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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 Il 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 1l pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

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

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

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

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept,
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Program Desecription 1

~ N
Program Title "Forecasting Using Exponential Smoothing"

Contributor’s Name ~ Robert Olsen, Professor of Marketing
Address DePt. of Marketing, LH-626, California State University, Fnllerton
_ Fullerton : ~ state California ZipCode 92634

City
\.

e
Program Description, Equations, Variables .. This is & singly-smoothed exponential forecasting

routine which: (1) accommodates quarterly seasonal correction factors, (2) can
handle some trend in the data, (3) produces smoothed estimates of current demand

Dy (Llr) produces next-period- smoothed demand estimates. 41° ( 5) calculates a
mean absolute deviation. MAD, and a tracking ratio, TR. (6) also provides a
goodness-of-fit measure, kV. which measures the variance betwseen the next period'
demand estimate to that period's actual demand, and (7) provides for convenient
restarting when the user wants to update a data-geries, While written for an

"HP-67, the program coding includes the option of printing all important results :
when an HP-97 is used, -

MME, Ecponengtiai is H special kind oi‘ moving average, It
is often used for short-term sales and inventory forecasts, Typical forecast
periods are a month or quarter of a year,

deal of historical data. This program, for example. forecasts demand by using
only a smoothing consta.nt. Yold smoothed average,” and a current-period usage
statistic. ;

Nomally. exponential smoothing uses data measnred in physical quantities

Operating Limits and Warnings s}mulant be qud ,with datayhich has more than a moderate
‘amount of up or down trend. (Use double smoothing for data with a pronounced trend.)
Progra.m has no provision for error ‘correction, Initializing resets the seasonal
correction constants to 1.0, Dt 4 must be calculated for each time period if MAD,
TR. or V are desired. At least two projections of Dt 41 mist be done before MAD or
TR can bs calculated,

. : _

( )

This program has been verified only with respect to the numerical example given in Program Description ll. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspeclion 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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(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.

f
A trend-responsive first-ordegfgfgﬁtdeseasonalized 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, = X + ( - 0%)s, 4

where
St =  Current period's smoothed average
X, = Actual current period usage

& = 0<ce<+l

b. Calculate the change, Ct’ in the smoothed average St between this
period (t) and the prior period (t-1).
Ctc = S¢ = Sea
c. Calculate the current smoothed rate-of-change (trend), Ty, in the
smoothed average, S, between t-1 and t.
T, = &Ccg + QO -o)T
d. Calculate the current period's expected usage, D,. 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,

Dy = S¢ + (A =-%)/°)T,

e. Forecast the next period's expected usage.

A
Dpyy = st + @@ /e()Tt

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

A

Dt+n = St + A/ + n - 1)Tt .

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




is pressed these values will appear after Bi but before D,.

2, Choice of Smoothing Constant, o , ol must be determined empirically.
Low values of ol 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 ©& values between 0.1 and 0.3, Trial-and-error experimentation usually is
required to find a good o& 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

st = oLXt + 1 - o&)st_l .

Where should one stop (or begin)? Somehow, then, a starting value for S must
be found. This program assumes a default option of S = X on the  ~first
iteration, following Buffa and Taubert. (This can be defeaEEé. 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 . = 0. Again, thfs follows Buffa and Taubert. (This also
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 13 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,

N
CFE = é(xt - B
Y A
CAD = .f_l(xt - D]
MAD = CAD/B
n-1

TR =  CFE/MAD



vhere CFE = Cumulative Forecast Error (can be + or -)

CAD = Cumulative Absolute Deviation
MAD = Mean Absolute Deviation
TR = Tracking Ratio

B =  Number of times a smoothed forecast )
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 made between observed demand in period t

and the forecasted demand projection made earlier in period t-1. 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.

5. Variance Measure. This program also calculates a variance, V, as follows.

=iei =i($t - th-

n B
n

v

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*whenod. 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 o& implies that practically no smoothing is being done and that an-
other approach should be tried. *will be minimized

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

Xt(S) = Actual usage, inclusive of a seasonal
component
Xt(D) = Actual usage, deseasonalized

Dt(D) = Deseasonalized expected usage

Assuming that quarterly deseasonalizing constants, SV (1 =1, 2, 3, 4) are avail-
able, those constants can be entered into this program so that the deseasonaliza-
tion will be done automatically. One program which will produce the correct sea-
sonal constants is ''Seasonal Variation Factors,” in the Hewelett-Packard Marketing/
Sales Solutions Manual.

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

Vs = oy .

A multiplicative constant of 0.909 (0.909 = 1.00/110%) thus would be used to de-
seasonalize 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




~

~ . A
Dt+l(S)’ for example, the following is done. Dt+l(D)'SVi Dt+l(S)
7. Counters for Time. Two counters keep track of time. B, 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 Q; is used with the de-
seasonalizing adjustment option. Q4 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-1, Qi should always be for tife period t-1.

Examples: (refer to the numbering convention in the next paragraph) -
Suppose that X_ . (Key A's input) is for the 4th calendar quarter of the pre-
ceding year. Then Q, should be entered as 4. Now suppose that X is

for the 2nd quarter of thé current year. Then Qi should be entered e-1 as 2.

Following is the numbering convention.

Bi = 1 1st quarter of the year
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: SVj, SV,, SV3, and SV, (see the User Instructions). The
order of entry via Key f b has no relationship to the Q; 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 O may there-
fore seem confusing, for it uses Dt+1 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 B; and Q. 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. las
the formulas used for Keys B and C.

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




Program Deseription 11

(“ketenies) || | Smoothing With Deseasonalization o = observed (5) |
o | |

Refer to the data on page 7 for the case where deseasonalization is

Sample Problem(s)
to be done, Proceed as follows.

dnputs

Qutputs

-1, Initialize f & 1.00
2+ Enter seasonial factors Svl 1.15 T
SV, 0,95 t
e ”’SVB T 0,89 1)
sV, Loz f B L0z sV,
-3+ Enter start<up data ot 2 e
xo 100 A T ”’102";’00' o xO(D) )
4. Enterv current US2LO e xl 100 B 1.00 Bl”"
find D, ‘ P e
1 106480 ﬂl(D)
R/S ~92477 By,
R P1(s)
5. Find forecasted usage, D, c 107.20 D, py
6, Enter current usage, Xz 150 B 2.00 Bz -
__ find D, . ,
2 19.37  Dy(p
N R/s 126,99 Dz(s)
N
7o "Frd forescasted usiage, u3 G 121,24 D3(D)
- 136,22 ﬁ}(s)
W,_m' TR,,,.,“_...,W,,,,W;MN e - e msmmin s nemnns D - 33.80 - ._mD ,,,,,,,,,,,,,,,
B 100 PR
4 )
9. Zoy, By V E 1142, 44 ﬁei
, B 5 6 Bz
 See page 7 for additional example results,
Y Y,

'l
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User Instruections

svy ! Print?

SINGLE EXPONENTIAL SMOOTHING W/ TREND & SEASONAL ADJUSTMENTS

Xt —D¢ gDty — MAD, TR —*éei, v

4

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

a, Load both sides of program card

b, Load both sides of data card

Ce Begin at Step 7

1 |Load both sides of program card L]
2 |Initialize [ £ J[A ]
3 |(Optional) Enter seasonal coefficients (default| sv; 10 ]
assumption is no seasonal variation) SV, 10
s, | [ It ]

sV, £ [ B
4 |Choose print mode (toggle) ' Lf ][ ¢ |
(PL = print all results / 0,00 = print some) 0]
Pl and gzero appear alternately T
5 |(Optional) Store T, . , if known (default =0)[ T, . [STO |
) o | - [ 1]
6 |Tnput o<, Q for T, ;. X, 5 (or 5, ) 4, o T4 ]
known) Q [Tt ]
Xy | L 1la]
7 |Find expected current usage. Key in X4 Xt [ [ B ]
[ I ]
(Optional) Find seasonalized D, [ J[r/s |
A ‘ L I ]
8 [(Optional) Find Dy and set up calculations L JLe |
needed for MAD, TR, & V L L]
[ I ]
9 |Find MAD, TR, (Can be done if Key C has been pressed [ ][ D ]
each time data has been entered by Key B, Errof mes- 1L ]
sage is given if By =0 or1.) L 10
o [ 1L ]
10 |Find Z ey, V (Can be done if Key C has been prpssed [ [ E |
each time data has been entered by Key B. Error mes- L]
sage is given if By = 0,) L
L1 ]
11 | Continue entering data by Key B (Step 6), re- ]
peating steps 8 ~ 10 as desired, C 10 ]
L 1]
12 |Record data for future use [£ W/pATA |
I
13 |To restart with data recorded on data card L0 ]
107
(I
1]

