---- ------~------~

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

Contributor's Name Hewlett Packard
---_. - ---- -

Address 1000 N.E. Circle Boulevard---_._--- ------------- --.. ---_._-~- _ ..,.- --

City Corvallis .._..... State Oregon Zip Code 97330
... .'_,~~ __ w _________ ··, •• · _". _ .••• __ -,,------_._---

Program Description, Equations, Variables .-U.-S..in_g.:the s .:tanrl.a..r..ci-p.r.o_du.c.i:.in.c.o.IILe.-.£0 r rn 1J la
Net Income = _(.1.=.Tax). (Net s a.l.e_p..ri..c..e.~ Mfg.. -=-___Op Ex )

__l!l.th9ugh f r ~_E!.lL-Q.a.Q.a.P 1e 9f ..._c_a~.c.u 1a tin g in .QQl.lar.s._.o.r __.p.er.c.en.±..s,
the qYIJ.ami s;:.---Si m..1Ua.t.Qx ... QP e.r_a.t..e.s__.onl.¥ _wi t h n.e..t_inco.m.e. __r_et.ur.n_(..%...~d-

___ :p"E;;.:r:-.Gen~l2.erating ex.~n.s_e .. __B...Q.:t.h.....-P_e r c en t.a g.~_f_i g.ur_as-ar_e......ha.s..e..d...-o..n-

net sales 12rice . -------. - ._._---

- -- ---- .- -------- ---- n_e_t._..;;ale ..= Li s.t._--'_L-:rli s c 0 un t .c~l.!..L__........_ -

----~_._- -,.._~----- operat;i.ng_ expe.n_s e . <'~L ... =_ ..ope r a ti n.g...ex.p.ens.a._f ..n.at.-

_._.-,,- ...--------,._----- ---_ .._- 5.alJ;!. price -'-- _.- -------_ .... -- -
_-.T.!:l~ pr_Qgram ...£.an also be used .t.o simulate .9.-~ 0 mRa.n.y wide income. - --

statement by replacing list with a:J;:Oss sales , and manufacturina

.~..§.L_wj._t h cost of gQods solCL __._ -

.'--,"---- --"-'-- ------"_ .. ."." ..-'.--.-.--- ----------".,. "_. _.,.~-,--_._--_.__._---

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

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

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

._------- .- ----~---_ .._ ..•._-- __ ww. __ ._ •••. _._ - "--._---~_.---- ------ --
•• _, ____ ,~~_w~ __ '" ______ ·~ ______ ~_··¥_.. ~>

-"'" .'... ,----'" •...._-~~_....._,--~'---- ______ .__________ ._'_0._'____ "______ -_.-"--_ ..._--------- --

* discount is a perc:entage of IistOperating Limits and Warnings -- ._- .- --

-- - ------ w·_·_
The program assumes a tax rate of 48% Since the rate varies from

_~. __ o __ .. ________ ·______ -'--"'---'--- ----.-. ------ ,..0·_· ••_-----_._-_._-----

company to company , the .52 ( 1- .48 ) in the program must be replaced
_______ o __ •• ~ __ "

,.....•....
____ M__

_ .... _" ..,_ ..,-,-------_._ ... , ....._._., O_______ ._'M ____ ___________ .•._._._._'0 _____

by one minus your applicable tax rate ( steps : 44- 5 , 64-5 , 112-3 ,-----_.- _. ------ . ------_.- -- ---- ._-_._---------------
190-1 )_._- . . - ---- - ------- - .- -- - -- - ._----- -------- ---

--- -- -- -- --

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



-- -~-----,---~---- ----_._--~~- __ ~ __..,-------c-'--: _1 1

I I II.--t------.-.----- .•.- _0-_ ._l. ~__ I _~~ __
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SampleProblem(s)_ What is the net ret'!_~~_~.~~..item that is sold for 11.98,
__ d_iscounted through the distribut~on._at_ Cl_~ __average:._~~__~~~_!....._andhas a

d) how high could the overhead (operating expense) go before th
product begins to lose money.

e) how sensitive is the profit to the selling price (for each
dollar below $12.00)

10.49, 35% discount, $3.00 manufacturing cost and 32% operat
ing expense.



-~-w----~ ,I I I I ISketch(es) I I I! I I I I I I !,',- ~ ~~-----;-! ,-n-- J ; -':i-- r--~- ~--- r- ! ----~
L - ~ - -- ~·------tl ' -.!--~~!----I ; i' ~--~ ~ !--~-i----~-;
, I i In-~.~ ~~--T-~~~~--~~r~i_~~~~

I , I ,-, -II -,- i
l

I -+--! 'r
r ! " ' ,-'---i- I ~! I :

i- --r·--j-~--;--l-' I i---i-----L- I t-- Ji
-----I- 1 -+-'7' tj,,'-_-T--+, _---.,.1 .. -1,.

_L_.J. L-L-L-L. __.L_ J L L __ 1__..1].: . ._ __

~t)_~_ 11.98 [A 1 3-5 [B] 2.5 [-CJ--32_LD-l __I_E-J -L8 __• _6~7 .. ""_

~, 3. 25 Lc-LlE-L .. 13 6_L________ _ . ._. .. .. _

C) F [E] 10000 [X] ..••• 10634.83

4.L_....Q....J1U-JJ2L~ 58 • 2_6~__

e) 32 [0 ~ __L~_L~.!---.U ....f.$ t] _1. 00 [f] LaI ... 35 dis co un..t________ _ .
-.-3.....2..5......m.alLu.fa Ciu.r.illil __c..p~_s~t~__

32 p_e.r.a..tin~.expens_~,j;J _

12.00 li....s~ price

13....69t~et_q:uL-U!J;_ $_J...2 1istL_

11.00 list

10.00 list

9 . 36~~r e t urn

9.00 list

6.47·~return

.!L_:u0~2_1~J.~_5_._L.!H 3 [C~_3 2 IDJ _IE]* * [F] [B] -,-,lQ~.4..SL-li....s..L__l.$..L__

_-=-~..QJ_~Ls co un t_ ($ .L__ . _

6.82 net sale ($) . _

- 3.00 manuf actur ing ($)

3.82 gross (contribution)marg in ($ Y----·-·--·-·------

-2.19 applied operating
..e-xpense (overhead) ($)

1.64 n-et profit beforeta~'{$

- .79 tax ($)
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Solution(s) G..on '.t _

_~~!.t is. always ne_ce_s_sary to complete a solution----b-ef.o-re using-a .-s-hif-~

( [f] J _option _



Price Sen
~1 List t Decr

~ List ($)

Income
Statement

Net
Sale

( $ )
Mfg.

Op Exp
( $ )

STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Load proqram c=Jc=J
2 Kev in V",111"'C: Fn .•.Fn" .•.nF +'ho -F~11~ •.• ~ CJc=J

5 variables CJc=J
·list $ c=J LA::]
·discount ~ [:=J L;::J
.manufacturing cost $ [:=JI cJ
·operating CJ c;:=Jexpense %

·net orofit after tax [:=J C;J~

•• c: n 1 U ° oF,... ~ + 'h° -F ~ -F + 'h .•~~ ~ ~1.-.1 _ [:=J I A-EJ
4 Change any variable by keyinq in a new c=Jc=J

value [:=J [A:-=-EJ
<:; D~o",,,,~~ .• ~-F .•..1.-.~ JI _ . .. C~ [:=J

-.L '':1 [:=J C::Jto see t-h",",FFA,..t-nF ",t-An A

c. n~~~~ ~ .k ~ " ~ '- c=J c=J
· '.L '':1 ~ ~"':r" LLJc=Jnet sales ( $ ) $
·operating expense ( $ ) $ LLJ Cd::]
·net orofit- ($) <: I----;-JL~

7 To .PW t-hp 1; c:t-n~;,-.o "'Anc,;+; U; +" c=Jc=J
of the net orofit* [:=J [:=J
'" , h",rr;nn;nrr n~i,-.o " [:=J CD
b) decrement