L

1,00

SVy

Pi / 0,00

—




STEP

Program Listing 1

KEY ENTRY KEY COuc COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 *g LBLf a [32 25 11 [Initialize STO + 8 33 61 06 Q.
CL REG [3T1745 5 05 |§, Q; = 57
fP%sS 31 42 RCL 8 34 08
f CL REG" 3] ‘43 060 g X = y? 32 51
! o Yes | f GSB 6 |31 22 06_| Reset. Step 20k,
STO 1 33 01 Assume no seasonal- No | RCL 8 2L 08
ST0 2 33 02 ity,Store 1 in all 1 0l Get SV.
ST0 3 33 03 SV registers, 9 00 !
STO & 33 0k + 61
010 f PX S 31 A2 h ST 1 35 33
] ol SV, =1 prompt RCL (i) |34 24 sv;
h RTN 35 22 RCL 0 34 00 X (s)
*q LBLf b | 32 25 12 |Enter SV's X 71 Xt (D)
fPXS 31 42 070 STO E 33 15
STO 4 33 ok SVy, ] 01 Increment B;
h R¥ 35 53 STO + 9 |33 61 Q9
STO0 3 33 03 sV3 RCL 9 34 09 B;
h RV 35 53 h F?7 1 35 71 01
STO 2 33 02 SV, Yes | f ~x- 31 84
020 h RV 35 53 No [ h PAUSE |35 72
STO 1 53 01 SVy %f (Bl O |31 25 00 | Fit, MAD, Tracking
RCL &4 34 04 Prompt - SV's used 1 01
fPzS 31 42 g x=vy?]32 5} First iteration?
h RTN 35 22 %%Yes | 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 1 35 51 01 f PZS 31 b2
h Pi 35 73 Mnemonic for print RCL 9~ [34 09 Prior period esti-
h RTN 35 22 ) - 51 mate of Dt+l(|))
*g LBLF c | 32 25 13 |Print? Not all re- STO + 5 |33 61 05 | CFE
030 h CF 1 35 61 01 |sults. STO 8 33 08
0 00 h ABS 35 64
h RTN 35 22 STO + 6 |33 61 06 | CAD
*f LBL A [31 25 11 [Enter start-up data RCL 8 34 08 e;
STO € 33 13 Xe-1 00 1g x? 32 54
h RV 35 53 f PZS 31 42
$70 8 33 08 Q; for Xi. STO + 3 |33 61 03 £ e2
h R4 35 53 %f LBL 1 |31 25 01 | Calcllate S (0)
STO A 33 11 RCL B 3L 12 t
CHS 42 RCL 1 34 01 St-1(p)
040 1 01 X 71
+ 61 RCL A 34 11
STO B 33 12 1 -o< RCL E 34 15 Xt(D)
RCL 8 34 08 Deseasonalize Xt-l X 71
] 0l 100 + 61
0 00 STO 2 33 02 St (D)
+ 61 *f LBL 2 131 25 02 | calculate Ct(p)
h ST 1 35 33 RCL 1 34 01
RCL (i) | 34 24 SV, - 5l Ce
RCL C 34 13 Xe-1 rf LBL 3 | 3] 25 03 | Calculate T¢(p)
050 X 71 X, 1 (D RCL A 34 11
stop 33 18| phokiPhor s, | X 3
STO 1 33 01 RCL &4 34 ok
h_RTN 35 22 RCI B 34 12
*f {BlL B 3125 12 | Enter Xt 110 X 71
STO O 33 00 + 61
1 01 ST0 5 33 05 Te(n)
REGISTERS
7 8 9
Xe(s)y  |Se-1 S, et ' T P T, *D¢-1 D¢ Q; B
so . Sy sy, [ svs  [svy  [PcrE a0 Y - emp e B
A B D I
< | —o¢ Xe-1(s) Xe) (D) Xt(D_) Rel. address




Program Listing 11

10
STEP KEY ENTHY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
n Zz 1 42
£C£B% b %A %g 04 [Calculate Dt(D) = grr gq zh o5 0
RCL A 34 11 f PZS 3] Lo t+1(D)
R%CL 5 gll 05 h x% y 35 >2 D
< 1
X 7 N I A T T A
RCL 2 3L 02 Yes|f -x- 31 84
750 ¥ 61 . No|h RTN 35 22
STO 7 33 07 f LBL 7 Rl 25 97 {Reset Q,
BFIBL 8 |31 25 08 M&S2) resuTes From T 1 4
RCL 2 34 02 t registers to t-| 1 D1
STO 1 33 01 registers 180 h RTN 35 22
RCL & 34 05 Pf LBL D[ 31 25 14 |MAD & Tracking Rat-
STO & 33 0k fPzs 31 42 io
RCL 7 34 07 RCL 5 34 05 CFE
ST0 6 33 06 RCL 6 34 06 CAD
RCL E 34 15 fPZS 31 42
130 STO D 33 14 RCL 9 34 09 B.
RCL 7 3L 07 e (0) 1 0l !
h F? 1 35 71 01 | ¢t - 51
Yes| f -x- 31 84 $ 81 AD
R/S. 8L 190 f -x-~ 31 84
kf 1BL 9 3125 09 ICalculate D : 81 TR
1 0l t(s) h F2 1 135 7] 0]
0 00 Yes { f -x~ 31 84
RCL 8 34 08 Q. No | h RTN 35 22
+ 61 ! *f LBLE 131 25 15 Fit
140 h ST 1 35 33 RCL 3 34 03 se2
RCL 7 34 07 - f =-x- 31 84 !
RCL (i) | 3h 24 RCL 9 34 09 B;
= 81 D h_PAUSE 72
hFz 1 135 71 01 ] t(S 20 | 81 v
f -x- 3] 84 h F? 1 35 71 01
h RN 35 22 : Yes |f -x- 31 84
*f [BL C {31 25 13 {Calculate D No *h RTN 35 22
RCL 2 34 02 t+l TLBL 6 [31 25 06 |Reset Q; to |
RCL 5 34 05 I 01
150 RCL A 34 1] ST0 8 33 08
L 81 h RTN
+ 61 D
hEr L 135 71 00| t71(0)
Yes | f =-x~ 31 84 210
No| h PAUSE |35 72
f PZS 31 42
ST0 9 33 09
f P2 S 3] 42
1 01 Q. more than 4?
160 5 05 !
RCL 8 34 08 Q.
1 01 !
i 01
+ 6' 220
g x=y?[32 51
Yes | £ GSB 7 |31 22 07 |Step 177
No |l h ST I 35 33
RCL (i) | 34 2% SV,

LABELS FLAGS SET STATUS
a1QitXe P X, Depy  [MAD, TR [F £e2 [|° - FLAGS TRIG DISP
a PP d e 1 . ON OFF

lmt;al. > sV, - N N ZP“"t? ' DB | oG m | Fx ®

0 3 2 2 10 GRAD O | sci O

5b§t?|CAD eReS:{‘ Q 7ReCt 3 Tt 5 D¢ 3 = 2 O g RAD O ENG O
i set Add|® t — t~1 Dt(S) - 3 0 ® n_2
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Program Deseription 1

~ )

Program Title Financial Trend Analysis

Contributor's Name Robert Walker

Address 23413 Broadwell Ave. :
City Torrance, State Calif. Zip Code 90502
\ J/

; )
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 annual growth trend lOO(l—eb) and
the geometric mean of the data. (GM =e(Zlﬁ 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- o
dard deviation of the data),c = [(ln Y—m)/N:l 1/2; and the stability about the
trend line (standard error of the estimate), 0o= o(l—rz)%.