~ c::LJ ~$

preview of constants C::J c=J
r'/;",,.. [:=J CJ

Manufacturing cost [==:J c=J $
operating expense [:=J [:=J %

Beqinninq nrice [:=JCJ $

~~~ •• 1""';~~ ~~ .•.. n~,...-F';"" [:=J [:=J %

Beqinninq orice minus decrement [:=J [:=J $
.•.",c:"lt-;nrrn",t-n.•.nF;t- c=JCJ

R",n;nn;nn n.•.;,-.o""inn", (') +;""0"" ..:I~,-.~' [==:J [:=J
,~ . ~ ~. c=J c=J

'::1 I: [:=J [:=JThis oroceedure continues until a oric
~ ~ ~ ~ ~ ,.. 1-.~ ..:l 1-. ~ 1 ~ •.• •.•'h~,..1-. .•..1-.~ n ~ _ ~ .; .•.. c=J [==:J
would be zero. CJ [:=J

R To n"'Au;AW t-hp ;n,..nmA flt-rlt-omon+* GJ c:::J
List price c=JCJ $

-Discount [:=J c=J $
Net Sale [:=J [:=J $

[:=J c=J



STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

-Manufacturina [=:J [=:J $
I::.".,....cc ( ·;h,,+;,.... •.•' Tn".".n; •.• c=J [=:J S

-Operating Expenses c=JCJ $

prnf'it- hofnro c=Jc=J $

_m - CJC] c

Net profit after taxes CJCJ $
CJCJ

*If any variable has been changed CJCJ
(nr ,,11 ""r; "hl 0'" h""o ..;,,"'+ hOOTl CJCJ

..:J\ '.L .L' c=:JCJ~ ~ '-' CJCJa solution (steps 3 or 5) before using
rlnv nf the shift ontions fla) throuah C::~CJ
.;: (~, CJCJ

CJc=J
CJCJ
CJ [=:J
ilCJ
CJCJ
CJCJ
CJCJ
CJCJ
CJCJ
CJCJ
CJCJ
[=:JCJ
CJCJ
[=:JCJ
[=:JCJ
[=:JCJ
c=Jc=J
[~CJ
[=:JCJ
CJCJ
CJ [=:J
CJCJ
[=:J CJ
c=Jc=J
CJCJ
CJ [=:J
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97 l'ro~ram Ilis'in~ I
8el tLBLH 21 11 857 tLBLD 21 14
882 STOA 35 11 store list price 858 STOD 35 14 store % op Exp
883 F-i) 16 23 83 for use of flag 859 F3? 16 23 83j. std884 RTN 24 see pac 105- 868 PTN 24
BaS RCLC 36 13 02 861 GSB3 23 83
886 GSB2 23 82 862 PCLE 36 15
887 . -24 863 . -62
8Be ST09 35 89 864 5 8S Ib13-Net Profit
8e9 1 81 MFG 865 " 82 .52

LBL2/1b14 t:.

818 GSB4 2J 84 866 . -24
811 -24 867 - -45
812 STOH 35 11 868 STOD 35 14
813 PHl 24 869 PTN 24
814 *LBLB 21 12 8713 tLBLo. 21 16 11
815 STOB 35 12 disc 871 STa6 35 86
816 F3? 16 23 83 store % iF" P.J. -311'-

817 PTN 24 873 STOR 35 11
818 RCLC 36 13 874 SPC 16-11
819 GSB2 23 82 875 SPC 16-11
8213 -24 100 876 RCLB 36 12 print % disc mfg
821 ST09 35 89 list-(MFg/Lb12)x 877 PRTX -14 l% Op Exp
022 CliS -22 list 878 PCLe 36 13
823 RCLA 36 11 879 PPTX -14
824 + -55 888 PCLD 36 14
825 PCLA 36 11 881 PRTX -14
826 -24 882 SPC 16-11
8'-'7 EEX -23 883 tLBL5 21 85.1

828 2 82 884 CF3 16 22 83
829 x -35 B85 GSBE 23 15 calculate net profit
038 STOB 35 12 886 8 88 end on net profit
831 PTN 24 88? X\"i) 16-34 less than zero'." T.

832 tLBLC 21 13 888 R/S 51
833 STOC 35 13 889 RCUI 36 11 print list

store mfg834 F3? 16 23 83 898 PHX -14
835 PTN 24 891 RCLE 36 15 print net profit
836 GSBI 23 81 892 PRTX -14
837 GSB2 23 82 Lbllxlb12 893 SPC 16-11
838 x -35 894 RCLA 36 11
839 STelC 35 13 895 PCL6 36 86 decrement list
848 PTN 24 ~I 896 - -45
841 tLBL2 21 82 ~ 897 STOA 35 11
842 RCLE 36 15 ~ 898 Gr05 22 8S
843 -62 0 899 1 81, + superfluous junk
844 5 85 .--. 1138 4 84
845 2 82 ~ 181 CliS 2'~+J - t:.

846 -24 I 182 STOr .3546. rl
847 RCLD 36 14 .•...•.• 183 nOi 22 45p\O

848 + -55 lI.l 0 184 tLBLE 21 15''''; 0
849 CliS -22 4-l rl 185 STOE 35 150 store net profit858 EEX -23 l-l 186 FJi) 16 23 83Q., I
851 2 82 +J 187 PTN 24 l
852 + -55 Q)z
853 EEX -23 ~~ 110

854 2 82 I

I
0

855 -24 0
rl

856 PTN 24 REGISTERS
0 1 2 3 4 5 6 Decr Net Inn 80 E ~~tef}""XP ($)

80 81 82 83 84 85 86 87 88 89

A IB C D E IIList % Disc Mfg ($) % 00 Exo % Net Prft



97Pro~ram lJs'in~ II
STEP

tLElL" 21 16 12, . 163188 ';SB3 23 83 164 RCLtI 36 11H39 RCLD 36 14 165 PRTX -14118 - -45 166 RCL9 36 89111 -62 .52(lb13-% oper Exp: 167 - -45.
112 5 85 168 LSTX 16-63113 2 82 169 X:Y -41114 x -35 178 CHS -22115 STOE 35 15 171 PRTX -14 fList -discount net116 PTN 24 172 X:Y -41- sale117 tLBL3 21 83 173 PRTX -14118 PCLC 36 13 174 SPC 16-11119 ';SBl 23 £11 175 RCLC 36 13128 -24 Il-(Mfg/(list(l-% 176 CHS -22121 CHS -22 disc)/lOO»)]xlOO 177 PRTX -14 ~Mfg contribution122 1 81 178 + -55 margin123 + -55 179 PRTX -14124 EEX -23 188 SPC 16-11125 2 82 181 ';SBrJ 23 16 14126 x -35 182 CHS -221?7 PTN 24 183 PHX -14'-, Rcl list128 tLBLl 21 81 184 x:y -41 Op Exp profit129 RCLtI 36 11 185 R~ -31 before tax138 tLBL4 21 84 186 + -55131 RCLB 36 12 1 %Disc 187 PRTX -14132 EEX "'~ 100 SPC 16-11-£J 188133 2 82 189 . -62134 -24 198 5 85135 CHS -22 191 2 82136 1 81 192 X:Y -41 tax profit after137 + -55 193 x -35 tax138 x -35 194 LSTX 16-63139 ST09 35 89 195 - -45148 PTN 24 196 PRTX -14141 tLBlll 21 16 14 197 LSTX 16-63142 ';SBe "'~ 16 15 198 + -55~.j

143 PCL9 36 89 199 PRTX -14144 RCLD 36 14 288 R/S 51145 x -35
146 EEX -23 Net salex%Op Exp
147 2 82 100
148 -24 210

149 ST08 35 88
158 PTN 24
151 tLBLe 21 16 15
152 RCL9 36 89
153 RCLE 36 15
154 EEX -23 Net Sale x%net prft
155 2 82 100
156 -24
157 x -35
158 ST07 35 87 220

159 RTN 24
168 tLBLr. 21 16 13 Net sale161 RCL9 36 89