Projections for the independent variable can also be made.

Operating Limits and Warnings Since the program uses logrithms to manipulate the

data, negative values will cause an error message to be displayed.

s ™)
This program has been verified only with respect to the numerical example given in Program Description Ill. 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

( Skétch(es)

-

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 p'ercentage 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

What is the trend line estimated EPS for 1976?

A | —
Solution(s) 1.00
.68 A .73 A .75 A .82 A .73 A 1.03 A 1.47 A1.89 A 1.65 A 2.08 A > 11.00
B a —> 0.51
B b —3 0.14
B 2 —> 0.88
D - 14.60 Annualized Trend (ZM) 3y D=21.08 Geometric mean of EPS
E - 0.44 Stability about the mean ; E&(0.16 Stability about
trend line 11 C—=> 2.29 estimated 1976 EPS
\_
(
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.




-
User Instruetions ‘3
Financial Trend Analysis
INIT x4y (=)
IX+Y(+) +a,+b+r2
STEP INSTRUCTIONS DA'T':SH;,TS KEYS Dlei\T/SlrilTTs
1 load side 1 and side 2 [:::] [:::]
2 Initialize [35:] [;;i] 1.00
Enter data L___J [; ;J
input x value* Xi [EHEE}L7;:
input y value Yi [;A:;][#,,i] i+l
4 Optional: delete an incorrect data pair f"ff' [:i:j
input x value Xi [Entet| + |
input y value Yi ngggltjgij i+l
5 Compute and Output a,b and r? [mfji][ii:j
6 Optional: Make projections based on a [i~i;][;;:j
known x value X [1£j1 A;i] ;
7 | Compute and output the trend D L] Trend (%)
8 Compute and output the geometric mean D . [::ij G.M.
9 Compute and output the stability about [iig r;;j]
the mean : fj i;][;ﬁ o
10 | Compute and output the stability about [jjf:][;::i]
the trend line LM7;;][:T:] O

*Note: This step may be skipped if time

increments are equal (X value equals the

display counter (i+l) )

il
i

N0000000000C
0000500

Al
_

IENNENRRN NN
OO0




67 Program Listing I

14
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 L BL a 32 2511 057 |RCL 1 34 01
002 [CI. Reg 31 43 058 5 81
003 1 01 059 - 51
004 STO 1 33 01 060 = 81
005 |[RIN 35 22 061 | STO 7 33 07
006 JLBL A 31 25 11 062 | RCL 4 34 04
007 LN 31 52 063 | RCI, 7 34 07
008 STO 7 33 07 064 | RCL 2 34 02
009 [STQ + 4 33 61 04 065 x 71
010 X% 32 54 066 - 51
011 {STO + 5 33 61 05 067 | RCL 1 34 01
P12 3y 35 52 068 K1 81
D13 [sTO + 2 33 61 02 069 e* 32 52
014 x2 32 54 070 STO 8 33 08
P15  [STO + 3 33 61 03 071 | RIN 25 22
D16 [LST X 35 82 072 |LBL B 31 25 12
P17 [RCL 7 34 07 073 |RCL 7 34 07
D13 X 71 074 | RTN 35 22
D19 [STO + 6 33 61 06 075 | LBL B 31 25 12
020 RCL 1 34 01 076 RCL 7 34 07
D21 1 01 077 |RCL 9 34 09
D22 + 61 078 X 71
D23 STO 1 33 01 079 | RCL 5 34 05
D24  RTN 35 22 080 RCL 4 34 04
D25 ILBL b 32 25 12 081 x4 32 54
026 [N 31 52 082 RCL 1 34 01
27 STO 7 33 07 083 5 81
N28 |BTO - 4 33 51 04 084 - 51
D29 x2 32 54 085 3+ 81
030 STO - 5 |33 51 05 086 STO 33 00
D31 XZy 35 52 087 | RTN 35 22
D32 BTO ~ 2 33 51 02 088 |LBL C 31 25 13
D33 X2 32 54 089 | Enter 41
D34 STO - 3 |33 51 03 090 RCL 7 34 07
h35 LST X 35 82 091 X 71
D36 RCL 7 34 07 092 e* 32 52
37 X 71 093 RCL 8 34 08
38 STO - 6 33 51 06 094 x 71
D39 1 01 095 |RTN 35 22
040 STO - 1 |33 51 01 096 |LBL D 31 25 14
D41 RCL 1 34 01 097 |RCL 7 34 07
D42 RTN 35 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 |RTIN 35 22
049 X 71 105 |LBL D 31 25 14
050 RCL 1 34 01 106 RCL 4 34 04
051 z 81 107 |Enter 41
052 — 51 108 |RCL 1 34 01
U553 [STO 9 33 09 109 iy 81
54 | RCL 3 34 03 110 eX - 32 52
055 |RCL 2 34 02 111 |RTN 35 22
056 %2 32 54 112 LBL E 31 25 15
REGISTERS
0 1 2 4 5 26 7 9
2 i+l, i IXi IXi2 ILN(y) |z LN(y) 9 IXLN(y) | LN(y),b Used
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E
(e}




67 Program Listing 11

STEP R IR Aey CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 |RCL 5 34 05
114 |Enter 41 170
115 [RCL_4 34 04
116 x° 32 54
117 |Enter 41
118 |RCL 1 34 01
119 T 81
120 - 5]_
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 | ¥x 31 54
136 |RCL A 34 11
137 x 71
138 |RIN 35 22
140
200
150
210
160
220
LABELS FLAGS SET STATUS
Arxty @) [Paapsbrr2 P g trendsaM [F o0y | FLAGS TRIG DISP
a b [ d e 1 ON OFF
INIT Sxty (=) 0 O DEG & | FIX B
0 i 2 3 2 2 1 0 ® | GRAD O | sci O
2 O i RAD 0O ENG O
5 6 7 8 9 3 3 O & n E;
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Program Desecription |

~
Program Title SEASONAL VARIATION FACTORS

Contributor's Name Hewlett Packard

Address __ 1000 N.E. Circle Boulevard

City Corvallis . , _State _Oregon ZipCode . 97330
\—

Program Description, Equations, Variables, etc.

This program utilizes the four quarter moving average, two item averaging
technique to develop seasconal 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 s 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.

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.

3) A minimum of two years data is required.

e

This program has been verified only with respect to the numericai 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) §
T
Lo . i)
-
Sample Problem(s) _Example 1 SALES IN HUNDREDS OF UNITS
0
U 8 ‘ x
I; 61: X * x X X -
T 4
S | 5
1 2 3 4 5 6 7 8 9
o QUARTERS e
Find the seasonal variation factors for the sales data plotted above
Solution(s) ]
Keystrokes Display i L L
5 [41 6[4] 7141 6[A] R/S 4.00 -
6 [B] 7 [R/S] 9 [R/sS] 5 [R/s] 8.00
C 0.89 (sv.)
R/S 1’(,)‘2, (SVQ)
R/S 1.15 (qu)
R/S o 0.94 (sv,)
\ —— _ -
)
Reference(s) . . _
..This program is a translation of the HP-65 User's Library Program
# 03973A submitted by Jim Caldwell. . o
\. _ )




8 User Instruetions

add. gts factors

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1l |Enter program [::jli::] 0.00
2 Key in O Data o_| [Enték | 0,
. 1 T — =+
3 Key in Q2 Data Qd Enrél Oz
4 Key in 03 Data Q3 Er@:‘ Q3
5 Key in Q. Data Q 4
4 7
6 Key in QS na;é_gg_
7 Key in Q_ Data 0
O o]
8 Key in 0 Data O
- 7 =7
9 Key in 0O Data Q
8 8
10 Repeat steps 6 thru 9 for all sraluesg of
Q,
T
Note: Erroneous depression of R/S FOR
5th Q in veayr ig indicated by flashing
eneee No harm has been done. Re-enter
Z and depress B.
11 Calculate sV1 sSvV1
12 Calculate SV2 Sv2
13 Calculate 8SV3 SVv3
14 Calculate SV4 sSvV4

udOudoUO00000000 G s R e 000000 R EE
I




STEP

KEY ENTRY

97 Program Listing |1

KEY CQDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
88! wiBla 2i i1l P i
682 CLRG  16-53 gﬁg Rt 36_3; qtr 4
8a3 5704 35 84 859 RTH 24
Bas  £Tn3 35 43 store initial gge; ﬂ;,g‘,f 3:;_ éi
8as  Ri 31 duarters 862 RCLZ 36 82
apy  5TR2 35 82 863 5TOY 35 81
aeg -31 @64 RCLI 35 83
e1g 4 84 of data pts BEE + -85 moving average
ai; S5 3es | e 867 RCL4 36 84 |for last qtr
glz RS s @868 ST0Z 3582 |entered
f13 ¥LBLE 2112 a69 + -55
814 &5SBE 23 15 st 878 ENTH -21
a15  5T+g 35-55 es it quarter accun 871 R4 16-31
816 RiLs 36 85 872 §T04 35 @4
giz kg 51 873 + -55
g ET+9 35~ g n 7 + -
aze RCLS € 85 %4 quarter accum g;g RCL2 3% gg
21 RS 3 877 XY -41
22 ESBE 23 1S PO 24
823 ST+6 35—55: ae 3rd quarter accum| a7s H 81
824 RCLS 36 83 888  ST+5 35-55 85
23 RS 31 881  Ri -31
826  GSBE 23 15 th 88z R"’,-N 24
827  &T+7 35%-55 @7 1 gquarter accum a3 RS 51
828 RCLS 36 85
a29 RTH 24
83e 8 ae
631 = -24 warning
a32 «xlBLC 21 13
833 RCLE 36 86
az4 oL7 35 87 090
B33 RCLE 36 a8 calculate grand
B3¢ RCLS 3¢ 89 average
37 + -55
aze + -39
e3s + -55
ade 4 84
41 a2y -41
adz : -24
843 &T01 35 81
844 RCLE 35 86 100
845 RCL! 36 81 gtr 1
a4s X -39
847 R<S 31
848 RCLT 35 B7
B4s  RCLI 36 &1
gsa X -25 gtr 2 _ SET STATUS
g1 R/S 91 . FLAGS TRIG DISP
852 RCLE 35 88 ON og
852 RCL1 J& Bl o O DEG O FIX
@54 ‘ -35 qtr 3 110 T O g GRAD OO sct O
855 RS 51 2 O Gt RAD D f NG O
836 'RCL®? 36 89 - tnREGISTE#BS 5
st ma 4 [¢) 6 8 9
0 1quarteﬁzcz{uarter3 qaartei duarte :5 gts acc 1 acc 2| acc 3 acc 4
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Desecription |

( )
Program Title . PRICE ELASTICITY OF DEMAND

Contributor’s Name Hewlett Packard
Address ) 1000 N.E. Circle Boulevard
City Corvallis .State ___ Oregon ZipCode ___97330
\_
4 )
Program Description, Equations, Variables A

Mathematical model: E4 = [HQI_F ‘ éET;—_ 1

x:i' xi+l/2 .ri‘rri+l/2
Where:
Ed = Demand elasticity

(That is elasticity of quantity sold with respect to

a change in price.)

444444 Qi+l = Quantity sold after price change
Q. = Quantity sold before price change
j41 = New price
Pi = 01d price
[for i= 1,2,3,. . . .n]
B = 19549 — 931 .
AP = [P, = P10 - P
Operating Limits and Warnings . - S _
AP
A0
+
(Pi¥Pi41)/2 o o
\_ WV,

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.




Sketch(e5) ELASTI: =NIT. Aa¥ JINELASTIC o PR
A £.,C ~0
t 1 (:J ~o@
G
Q - - 0 Qi_ B y 0] 7
ELA STIG-I-IPy 0 F DEMKN-17 -~ - ELKSTTCI'l'Y I;_ PERFECT INEP~IITE-"---

SHOWS HO W-T-0T-A-f:0 -RE V-ENUE-"MOVE -

Sample Problem(s) .f.ale & yQium a.L.Q.el tain--J;U:nduc t- v.a.r.i.e.d..-W.i-th. th.e---di.fer_ent

12fi.s:~ <::: hanges..2...~=1lill.;LLa~Lf.Q.lIIQ'll.s :

0 6._._ _
10 4
J9 2
30
6 [E+] 0 [A] 0.00
4 [E+]10 [B] 5.00
2 [E+]20 [B] 1. 00
o ° [E+]30 [B] 0.20
Reference (5) 1?a ul~. ~amuel son . "EcQII9..mks-'." Mc Grawhll1~ 1.975; 9h edjtjon
Th):.s p rogram is a maodification of the User.'s Lihr.arY- ..E.rog.ram #.D516.8.A-

s1,1bllti t.te @y ~8.llok H. Doshi



1st subsequent
ptQ ptQ-+Ed

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

Enter program

Kev in_1st price of series

S

KA™ in I"t- """ nt-it-" rd” "ALLIA™
Key in subsequent price

"nit-",

Kpv in I":11h!": CIMrinrirv

continue

step 3 for all price quantity

CJ c;=J
L JCd

n"i,.",

For a new case go to step 2.

cJcd

CIiw=J

S

CJ~

c=J[E:L

3"

I<'rl

CJc=J

cJcl

cJcy

c=JCJ

cJcd

c=JCJ

cJcJ

=] cJa

cJcd

cJcd
c=JCJ

cJcd

cJcd

cJCcJ

cJcy

cJcJ

cJcJ

c=JcJ

CJ CJ

cJcd

cJcJ

(ON[ON
cJcd

CJc=J

cJCcJ

cJcd

cJcd

cJcl

cJCcJ

cJcd

c=J c=J

cJcd

c=]C.]




971D)r()~ram I~is.in~I

8el tLBLR 21 11

882  ST04 35 84

883 Ky -41 store initial

884  5T02 35 82 P+Q 060
885 Xt} -41

986 PTN 24

88?7 tLBLB 21 12

B38  RCL2 36 82

889  5TD1 ¥ 81 _

B1B RCL4 36 84 replace i data

811  STD3 35-83 1+2 daa

812 RL- 16-31

313 STD2 82

814 Rt 16-31 070
815  ST04 3584

016 4 84

g81?  STOl 35 46 set for reg

818 tLBLI 21 81 recall calculate

819  &SB2 23 iF Ed

826  DSZI 16 % 46

821  brul gl

IF? -24

823 CHE; -

824 RTN 24 080
825 *L8uU 21 62

826  RCLi 36 45

8™ ENTt -21

828 DSZI 16 25 46

829 RCLi 36 45 subroutine 4 for

838 45 %27
831 x:'r -41 Y2+Y1
8J2  LSTX 16-63
8JJ + -55
834 . -24 090
835 RTN 24
g R 51
1
040
100
050 I SET STATUS
FIOAGS TRIG DISP
0 ttog DEG O FIX TA
110 1 0 | GRAD O sel O
2.0 RAD O | ENG 20
3 0
REGISTERS
0 T 2 3 Z 5 5 7 8
Pi Pi+i Q1 Qi+i
80 81 82 83 84 85 [§] of 386 9
(|
A ® [ © F [

| | nee'n




Program Deseription |

Hewlett Packard
1000 N.E. Circle Boulevard

Program Description, Equations, Variables !lany p.rQQllction process costs vary with
9.-u1'l:P un close rel a,1:i9n-.:1:0 t he learnin....9 N P R

the cost of the fi:tJLt nnit. lu...o.d uce d

the cost of the nth u~~o~uced

J,-8--..J:henllrnber of units produced

is a S PE:! 9ialconstant. arrived J;2'Y through ernj;2iri..c..a..l

— e -—-B+ 11
c = 1 -
n j-1r J
P+I
where B= log r/log 2

Operating Limits and Warnings ...'E= t~~? ry aPplie~ {0 ~~~g-e pro duct, or cio sen'lL
related s~ries of si~il a r products.
co~~i~u?.?s al.lE ?g~t he d &~ discrete the g ~l ~~ t..!'- ~ 8s
the error

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.