162 PTN 24

FLAGS SET STATUSLABELS
A B used C used 0 used E used lbsed FLAGS TRIG OISPused
a b c d e 1 ON OFFused used used used used 0 0 Kl DEG 0 FIX 0
0 1 2 3 4 2 1 0 KJ GRAD 0 SCI 0used used used used

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

n __
used



Program Deseription I

HEWLETI -PACKARD Cor·1PANY
Corvallis Division
1000 N.E. Circle Boulevard
Corvallis, OR 97330

CF

iii iiil--_ ..._---I' 2 3 42 43 44

Note:
The above diagram is representative of diagrams which will be used in this pac.
The horizontal line represents the time period(s) involved, while the arrows
represent the cash flows.
The interest rate that equates the present value of all future cash flows with the
original investment is known as the internal rate of return (IRR, also called
discounted rate of return or yield). Given a non-zero initial investment and up to
44 positive cash flows, this program calculates the periodic IRR. If there are
negative as well as positive cash flows, the program accepts up to 22 cash
flows.

If more than 44 positive cash flows are entered, all cash flows over 44 will be
ignored. There will be no indication, however, that more than 44 cash flows
have been entered. Likewise, if more than 22 positive and negative cash flows
are entered, erroneous results will occur.

Zero should be entered for periods with no cash flow.

When more than 22 cash flows are involved (all of which must be positive), the
user is asked to enter the largest cash flow in step 3 because of the storage
techniques being used. This value is then used to scale all other cash flows, and
depending on these values, accuracy may be reduced. Consequently, the
resulting periodic rate of return should be considered accurate to within ±.Ol %
(.0001 decimal). This largest cash flow must be entered agairi in sequence in
step 4. If a cash flow larger than the value entered for CF MAX is keyed in at
step 4, erroneous results may occur.

The answer produced is theperiodic rate of return. If the cash flow periods are

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.



Program Deseripflon I

other than annual (montWy, quarterly) the answer should be multiplied by the
number of periods per year to determine the annual internal rate of return.

In many instances another program may be more suitable for calculating IRR. If
all cash flows are equal and equally spaced, or if all cash flows except the last
are equal and equally spaced, DIRECT REDUCTION LOANS (BD-04) is a
better choice. If the cash flows occur in groups of uneven amounts, IRR-
GROUPS (BD-02) may be more suitable.

This program was designed for optimum operation when the interest rate being
solved for is between 0 and 100%. The program will often solve for interest
rates outside this range, but occasionally may halt prematurely with ERROR in
the display. This is an error condition gener~ted by an intermediate calculation,
and indicates that the program cannot solve that particular problem.

The calculated answer may be verified by using DISCOUNTED CASH FLOW
ANALYSIS-NET PRESENT VALUE (BD-03), to calculate the net present
value. The NPV should be close to O.

Note:

When the sign of the cash flows is reversed more than once, more than one
interest rate is considered correct in the mathematical sense. While this
program may find one of the answers, it has no way of finding or indicating
other possibilities.

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Unless otherwise stated, all interest rates (i, APR, IRR, NOM, EFF, CR, YLD,
etc.) are expressed in decimal form in the equations which follow. Only
symbols not defined in the program descriptions are defined here.

n

INV = L CFj

j=l (I + IRR)j

n = number of cash flows
CFj = jth cash flow



Example 1:

Income property requiring a $250,000 equity investment and to be sold in ten
years is expected to generate the" after tax" cash flows shown below. What is
the expected yield or IRR?

i :--4---- ..J------ ..

L-~
I '__ L_ -.-L__ ~

Keystrokes:

30000 B 35000 m
16m 50m 175m 181m
143m 147m 151m 176m

184m 193m 157m 190m --
201 m 195 m 178 m 197 m
210 m 220 m 206 m 194 m
187 m 190 m 201 m 35000 m --
m ----------- ...•
12D

End of Year

1
2
3
4
5

Cash Flow
$46,423
40,710
36,638
34,097
32,485

Keystokes:

250000 B 46423 m 40710 m
36638 m 34097 m 32485 m
23199 m 21612 m 20037 m
18460 m 311406 m m

Example 2:
Property requiring a $30,000 inve
investment results in the monthly

End of Month
1
2
3
4
5
6
7
8
9

10
11
12

Cash Flow
$ 16

50
175
181
143
147
151
176
184
193
157
190

End of Year Cash Flow

6 $ 23,199
7 21,612 --- - -._--

8 20,037
9 18,460
10 311,406 (property ----_._.--_.~-

sold)
--_.-_ ..~~._-~-

Outputs: ---_. - --

------

---

~ 13.98 (annual IRR is 13.98%) -,--- _ .._---

---

.. - ---_._--

stment will be sold at the end of 2 years. If the ----~
net cash flows shown below, what is the IRR?

End of Month Cash Flow
13 $ 201
14 195
15 178
16 197 --- ~
17 210
18 220
19 206
20 194
21 187
22 190 _._----
23 201
24 35,000 (property

sold)

Outputs:

----

24.00 (all cash flows input)
U5 (monthly IRR)

13.79 (an annual IRR
of 13.79%)



INPUT KEYS OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

CJCJ
INPUT KEYS OUTPUT - CJCJ

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS [ lCl-
1 Load side 1 and side 2. [=:Jc=J

D INV
-

[ -'L_l2 Input initial investment. INV
-

CJI~3 If there are> 22 cash flows, key
f---- -

L~c=Jin the largest cash flow. CF MAX III CF MAX
f---- i-

CJ[ I4 Beginning with the first period,
f---- 1-

CJ c::Jkey in all cash flows in sequence,
I---

# ofCFs
1-

CJCJpressing IIafter each value. CF II
1-

CJc=J5 Calculate the periodic internal
-- I-

rate of return m IRR (%) C:=l CJ-
CJCJ
CJCJ
CJc=J
CJLJ
[=:J[=:J
[=:Jc=J
CJCJ
CJCJ
CJCJ
CJCJ
[=:JCJ
c=J c=J
[=:JCJ
CJc=J
[=:JCJ
[=:JCJ
[=:JCJ
[=:Jc=J
[~CJ
CJ [=:J
CJ [=:J
[=:JCJ
[=:J[=:J
[=:J[=:J
[=:Jc=J
[=:J[=:J
r~c=J



012
813
B14
B15
B16
817
818
819
82B
8?f

822
823
1324
825
B26
027
828
8?Q
BJ~
OJl
BJ2
OJJ
BJ4
835
0J6
1337
838
BJ9
84B
841
842
043
844
845
846
B47
848
049
BS8
851
1352
0S3
B54
855
B56

o Used
50Used

B81
Oe2
BeJ
BB4
8B5
8136
Bl1'1
B88
889
B1B
D; ;tJJ..i.

.,:LBLH
CLRG

16-51
16-53

16 22 Be
16 22 fi1

35 uti
36 15

-41
-24

LSTX 16-63
SFB 16 21 oe

2 f/2

RTN
*LELC
EZI

F8?
GSBc:
8T+i

RCLI
;":#'1";'
Hoe

ST-=:B
SFI

tLBLe
RJ

21 13
16 26 46

-41
36 46

21 It~ 13
li2

+
[LX
ED::

-.-tl,;,

36 46
16-32
22 8t

61
35 46

-55
-51

65
35-24 Be
16 21 61

21 Be
-31
81

-45
-41

36 Be
-24

16 '-'"' i11
16 34

RTN 24
fLBL,.. 21 16 11

FU
rNT

1 Used 2 Used
51 52Used Used

COMMENTS

Clear registers

INV -+RE
Cl ear flags
Input largest cash
flow if #CF s>22

INV/2CMAX-+RE
Flag 0 indicates
>22 cash flows

I
I

I

Dispaly # of cash !

flows (add if >22CF~

If FO, pack data
in registers

Drop stack and
clear x
2CMAX/105-+RO

Scale cash flow
If CFj,j>22, drop
fractional part
of CFj

REGISI~H::>
4 5Used Used

53 Used 54Used 55Used

857
B58
859
868
B61
862
863
864
865
866
867
868
869
878
871
872
073
874
875
876

RCLI
1

PTN
.LBLe

FO?
GTOB

INT
EEX

RTN
*LBL8

FRe
RTN

fLBLD
GSBll
RCLl

EEX878
879
88B
881
B82
883
884
885
B86
887
B88
889
898
891
892
893
894
895
896
i1Q7
tJ'_- f

898
899
188
181
182
183
184
185
186
187
188
189
118
111
112

B
1

STuD
tLBL4

CF8
ti

5TOB
.LBL5

RCLI
INT
Fl?

GSBd
RCLi
FP

GSBe
ST+B

RCLD
ST-=:8

DSZI
(;T05
Ff ':'.. :

GTOB
*L8L6

RCLB
ReLE

6Used
56Used

36 46
81
tit
ii1

35 46
24

21 16 15
16 2J 8~

22 8e
16 34

-23
85

-24
24

21 86
16 44

21 14
23 16 11

36 46
-23
82

35 46
Bl

21 84
16 22 oe

8ti
35 Bt3
21 85
36 46
16 34

16 2J 81
23 16 14

36 45
16 23 ul
23 16 15
35-55 86

-35
-5~

16 25 46
22 8S

16 23 B1
22 Be
21 86
36 8B
36 15

-45

57 Used
Used

COMMENTS

LBL fa sets up I for
count down and keepc
track of original
# of cash flows by
storing N.N.

Unpack double
stored cash flows

Set-up I
N N

Unpack CF.
J

f (i) in RO

8 Used
58

Used

9 Used
59

Used
III Used



46
STEP

'17 I'ro~ram l.Jis'in~ II
113 V~'': -41,..,.,.)
114 -24 170
115 RCLD 36 14 f
116 }:: -35 - (1 + i)
f f" RCLD 36 14 fl
.•. J.i

118 X;Y -41
119 + -55 ( 1 + i) next128 STUD ~r 14.j..J

121 LSTX 16-63
r'? ABS 16 ~.-- ':'1

123 EEX -23
124 CHS -22 f (i)/f'(i) 180
,"r r: £15lLtJ ~,

126 x.> 'i"? 16-341"'.., GT07 .-, .-, 87 +DONE!:;.r .:~
128 GSB" ~,.' 16 11
129 GT04 .-,.-, B41:.'::'
138 tLBLO 21 B8
131 Fe? 16 23 ee
132 GT06 'j'~ 861:.';'

!J3 SF8 f .- 21 88£0
134 GSBh 23 16 12 190
135 Gra5 22 85
136 'LBU:. 21 16 12 Loop back for137 2 82
138 2 82 lower 22 CF s
1J9 RCd 36 46
148 of -55 Reset r to lower
141 STOI 35 46 22 CFs142 CLX -51
143 of -55
144 RTN 24 200
145 ,..LBLd .:;; 16 14~..
146 .., 82 Add 22 if flag a.:
147 ..,

82.: clear148 FO? 16 ~..•' 88
149 [LX ri-,..IJ.

158 + -55
151 RTN 24
152 fLBL? 21 f.? Reset Rr for anothe153 RCLD 36 14
154 1 81 pressing of [0] 210
155 - -45
156 STOD ~r ~ .i.j..J lot

157 EEX -23 Rr must contain
158 ~, B2.: integer here159 x -35
160 RCLI 36 46
161 LSTX 16-6::-
162 x -35
163 SiDI ~r 46j..J

164 x:~·: -41 220
165 RTN 24
166 R'·c 51.' '"'

I I
LABELS FLAGS SET STATUS

A TNV B rF MAX c rF 0
-+JRR

E 0
>?? rF_ FLAGS TRIG DISP

a b c d e 1 ON OFFUSED USED USED USED USED USED 0 0 ~ DEG ~ FIX ~
o (ISm 1 2 3 4 USED 2 1 0 IKJ GRAD 0 SCI 0

5 6 7 8 9 3 2 0 KJ RAD 0 EN~ 0USEn USED USED 3 0 IZl
n __



Program Descripfion I

Program Description, Equations, Variables The calculation of required salesman to covern
territories utilizes the model:

Tl
1. L C.. F.

N i=l ~ 1

P
2. Where:

n = Desirable number of salesmen