I
04
4
-
[ |

B E = —~—~———— _—

100 T o =~
r;;;::::::::::::::::::::::::::::::;Y""
Sample Problem(s) A computer manufactuE~E~~.9:.! ns _.~ —.eJ: ~521. l..un_~eomponent.
.51 accoupti~~ in @rms ~~~ t~1 t11 e E~ES! ppil. 5200 (i tho~.li '~
MWhat 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) 215 U~ 0.00
643 [eJ 0.00
1Q.9 J12) 0.00
B .94
L J~L T . 9lQQ . .
-9 LIPL . Q— _
J." . 424.05 10, Q,QQth wunit = cost
[ EL . ~20. 34 av—.r ~ g~—~Jr 10 000 wunits
Reference(s) Publications of the Boston Consulting Group on Experience B

Curve Theory
I'hese gr ograms are g mQ.di ficat ion oL the...... Jis..er....s L.ih.r.ar.y

Programs #' s 02319A =& 00985b  submittedb..y ..ILa.rr~ G .H.eald and George

E. Comstock.



Learning
<

Curve Pricing

STEP INSTRUCTIONS DA#XTiLTs KEYS et
1 Enter program CJ CJ
2 Input three of the Tollowing: CJCJ
o IMITMIS=t-1"Ir  r; e ™ o ‘N, .e.. .[ A]g]
“learnina exponent C,:\] r:\]
‘cost of the n-th unit G:JCJ
3 Compute the remaining variable CJCJ
L T R € SO I SR C, ® ”-(:;J Ci (9
“"learning exponent r C |J CJ r
‘cost of n-th unit ¢ (S) —~—C.: \] C (s
e = et ; Cn:CJ N
4 1mati<=:it-1"n N lInit-<=: L C\J C ( $ )
Notes: CJCJ
U™ e len 12, 1 lemymo, = 0 e e c:Jc:J

ml.

rnumnoer or UlirL. oS

cJCJ
CJI[-—
cJclJ
c:JCJ
cJclJ
cJclJ
CJc:J
c=JCJ
cJclJ
c=Jc:J
c=JCJ
CJc:J
c=JCJ
cJclJ
CJc:J
c=Jr=J
cJclJ
c=Jc=J
c:J c=J
CJc=J
cJclJ
cJclJ
r=Jc=J
c=Jc=J
cJclJ
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881 tLBLH o1 T 857 8 88

882  STal 35 81 B58 . -62

893 8 88 859 5 85

884 #)-~'  16-32 868 + -55

885 (;SBe 23 16 15 861  IHT 16 34

886  (;SBI 23 81 862 RTH 24

887  RCL4 36 84 £J63 tLBU 21 81

ggg X-y)X/ g% 864 RCL2 36 82

C L0G

818  RCD 36 83 _n ggg 2 16 gg K=log r/log 2

811 o~ 41 | NK 867 LO(; 16 32

812 -24 868 i -24

813  PTH 24 869  RTH 24

814 tLBLB 21 12 878 .lBLe 21 16 15

815 5702 35 82 871 8 88

816 8 88 872  R.--'S 51 |

Yoo #~ry 16-32 873 tLBL 21 15- |C = C;_ {,k+1.Ki-

818 G5Be 23 16 15 874  ST05 35 85 "o T

819 PCL4 36 84 g75 (Bl 23 81 J-1 kel

828  L0G 16 32 876 1 81

82f 2 82 r=log -1 pn N _5%

822 L0 16 32 flog (C./C.)}" 878  STa7 35 87

823 : -24 9 Gnftg 879 b 31

824  ReD 36 83 log n/log 2 888  STa9 35 89

825 RCLt 36 81 881 RJ, -31

326 24 882  STa8 35 88

827  LOG 16 32 883 RCL7 36 87"

828  X:Y -41 884 yX 31

829 ) 24 885  CHS 22

838 18 16 33 886 RCL9 36 89

831 PN 24 887 4 -55

832 tLBL~ 21 13 888  RCL7 36 87

833  5Ta3 35 83 389 _ 24

334 8 88 898  RCLt 36 81

835  Xtf? 16-32 891 i -35

836 E;SBe 23 16 15 892 RCLS 36 85

837 (5Bl 2381 £J93 RCLS 36 88

838 RCL4 36 84 894 - _45

839 X -4 895 . -24

848 yX 31 K 896  TUS 51

841 RCLt 3681 | C,=cyN

842 X -35

843 RN 24

844 tLBLD 21 14 100

845 STD4 35 84

846 8 88

847  X1V? 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 lo lo .

854  X:Y 41 9 {log Cn/C-} Ly

855 . 24 K

856  Hx 16 33

REGISTERS

E L, 2 bc. 4N 5 IF I|7|+|< !3 = o Ik
1 |
| 50 ol 22 |bd o4 0o rb T/ Tt‘j oY
A IS [ b E I
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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 (V).

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 /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.



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 $ 4,000
Graphics production 5,000
Printing and binding 3,000
Total fixed costs $12,000
Variable costs per copy
Distribution $1.00
Commissions 3.75
Royalties 200
Total variable costs per copy $6.75
Keystrokes:
12000 D 13M6.75 |l
oMLil-————————- —
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: Outputs:

2000 iii A B ------- 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 OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
STEP INSTRUCTIONS INPUT KEYS OuTPUT J J
DATA/UNITS DATA/UNITS —_—
1 Load side 1 ‘==
2 Key in four of the following in —
any order: [— )
« Fixed costs F B F =
« Sales price per unit P 11 P =" —
« Variable costs per unit \ 11 \Y =" —
« Number of units U m U ;‘:J] " :\]
o [ ]
. i P — 1 —~
Gross profit G 1] GP -, (
3 Calculate the remaining o> :'
variabie. B F - F—"
1 P ~— (0=
o A
11 % = =
m u = =
I GP =] =
4 To calculate the degree of ~— Nr—-
o AN
operating leverage DB oL =

ON
Il ¢
I

T
.t
THE
el

3 4
11
11

-
11
11

aany
—
ATE
11




97 IJro~ram L.Jis'in~ |

8/31  *LBLH 21 11 8S: RelB
882  STOP e, F Ry s RCLe gg 15 Calculate GP & Star':
Be3 16 2] 83 Digit entered? B59 - -45 m Rg"
8B4 HH 24 868  RCLD 36 14
885  RelE 36 12 B61 X -35
Bt f,"CLC  J6 9 calculate F and B62  RCL~ 36 11
elF' - -45 i 863 - -45
38S  PCLD 36 14 store 10 pae 864  STar 35 15
ae9 - -35 865 RTN 24
Nle Rl 36 15 66, flBLa. 21 16 11
ell - -45 @t RelB 36 12
e12  STOA 35 11 868  Rele 36 13  Calculate OL
813 PTN 24 869 - -45
814 ~:LBLf 21 12 878  RCLD 36 14
815 508 3512 P Rg 871 - -35
816  F® M 23 83 . iE?  STDI 75 46
817 JUTN 24 Digit entered? 973  RCLI 36 46
BIB  PCLH 36 it 874  RCLA 36 11
el9 ~CLE 36 15 875 - -45
0ze + -55 Calculate P & store 876 . 24
821  RCLD 36 14 In Rg" 307 RTH 24
82a -24
823  Rele 36 13
024 + -55 080
825  STaB v
826  PiH 24
"+ tLBLC 21 13
828  STC 35 13 V' R
F'zZ
ggg PH? 16 23 gi’ Digit entered?
2221 ngﬁ ?g- ﬁ Calculate V & store
833 RelE 3615 N Re-
834 -55 090
835 mLn 36 14
836 -24
037 - -45
038  STaC 35 13
iRGj PHI 24
948 tLBLD 21 14
841  SroD 3314 U Ry
gfé ;Tllil 1€ gi Digit entered? _ELaGS SET STATUS
844  RCUI 36 11 100 FLAGS TRIG DISP
845 RelE 36 15 ! ON OFF
846+ 55 Calculate U & store , 0 o
847  RCLB 36 " In Rp" 20 ~ RAD O _\_o
848  RCLe 36 13 ®Digit? s o w
ggg h ';'2 3 6 LABELS
851  SioD 35 14 hOF P v ° U = G
052 PN 24 OGP Re a b ¢ d e
853 *LBLr 21 15 . 1 2 3 4
954  STor 35 15 Digit entered?
855 e 16 23 83 6 4 A o
856 RN 24 REGISTERS
0 1 2 3 4 5 6 7 8 9
80 81 82 83 84 85 86 B7 88 89
|
A F B P eV ° U - CP i P(U-V)
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INCOME STATEMENT (P & L) ANALYSIS