C.= Number of customers in class size i
1

F.= The desirable number of annual calls to make to customers in size
1

class i.
P The annual average numbers of calls to be made by a salesman.
Tl The number of customer size classes

Operating Limits and Warnings

The optimality of the overall solution depends up~n._T!lanageT!lE:!nts
accuracy in estimating call frequencies for different size accounts.

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.



Call frequencies
in territories i

_._3

7

10

- - 1000
2500

.3D.0.0

(iiven the above. data and the infonnation that the number of calls JIlade-b..y_..each.
salesman averages 2000 per year; find how many salesmen WQuld be required_to
reach the workload?

Solution(s) 2000 [A] 2000.00 [P]
3 [B] l.00 [eniry] [E] 20.00 n: C.]1.

1000 [C] l.00 [E] 6500.00 [~ F.]1.

[D] 3000.00 [C.F.] [E] 25.00 [ N1. 1.

7 [B] 2.00
2500 [C] 2.00

[D] 17500.00 [C.F.]1. 1.

10 [B] 3.00
3000 [C] 3.00

ID 30000.00

Reference(s) S.E. He¥!!1ann,"Determining the Optimum Size of the Sales Force, ".in
~1aFketing Research in Action (New York: The Conference Board Report, Studies

.iI1.~usiness Policy, No. 84, 1957), pp.82-84.
This program is a translation of the HP-65 Users' Library Program #05176A

submitted by Ashok H. Doshi.



STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Enter program. CJ c=J
2 Input annual averaoe # of calls made bv a CJc=J

c:",lAc:m",n n
[-A J [__ I p

3 Input # of customers in class size i (C.) C. [JLJ c=J ~.~f. ien r1es
.L .L

c=J CJ4 Tnnllr ;; nf "",,,,,,,,1 ••",11c: rn m"'K-A rn

in class size i. (F.) F. l__e-J C_ ] i
-'- .L -r l__u[- ]

<; )' r "' L: C,F.
1 1 L~ [ I .L

Repeat 4-6 for i=l 2 3 •.• n

c. •.. ~ •.. ~, ~ ~-F [L] C--J L: c .
7 Compute total # of annual calls to make to c::::::JC----=:J

customers c; ]C-=:J l: F,
S Compute # of salesmen required G=:JCJ N.aa
Q ",,,r " .~.. ~_~~ ~~ •.. ~ ~ •.. ~~ _ '1 c=J C~

[~~~ [=--J
l__~ C~
[__J [-=J
[~.~]C=:J
L _:=1 [=:::J
[ __mJ [_~
C=J [--~
[___J C-=J
L__J [-=J
L~=_j L~JL_____~~J[:==J
L_J c=J[~_JC~
L____J c=J
L_~.Jc=J
[ __=:JCJ
L=][~
l--l C-'_ ____ -.J

[=J C=:J
l__-]L-=.=J
[=~_~=JC=:J
[ __J c=J
C ____J L~
[_~=J [.:=J
L~c=J
[ J c=J



50
STEP

881 :+:LBLH 21 11
082 CLRi;: ..- """-. clear register1.t,-:J,5

8tE o5T01 35 fi1
0&4 RTf.! 24 store P 060
1385 ,:LBLB 21 -1.:
886 ST02 ""7.t:: 62'-' ..'
Bel7 ST+3 35-55 63
fles 1 61
809 BT+4 35-55 El4
818 PCL4 3£ 64
&11 '••' •••.L' -41,"\ •• i

312 i, i _7"ir:.o,j." ~'.8H RTN .:::.:.: input e. to compute814 *LBU3 '>i ti6 Ie. andlto 070<... compute815 Red 36 iE l -
816 ft:r-, • 36 64 e.. -L•••• "t l
817 . -24
Iil' .~ PIN 24_':0

1319 *LaLC 21 i :-.~,
828 STG5 -:'~ &e:';J,,-' ~,

021 ST+6 .,r- ~r= 86";' •••'- ••j ••.!

8?::' 1 81~~
@?7 ST+? ",e: rc: 87~O.J ":"'1-'-,,-1,.)

824 peL? 36 f}(' input F. to compute 080
B25 X:Y -41 I F. ana to compute
&26 F-:J- -31 l
8"7 PiN 24 F.<.., l
82S ,LBL 1 21 81
829 peLf 36 El6
OJB RCU 36 vi
OJl -24
832 RIN 24
033 *LBLD 21 14
@J4 RCL2 36 fi2 090
835 RCL5 36 65
8J6 .,,:.~' ~c: compute Ie.F,-.j~, l l
OJ7 ST+8 .•••C' .c"C .-..-.

j,,-I-"-'t-I tli:;

838 PIN 24
BJ9 ,LHE 21 15
84B RCU 36 63 compute Ie.l
041 F.> 5 51
f142 *LBLE .-. .: 15,,:J.
843 RCL6 J6 06 compute IF.044 F: _--c- A::: l 100•••• \0.' ~'.
845 ,:LKE 21 15
646 ReLS 36 6S compute N847 pr-' ; 36 Ul~L.
048 -24
e49 WT 16 34
858 f.'TN 24 SET STATUS
1351 P./S 51

FLAGS TRIG DISP
ON OFF

a 0 ~ DEG 0 FIX ~110 1 0 rn GRAD 0 SCI 0
2 0 rn RAD 0 EN~ 0
3 0 5i n __

REGISTERS
a 1 2 3 4 5 6 7 8 9P C. I Ci F

i I I F; IC. Fl
80 81 82 83 84 85 86 57 58 59

A IB Ie D E II



Program Deserip'ion I

Program Description, Equations, Variables Sales work often involves calculating theunkno\'ID _

amongst the interrelated terms margin, markup, selling price, and cost. _Margin if,L

defined as 100 x (selling price-cost)/ selling price. Markup is 100 x (selling_

price - cost)/cost.

There are numerous equations which evolve from the interrelation of these __terms.

This prograpl solves for any of the four variables when two of the Qthervartab~es

are known.

In addition, with discount synonymouswith margin, list with se.~~i~g_p~ice~and_

net with cost, this program calculates any unknownamong list, net and up to three

consecutive discounts rates.

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

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

_elL. If the mar3i!!...,:i,s_10%an_uost _i;;~160 L j'{h9,t i_~ :tlLe.seUing:R:r_:Lc~?

_QL If the margin i£30_~ wllat mig'k].;l.12.woul~Ltl}i§J2e? . _

c) If list price_.i~ _~~..f§', .!l~t is $.1.45 and two of _th~ di~.c9unts ar~ 48%apd

___ ~%--,wha~J:..~__the thi~_C!.9,t~_goll!lJ~_rate? __ .__

~l_. ~f 1_~~:t:..J2E~ceis 6.20 and ~here are two discount rates 50~_.aDd 2%what.J;:s the