Program Title

Contributor's Name Hewlett Packard

Address 1000 N.E. Circle Boulevard

City Corvallis e _state  ©Oregon Zip Code 97330

Program Description, Equations, Variables  --Y--S-.in g:the s.:tanrl.a..r..ci-p.r.o du.c.iin.c.o.llLe.-$rmu 5
Net Income = (1.=Tax) (Net sal.e p.ri.c.e.~ Mfg.. -=- Op Ex)

I'l.thugh fr~ EL-®aQaP le Of _ca-cu 1atin g in QQllars. or percenzt.s,
the qYl.amis; -3 m.lUatQx QPe.r at.es.onl¥ with ne.t incom.e r eturn (.%..~d-
:p"E;; :r:-.Gen~I2.eréing ex.~n.s e . B.Qth..Pe rcentag.~ f ig.ur as-ar e...... ha.s..e..d...-0..n-

net sales 12rice -

net.ale = List --' L-iilscount .c—~L!'.L

operat;i.ng expe.n se <~L .= .operati ng..ex.p.ensa f ..nat.-
5alJ;! price
- T.l:I~ pr Qgram .£.an also be used -tO simulate 9.~ omRa.n.y wide income.
statement by replacing list with  a:J;:0Oss sales ., and manufacturina

~.8L wj. t h cost of gQods solCL

Operating Limits and Warnings * discount is a perc:entage of list
The program assumes a tax rate of 48% Since the rate varies from
company to company , the .52 (1-.48) in the program must be replaced
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 /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT IIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAIl BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.




cortetfon]
DL L

SampleProblem(s) What is the pet ret"! —— ~ —— jteny that is sold for 11.98,
d iscounted through xthe distribut-on at c- average: -—~—-~~ !_____ ha&awda

d)

e)

how high could the overhead (operating expense) go before 1th
product begins to lose money.

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

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



Sketch(es)

~t) 1198 [Al 35 [Bl 25 [CJ--32 LD
~ 3. 25 Lc-LIE-L 13 6L

C) E [E] 10000 [X].ee=  10634.83
4.L ..Q...)1U-J32L~ 58 26

€ 32 [0~ L~L-1-—U.sta 1. 00 [f]

| E-J L8 »_6-7

Lal .. 35 discount
-.-3.....2.5.....malLud Ciu.r.illil

C.p~_s~t-

JL u0~2 1~J~5 L.IIH3 [c~32 IDJ

32 p er.a..tin-.expens ~j;J

12.00 li....s~ price

13...69t~et q:uL-U!1J; $J.2 listl

11.00 list

10.00

[F1

list

9. 36~freturn

9.00

list

6.47-—return

[Bl-

-1Q~.4..SL-li. .s. L$L_

-=~.QJ ~Lscount ($ L

6.82
3.00
3.82

net sale (©)]

manuf actur ing ($)

ﬁ{g@s in ((igr{}ribution)

-2.19 applied operating

e-xpense (overhead) )
1.64 n-et profit beforeta~'{$
- .79 tax (9



Solution(s) G.on "t

~~1t

is always

([f1 J option

ne ce s sary to

complete

a solution

b-ef.o re

using-a

e

-s-hif ~



Price Sen Income Net Op Exp
~1 List t Decr Statement  Sale ($)
$
~ List (9 Mf(g_)
STEP INSTRUCTIONS DA*’E&LTS KEYS D,STUAT/SlirTs
1 Load program c=Jc=J
2 Kev iIn v, Fn.eFn" _enF +"h0o ru- CJC:\]
5 variables CJc=J
list $ C=J LA]
-discount ~ _':J Lo--J
.manufacturing cost $ =JI
*operating expense % CJ Cg:L\]
*net orofit after tax - ::\] és\]
" CNLu® or- +"W -+ h je~~~1.1 [::\] | A-E]
4 Change any variable by keying in a new =Jc=J
value f::‘] -[A-:-_:-E‘]
. D~0",,,,~~ . —F l-- 7 C—~ [::J
to see t-h",".FFA,_.tAF ", t-Ans [Z:J C::J
S - - c=J c=J
‘net sales ($) - $ LLJc=J
*operating expense (%) $ LLJ d]
-net orofit- (s < doooo AL
7 To .PW t-hp 1; c:t-n~;,-.0 ""Anc,#; u: +" C:JC:J
of the net orofit* _':\] =J
h",rr;nn;nrr n~i,-.o " ".':i D
b) decrement $ u--L ~
preview of constants c::a C=J
[=3CJ
Manufacturing cost :::\] c=J $
operating  expense =N é: =J %
Beginning nrice _::J J $
e e e =J =] %
Beginning  orice minus decrement =] [:=] $
ociIt-;nrn”, t-n . nF;t- -:\]CJ
R™,n;nn;nn  n.-;,-.c""inn™, () +;""0"" i~ E:: [::J
SR =) ¢=]
This oroceedulre cé)ntinues until a oric [::J ::J
would be zero. CJ =J
R To n""Au;AW t-hp ;n,..nmA flt-rlt-omon+ G.J c:::J
List price C:J J $
-Discount =J C:\] $
Net Sale =J [::J $
=Jc=J




STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

-Manufacturina
", (

-Operating

sh+s,

vee. ed TN"N; e

Expenses

prnfTit- hofnro

Net profit after

taxes

*1f any variable

(nr ,,11 "r; "hl 0" h""o

has been changed

a_solution (steps 3 or

_5) before

using

riny NnF the shift ontions
ol ("‘,

fla) throuah

=:J
=:J
c JCJ

c=J
CJC]

cJCcJ
cJCcJ
cJCcJ
cJCcJ
c=:JCJ
cJCcJ
C:~CJ
cJCcJ
CJc=J
cJCcJ
CJd [=:J

cJcJ
cJcJ
cJcJ
cJcJ
cJcJ
cJcJ
CJ CJ
=:JCJ
JCJ
[=:JCJ
-JCJ
:JCJ
c= =Jc=J

=:ICJ
JCJ

CJ [=:J

CJICJ

c=JC=J
cJclJ
CJ [=:]

$

L I e T <2 A 1= )
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38
STEP
gel tLBLH 21 11 . . 857 tLBLD 21 14
882 STOA 35 11 store list price 858  STOD 35 14 store % op Exp
883  F;1) 16 23 83 for use of flag 859  F3? 16 23 83
884  RIN 24 ¢ std pac  105- 868 PTN 24
BaS  RCLC 36 13 861  GSB3 23 83
886  GSB2 23 82 862  PCLE 36 15
887 . -24 863 . -62
8Be  STO09 35 89 864 5 gs _lbl3-Net Profit
8e9 1 81 MFG 14 865 t 82 -52
818  GSB4 2J 84 Lelo/m—— " 866 -24
811 -24 867 - -45
812  STOH 35 11 868  STOD 35 14
813  PHI 24 869 PN 24
814 *LBLB 21 12 §713 tLBLo. 21 16 11
815  STOB 35 12 ) 871  STab 35 86
816  F3? 16 23 83 ~ Store % disc iR P.J. 31
817 PN 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 % 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
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 PN 24 gg?  X\i) 16-34 less than zero
832 tLBLC 21 13 888  R/S 51 orint Tist
833  STOC 35 13 889  RCUI 36 11
834 F3» 1623 83  Sore MM 898  PHX _14 ) ]
835 PN 24 891  RCLE 36 15  Print net profit
836  GSBI 23 81 892  PRTX -14
837  GSB2 23 82 Lol IxIb12 893  SPC 16-11
838 X -35 894  RCLA 36 11 )
839  STelC 35 13 895  PCL6 36 g6  decrement list
848 PN 24 ~| 896 - -45
841 tLBL2 21 82 ~ 897  STOA 35 11
842  RCLE 36 15 ~ 898  Gro5 22 8S
843 > -62 g:) 899 1 81 superfluous junk
844 5 85 o 1138 4 84
845 2 82 n 181 CliS S20~
846 . -24 A 182 STOr .3546
847  RCLD 36 14 0o 183 nOi 22 45
848 + -55 ‘E'EI 9 184 tLBLE 21 15
849 CliS -22 pLL 185  STOE 35 15 _
858  EEX -23 § 186 FJi) 1523 g3  oOfS net profit
851 2 82 R 187 PN 24
852 + -55 9
853 EEX -23 ~ 110
854 2 82 3
855 -24 Q
856 PN 24 REGISTERS
0 1 2 3 7 5 ebecr et INN 80f}....|)5(p —te  ®
80 81 82 83 84 85 86 87 88 89
AL B ; ¢ i ; I
List % Disc MFg ($) % 00 Exo % Net Prft