net?, ~~ • ••_._._._,~._ ••••• " . "_, ._._ •._ .•. M,'.

Solution(s)

a) 20 [C], 160 [B] [A] .....•. 200

b) 30 [Ci 101._, .. ~.~ 42.86%

~2 3.28 HL lAl 1. 45 [f] [B] 4.8_[fL [C) 5 [f] [0] If] [E] ..... lQ,-~H. _ _ _ __.

d) 6.20 [fL_[ll] .?.o.Jfl_tC.L2 [f] [0] .Q..JfL_mJ [f] [B] .•... ~3~.Q_~. _

"~._l [f] [AL10_L~L[c:.L..?__H.L_L[)] _.5 [f] [E] [:(L[B] __L[f(ZY] _L-J _~.. __"---__,.2'L.9r_24~

Reference(s).'!'.l}es~-programs'are a modification of the Users' Library Program # _23Q5~ _

._submi.,t,tedby Miguel Tarrab and # 4571 submitted by R.W. Edelen.
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~~ Selling

STEP INSTRUCTIONS INPUT KEYS OUTPUT
DATA/UNITS DATA/UNITS

1 Enter proaram r.rlrn CJ c=J
? Tn,...,,+- +-hO ],n~,.~ ,.~ 1,,~~ CJ c=J~ · c:.=J [-~-- Jsellina price <:

·cost S c=J L B J
.margin % C=:-J ~]
.markup % ~_~J L~J

3 Calculate the unknown C-=:J [ --I
• ,,:<,,1 1 ; nrr """';'-'0 L~ L1\~ $

·cost L-~ Li~] $
'margin L-=-~J[--c~:J

!l:

"markup [=-=-J CD-J %

OR L~ [~~
2 Input the known values [---J C~~l

'l;a+- "",..;,-,0 <-
l-f-~--) [~A ]

"net $
[-f---j [-~-]

'di 1 9,
[-;-] r-e-J

.discount 2 %
r--- -J C-;-J--f--

',.-1; < 9,
[---] [E--~f---

3 Calculate the unknown [~ L~
'list price CL--J [~-=-] <:

net [ ~---) [~J <:

"discount 1 L-i.:J [~--]
%

'discount 2 Lf.~- I l~=] !l:

.discount 3 [--f-=-J L~i~ %

l~.-=Jr~
If vou wish to solve discount problems with l---~ L~~J
1 pc::c:: t-h",n t-hrt=>t=> ,.-1; "at=> " f'~,.. +-ho [ __J [~

, . [ __:-J [- ---=:J
[~~]L_~J
l_~~JL~~~~J
r l [--J
[

- --J L--.=J
--

l ~_--I [-=~
[ J [---~
r J [:_=J
[

--_ ..

] [-.]
l -J [--~~]
'- __ .I

L__ J
I ---.J L_J



54
STEP

- -@81 t:LKc, 'H 1 .- 11 aS7 FJ? 10 2? ('.3::'.J. .t-
e82 STal 35 81 store list price tJ5S F~Tt4 24 ~alculate Dr F3 is88.'3 F''ZQ 1 .- ?~ @."3

RCL5 ~.- [15 llsedto dif erentiate
.1;> ~.;

,~~rl .:,t..t:i.i'::-8@4 PTf{ 24 @GB HL 4 36 @.:i between entering a805 RCL5 36 05
B61 peL::- 36 82 value and solving886 RCL4 36 84
062 feu 36 f'l For a value seeeO? peLJ 36 83 B6J G"SBl 23 81 ~tandard pac p.L0502@88 RCL2 36 82 064 STCf.3 35 B.3089 .X· ~r

list E=v -23
ralClilate

-.j~f calculate tl·-rt:ltl,-' ~".818 ::{ 7r
ti6f 82-~,.f~f

.: O2811 -24
36? ._c. -3581':'0 PND 16 24
068 HN 24...

on STDl 35 81 869 tLBLe .:' '7 16 ,r... l .•.'814 P.TN 24
ft70 fE.': -23

I
815 tLBu:' ~, 1£ 12 ~'?'., ~ 02

t:.l.
::"'i .:. .:816 8TD5 ~r 85 store net 8?2 '''.'i

';.1
•. -':Of817 FT' 16 23 IE (';-77 .. 61 I

>:", •••.' ,
B18 PIN ~.

8"·' :\.'~' ..! ...':Of
i; r, .••.1 -""l819 RCL4 3£ 84

B?5 - -45828 RCLJ 36 8J &76 STD4 -::c iAA.,:,'1.' _'Ofe21 RCL2 36 82 077 FJ') 16 23 63 store 03@~'~ prl 1 36 81
800m F..'TN 24LL .-.\.'~':'

to calculate 03823 ::{ -35
1]7q PCLS 36 tiS~r

PCL:? 36 Ill'" note824 ;.{ -.j._i
calculated net BBt _oJ ------------------If;>r; .':{ -35

881 PL_2 ~;t, 02 Fl is used to
~~.

/326 RND 16 24 882 FCLl 36 el decide which of two@2? 5TD5 35 /35
BSJ ,:;5Bl ')7 81 equations to use to•.. ,.!028 PTN 24 384 5104 35 [14 solve for selling@?Q tLBLr 21 16 1~

B85 EEX '-:'"" cost
..;

-;::.;, or~-'
EEX ...•~

@2 margin
8J8 -L'; change to decimal 886 ~ 1 using/3.31 2 82

687 ){ -J;::, , 2 using markupstore 01 ifH2 -24
&88 PTN 'l-.:

':;'&.f833 1 81
*LBL1 21 81 ------------------889834 v..•...... -41

8913 -35i;~t

1335 - -45
e91 ::{ ~r-.;10.'336 STD2 35 13:' 832 -24.~

B3? F3? 16
...•~ fH

1 a1,-.j
893838 PTN 24 694 ',!-tv -411;+-'339 PCL5 36 85
095 - -45848 PCL4 36 84
e9f PiN 24841 PCLJ 36 83
897 *LBLH 21 11842 PCLt 7~ 81
898 STOe 7C 1j

~,I;>
•••••••.1343 G5Bl 23 81 calculate Dl B99 SF2 1 .- .:'1 or, calculate or store" t, ".L344 5T02 35 82

Hi8 F?'! i6 -:<7 83 selling price~.. •.....'845 EEX -23
1[j 1 F'TN 24 0<846 ~, 82

peLF 36 12 ;:l ~.:
192 ..I<: >::847 x -35

peLe 17 H 'r-!183 ~:tr '.J ro tyl848 RTN 24 Pi ,~, , r ':'7 81 8 H104 .• c' •.....' + ro849 tLBLoi 21 16 14 185 CH5 ~t·-, r-I 8-a::.:: ~ I858 EEX -23 1 01 u H r-I186 0 ~851 2 82 HF + -55 II "-u052 -24
1C8 F1'? 16 23 (ii' tyl II-

~.1 >:: tyl

I
853 1 81

109 1.··X r·., .r-! >::...''; r-I .r-!854 x~tI -41
116 .. -35 r-I r-II

' +- I

([J r-I85S -45 "r 11 Ul ~
I -

111 STD4 ·:L;856 5T03 35 83 ,
REGISTERS

5 6 7 8 92 3 40 1
netlist ~ D2 DOl

86 87 88 8982 83 84 8580 81

1
8 ICmarkuP

0 IE JA cost or marg n
cou' v,



97 I)r()~ram IJsrinA II
112 PTN 24

1
168 STOC 35 13

IH tLBLS 21 .~. 169 cn 1 .- 22 81.i.':' .0
114 STOB 7r 1'=' 178 EEX ..,-

~: .• 1 ."- -,,:j
115 SF2 16 ':'182 171 '=' 82"-.

"-11£ FJn, 16 23 83 f '7":' X -35.1,,,"
117 RTN 24 J77 PTN 24~ J. f 1'10.'

118 ReLf:! 36 11 174 tLBL3 21 83
119 RCLe 36 13 175 CFl 16 22 81
128 Fl';' 16 ,,- Bl cost =8/(l+markup) 176 CF2 16 22 B2,,:j
I'='1 CHS -22 cost =8 (l-margin) 1-'" 1 81"-. .... (

store markup122 1 81 178 ~., 55 &.'. 3.djust123 + -55 179 STOC 35 .- flagsjj
124 Fl':' 16 ..,- 81 18B PTN 24L,j

125 I....\;· 52 (lJ 181 tLBL4 21 84
1'".- 1 .·V 52 I +J 182 RCLA 36 11• ..:t· ·'"i·,

I
(lj

j?7 )( -35 I
'M tr> 183 ReLF 36 12+J c

128 STaB 35 12 COM 184 ~:CH 16 55 nargin = selling -(lJ :>129 PTN 24 ~ ..-I 185 CHS ..,..,
:ost/selling-t:.~

H8 tLBLC 21 13 (lJ 0
0<"" UJ 186 SF! 16 21 81

131 F3? 16 ,,- BJ ::l ..., +J
.:..j ~ ~ OM ..., UJ 187 1 81

H2 GT02 ".., 82 0< ~ '0 0 0 (lJ 188 ~~. 55L~ ::l (lj u ::l

E3 RCLe 36 13 ~ S 0 UJ ..-I
189 STae 35 1-~ +J '0 '0 (lj .j

134 F')n, 1 .- n 82 (lj (lJ 0 C :> 198 ."'::'r' -41.0 S .t:: UJ .t:: C (lj

135 {;T04 .:>" 84 + +J (lJ +J OM '0 191 RTN 24"-~ ..-I ::l (lJ tr> tr> C

136 ENH -21 ~ C >:: s ~ C (lj
tLBL5 21 85'OM OM (lj 'M 192

137 ENTt -21 0< +J 0 S..-I (lJ 193 RCLB 36 12::l '0 ::l
~

..-I +J

138 1 81 ~ (lJ 0 ~ (lJ (lj 194 RCLA 36 11~ UJ ~ 0 UJ ~
139 + -55 (lj ::l (lJ 195 ~:CH 16 55S C .t:: 0<(lJ (lJ

148 1./.\' r" UJ 'M +J ::l UJ UJ lQ~ CFl 16 22 Bl",,'': II OM tr> ~ ::;, ::;, .0
141 .~( -35 ~ C ~ 197 1 81C N (lj (lJ (lj

142 STar 35 13 OM S (lJ S . 198 :~ 55tr> tr>
~

..-I N markup = selling -143 SF1 16 21 81 ~ (lj'O ~ 199 STaC 3S 13(lj ..-I C (lJ 0 cost/cost144 EEX -23 S r.x.. (lj ..Q ..., 288 X:'r' -41
145 2 82 281 RTN 24
146 x -35 282 P/S 51
147 PTN 24
148 tLBL2 21 82
149 1 81
ISe :~ rr

,J'I)

151 STar -r 13,j'•.l store margin and
152 SF1 16 21 81
IS3 CF2 16 ..,..-, 8~;' 3.djust flags 210~.::
154 PTN 24
155 tLBLD 21 14
156 n" 16 ,,- 8?,,:~~
157 GTOJ ,,~.83LL

158 F2? 1 ~ ')7 B2.0 -~.
159 GT05 "" 85tl..~

168 ReLC 36 13
161 ENH -21
162 ENTt -21 markup = margin/
163 CHS -22 (I-margin) 220

164 1 81
165 + -55
166 1.···X 52
1 ~- }{ -35oi

LABELS FLAGS SET STATUS
A B C 0 E 0

TRIGselling cost margin markup FLAGS DISP
a b c d e 1 ON OFF

list net 0 D~ D~ 0 0 0 DEG 0 FIX 0
0 1 2 ~ 3 4 2 1 0 0 GRAD 0 SCI 0

6 8 9 3
2 0 0 RAD 0 ENG 0

5 7 0 0 n __
used 3









Hewlett-Packard Software
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully

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

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

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

You can choose from:

Statistics
Mathematics

Electrical Engineering
Business Decisions

Clinical Lab and Nuclear Medicine

Mechanical Engineering
Surveying

Civil Engineering
Navigation

Games

Users' Library
The main objective of our Users' Library is dedicated to making selec ed 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. 0 10 er ill you have to: research the
application; program the solution; debug the program; or co Ie e e documen ation. Simply key
your program to obtain your solution. In addition, programs 'r . e library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9. 00.
catalog updates; and coupons for three programs of yo

r i e: a catalog of contributed programs;
ice (a $9.00 value).

Users' Library Solutions Books
Hewlett-Packard recently added a unique pro Ie

line. The new series of software solutions are a c II
calculator users. Hewlett-Packard has currently a
The best of these programs have been compiled i .
areas (including two game books).

Each of the Books, containing up to 15 pr
to $35.00 over single copy cost.

The Users' Library Solutions Books
you with a valuable new tool for program

Options Technical Stock Analysis
Portfolio Management/Bonds & es

Real Estate Investment
Taxes

Home Construction Estimating
Marketing/Sales

Home Management
Small Business

Antennas
Butterworth and Chebyshev Filters
Thermal and Transport Sciences

EE (Lab)
Industrial Engineering

Aeronautical Engineering
Control Systems

Beams and Columns
High-Level Math
Test Statistics

Geometry
Reliability /QA

i 9 contribution to its existing software
~ i programs provided by our programmable

er 6,000 programs for our Users' Libraries.
~ . rary Solutions Books covering 39 application

Medical Practitioner
Anesthesia
Cardiac

Pulmonary
Chemistry

Optics
Physics

Earth Sciences
Energy Conservation

Space Science
Biology
Games

Games of Chance
Aircraft Operation

Avigation
Calendars

Photo Dark Room
COGO-Surveying

Astrology
Forestry



Anyone in sales or marketing, whether a small businessman or a large
corporate manager, should find these programs covering sales forecasting,
price and profitability analysis useful and time saving.

FORECASTING USING EXPONENTIAL SMOOTHING

FINANCIAL TREND ANALYSIS

SEASONAL VARIATION FACTORS (SEAVAR)

PRICE ELASTICITY OF DEMAND

EXPERIENCE (LEARNING) CURVE FOR MANUFACTURING COST

BREAKEVEN ANALYSIS

INCOME STATEMENT (P & L) ANALYSIS

INTERNAL RATE OF RETURN

SALES FORCE REQUIRE E TS

COST & PRICE CO

HEWLETT S PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330
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