STEP

97Pro~ram 1Js'in—~ 11

' .. 163 tLEIL" 21 16 12
ﬁgg Réf§3 %2 812 164 RCLEl 36 11
118 N _a5 165  PRTX -14
111 . -62 -52(Ib13-% oper Exp: igs RCL_9 36 22
i ; > 168 LSTX 16-63
12 X _35 169 X:Y -41
115 STOE 35 15 s ¥y o
116 PTN 24 7 Xy el fList -discount net
117 tLBL3 21 83 173 PRIX By sale
118  PCLC 36 13 174 SpC 611
gg 8l 23 31 175 RCLC 36 13
o1 CHS :22 1I-(MFg/(list(1-% 176 CHS =22
192 1 a1 disc)/100»)]x100 177  PRTX -14 ~Mfg contribution
123+ _55 UL 55 margin
124 EEX 53 179  PRTX -14
125 > g 188 SPC 16-11
126 . 35 181 ";SBr) 23 16 14
s PTN '2 4 182 CHS -22
1§é tLBLI 21 81 Rcl list 183 PHX -14
129 RCLtI 36 11 184 XRX il Op Exp profit
138 tLBL4 21 84 igg’ " gé before tax
131  RCLB 36 12 %Disc 187 PRTX
e 1 -14
132 EEX -£3 100 -
133 > g 188 SPC 16-11
134 _2£21 189 L] _62
135  CHS 22 132 g gg
136 1 81 .
137 + -55 gé X;(Y _351, tax profit after
138 X -35 - tax
139 ST09 35 89 194  LSTX 16-63
. 24 o8 PRIX By
141 tLBINl 21 16 14 197 LSTX 1653
142 ":Be 5 16 15 108 N ‘55
143 PCL9 36 89 199 PRI - "
144  RCLD 36 14 288 R/S £l
145 X -35
146 EEX -23 Net salex¥%Op Exp
147 2 82 100
148 -24 210
149  STO08 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  STO7 35 87 220
159 LBRLTN 24
168 tLBLr. 21 16 13
161 RCLO 3 gg et sale
162 PTN 24
LABELS FLAGS SET STATUS
used  _ used ~ used | used [ used Ibsed FLAGS TRIG OISP
used ® used ¢ used Id used P used ' 0 U(')\l U,Z'_ DEG O FIX O
0 ! used 2 sed 3 Lsed 4 Lsed 2 10 K GRAD 0 scl 0
—s s 2 lg .20 Kl RAD O ENGO
used oSt 30 0 e
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HEWLETI -PACKARD  Cor-1PANY
Corvallis Division

1000 N.E. Circle Boulevard
Corvallis, OR 97330

CF

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 +.0l %
(.0001 decimal). This largest cash flow must be entered agairi in sequence in

step 4. If acash flow larger than the value entered for CF MAX is keyed in at
step 4, erroneous results may occur.

The answer produced is the periodic 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 Il
this program material AT HIS OWN RISK, in reliance solely upon his own inspection
upon any representation or description concerning the program material.

. User accepts and uses
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
MATERIAL.
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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 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.



Sketch(es)

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.

INV = L CPF

=l (I * IRR)j

= number of cash flows
jth cash flow

>
|

CF,



Example 1: A

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 L oL ~
the expected yield or IRR? a
End of Year Cash Flow End of Year Cash Flow

1 $46,423 6 $ 23,199

2 40,710 7 21,612

3 36,638 8 20,037

4 34,097 9 18,460

5 32,485 10 311,406 (property S

sold)

Keystokes: Outputs: . ~
250000 B 46423 m 40710 m R
36638 m 34097 m 32485 m
23199 m 21612 m 20037 m
18460 m 311406 m m o 13.98 (annual IRR is 13.98%) -

Example 2:

Property requiring a $30,000 investment will be sold at the end of 2 years. If the - —
investment results in the monthly net cash flows shown below, what isthe IRR?

End of Month Cash Flow End of Month Cash Flow
1 $ 16 13 $ 201
2 50 14 195
3 175 15 178
4 181 16 197 ~
5 143 17 210
6 147 18 220
7 151 19 206
8 176 20 194
9 184 21 187
10 193 22 190 o
11 157 23 201 -
12 190 24 35,000 (property
sold)
Keystrokes: Outputs:

30000 B 35000 m

16m 50m 175m 181m -
143m 147m 151m  176m

184m 193m 157m 190m  --

200 m 195m 178 m 197 m

210 m 220 m 206 m 194 m

187 m 190 m 201 m 35000 m  -- 24.00 (all cash flows input)
m ----------- o U5 (monthly IRR)
12D 13.79 (an annual IRR

of 13.79%)




INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
INSTRUCTIONS INPUT KEYS OUTPUT C\] C\]
STEP DATA/UNITS DATA/UNITS ICI
1| Load side 1 and side 2. [: -JC J
2 Input initial investment. INV D INV - _n
3 If there are> 22 cash flows, ke h _—
f—- -
in the largest cash flow. CF MAX CF MAX e ~—
o g 11 ) L C_J
4 Beginning with the first period, J[ I
f-- a-
key in all cash flows in sequence| J
B T CF T #ofcFs J G
pressing after each value. ofCFs
T cicy
5 Calculate the periodic internal
. CJc=J
rate of return m IRR (%)




COMMENTS COMMENTS

0o OIS Clear registers i RCLH %% 8L fa sets up | for
BeJ 16-51 859 qe count down and keepc
BB4 16-53 368 ip  track of original
. INV —4R 861 # of cash flows by
8136 16 22 Be E 862 35 46 Storing N.N.
BI1'L 16 22 1 Clear flags 863 PN 24
B88 864 .LBLe 21 16 15
889 Input _largest _ cash 865 FO? 162 8~
BIB flow if #CFs>22 866  GTOB 22 ge  Unpack double
B 867  INT 16 3a  Stored cash flows
012 35 uti 868 EEX -23
813 36 15 869 85
B14 -41 878 -24
B15 -24 871 RTN 24
B16 INV/2CMAX-+RE 872 *LBL8 21 86
817  LSTX 16-63 073 FRe 16 44
818 SFB 16 21 0€ Flag 0 indicates 874 RTN
819 2 f12 >22" cash flows 875 fLBLD 21 14 gatyp |
828 876  GSBIl 23 16 11 N N
82f RTN | RCLI 36 46
822 *LELC 21 13 | 878 EEX -23
823 EZI 16 26 46 If FO pack data 879 82
1324 F8? : " 88B
825  GSBc: In registers 881 35 46
B26 8T+ B82 Bl
027 -41 883
828 36 46 Dispaly # of cash 884 B
82Q flows (add if >22CF~ 885 1
BJ~ B86  STuD
0J1 887 tLBL4 21 84
BJ2 21 1t~ 13 B88 CF8 16 22 0¢
0JJ li2 889 ti 8ti
BJ4 i 898  5T0B 35 B3
835  RCLI 36 46 891 .LBL5 21 85
0Je 1 16-32 892  RCLI 36 46
1337 Hoe 22 8t 893 INT 16 34
838 61 894 FI? 16 2J 81
BJ9 35 46 895 GSBd 23 16 14
84B + -55 896  RCLi 36 45
841 [LX -51 Drop stack and Q7 FP 16 23 ul
o o Clear X o on sk g Uneack O
ST+B -
844  ST=B 35-24 Be ZCMAX/105-+R0 188 -35 .
845  SFI 16 21 61 181 5~ (i) in Ry
846 tLBLe 21 Be 182  RCLD
B47 RJ -31 183  ST=8
848 81 184
049 -45 185 DSZI 16 25 46
BS8 -41 Scale cash flow 186 (;T05 22 8S
851 36 Be ) 187 F.: 16 23 Bl
1352 -24 If CFj,j>22, drop 188  GTOB 22 Be
0S3 FU 16 ™ 11 : 189 *L8L6 21 86
BEA i 16 34 fraiijpnal part 118 RCLB o oh
855  RTN 2 of CFj 111 RelE 36 15
B56 fLBL,.. 21 16 11 112 -45
REGISI~H::>
0 Used 1 Used 2 Used * Used > Used ®Used ® Used ® Used

57 58 59
> Used 54Used 55Used 5?Jsed Used Used Used

Used ' Used

5OUsed 51Used 52Used
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46
STEP

113 Yoy -41

114 -24 170

115  RCLD 36 14 f )

116 y: -35 “fl 1 +1)

¢ RCLD 36 14

118 XY -41

119 + -55 + i

128  STUD 14 (1 + 1) next

121 LSTX 16-63_

r2 ABS 16 =1 °

123 EEX -23

124 CHS -22 - /s 180

o L, £15 f@/1()

126 X>i" 16-34

L .-, 6107 »xg7  +DONE!

128 GSB" ~,016 11

129 GT04 £ B4

138 tLBLO 21 B8

131 Fe? 16 23 €@

132 GT06 i 86

133 SF8 Eo 21 88

134  GSBh 23 16 12 190

135 Grab 22 85

136 "LBU:. 21 16 12 Loop back for

igg g 322 lower 22 CF S

1J9 RCd 36 46

148 °f -55  Reset r to lower

141 STOI 35 46 22 CF

142 CLX -51 S

143 of -55

144 RTN 24 200

145 LLBLd =< 16 14

146 g 82 Add 22 if flag a

147 - 82 Clear

148 FO? 16 ~+ 88

149 [LX e

158 + -55

151 RTN %47

152 fLBL? 21 1.

153 RCLD % 14 Reset_ Ry for anothe

154 1 81 pressing of [O] 210

155 - -45

156 STOD T ot

157 EEX -23 Rr must contain

}gg ) _3% integer here

160  RCLI 36 46

161 LSTX 16-6::

162 X -35

163 SiDI ¥ 46

164 X~ -41 220

165 RTN 24

166 R-e 51

| |

LABELS FLAGS SET STATUS
0 E 0
A TNV rf MAX rF -+JRR >?7 rF FLAGS TRIG DISP
“USED " USED ° used ¢ USED |° UsED | * useD o Mol e | e -
2 3 4 2 1 0 K GRAD 0 SCl 0
g(ISm ] } . . USED , - 0 K RAD . 0 EN- 0
USEn USED USED 3 0 12 —




Program Descripfion |

Program Description, Equations, Variables The calculation of required salesman to covern
territories utilizes theTImodeI:
1. L C. F.
N i=l - 2
P

n = Desirable number of salesmen

C.l: Number of customers in class size i

F.l: The desirable number of annual calls to make to customers in size
class 1i.

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:!Ints

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 |l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

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



Call frequencies
in territories i

3 1000
7 2500
10 3D00

(iiventhe above data and the infonnation that the number of calls Jllade-b.esch
salesman averages 2000 per year; find how many salesmen WQuld be required to

reach the workload?

Solution(s) 2000 [A] 2000.00 [P]

3 [8] 1.00 [eni™y] [E] 20.00  Nic,]
1000 [c] 1.00 [E]  6500.00 [~ F,]
[D] 3000.00 [C.F,] [E] 25.00 [ N
7 [B] 2.00

2500 [C] 2.00
[D] 17500.00 [C.F,]
10 [B] 3.00
3000 [C] 3.00
ID 30000.00

Reference(s) S.E. He¥!!lann',Determining the Optimum Size of the Sales Force, " in
~laFketing Research in Action (New York: The Conference Board Report, Studies
ill-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.



INSTRUCTIONS

INPUT

OUTPUT

DATA/UNITS DATA/UNITS
1 | Enter program. CJ C:J
2 Input annual averace # of calls made bv a CJE:J
c:",1Ac:m",n '[_-A [ | p
3 Input # of customers in class size i (C.) [JLJ C:J en~Fies i
4 Tnnllr sonf "M, 1 e 11c: rn m""K-A rn . _CEJ_ Ql
in class size i, (F.) Fer li;\] .C_ .]. i
< )Yr m - |=lJ'[—_ ] L C,F
Repeat 4-6 %orli:I 2 3 een L~ |
7 Compute total # of annual calls to make to e -]
customers Q-y ]Ci..\] I F,
S | Compute # of salesmen required QCi:l\%J N.aa

||”’r " - A
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STEP
881 :+:.LBLH 21 11
082  CLRi;: 1635 clear register
8tE 05701 35 fil
0&4 RTH.! 24 store P 060
1385 ,:.LBLB 21 1:
886 ST02 62
Bel7 sT+3 35-55 63
fles 1 61
809 BT+4 35-55 El4
818 PCL4 3£ 64
gl1 -41,
312 A -~
gL *Lgm ot i :nput gl.tto compute —
815 Red 36 i | 1 neite compute
816  firm 1 36 64 =
817 - -24
lito~  PIN 24__
1319 +LalLC 21wy
828  STG5 37 &
021 ST+6 = 37 86
8% 1 81
@27  ST+? "8 59 87
824  peL? 36 i)' input F. to compute [oso
B25 XY -41 | FI ana to compute
&26 FJ- -31 F
87 PiN 24 1
82s ,LBL1 21 81
829  pelf 36 El6
0JB RCU 36 VI
0J1 -24
832 RIN 24
033  *LBLD 21 14
@J4  RCL2 36 fi2 090
835 RCL5 36 65
836 _jcr [ compute IeIF’I
0J7  ST+8  [Se&c i
838 PIN 24
BJ9 |LHE 21 15
8B RCU 3 63 |[compute le,
041 F>5 51
f142  *BLE 15
845 | LKE 21 15
646 RelS 36 6S
847 P 36 Ul |COmPute N
048 -24
e49 WT 16 34
858 £'TN 24 SET STATUS
1351 P./S 51 FLAGS TRIG DISP
ON OFF
a o ~ DEG O FIX  ~
110 10 In GRAD O scl O
2 0 rr_1 RAD (0] FN~O
3 0 5i —
REGISTERS
7 e 7t,  Crc TF | T “Ic.F |
80 ol R4 o3 B4 5] [§] I4 20 1°)
1
A B [> [\




Program Deserip'ion |

Program Description, Equations, Variables Sales work often involves calculating theunkno\'ID
amongst the interrelated terms margin, markup, selling price, and cost. Marginif,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 |l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material_

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



Sketch(es)

Sample Problem(s)

elL If the mar3i!l..:i,s 10%an _uost  i;;~160 . j'{h9,ti ~ :tlLeseUing:R:r :Lc~?

QL If the margin i£30 ~ wllat mig'k].;l@Rul~Ltl}i§J2e?

o If list  price i~ ~~f§, lI-t is $.1.45 and two of th~ di~c9unts ar~ 48%apd
~%--wha~J:..~the thi~ C9t~ goll!lJ~rate?

~ ~f 1 ~—~:t:..J2E~t® 6.20 and ~here are two discount rates 50~ aDbd 2%what.J;:s the

net?
Solution(s)
a) 20 [c 160 [B] [A] ... .. 200
b) 30 [Ci 101. ,.. ~~ 42.86%
~2 328 HL IAl 1.45 [f] [B]1 48 [fL [©0 5 [f] [0] Ifl [E] ... 1Q,-~H
d) 620 [fL [II] 2.0Jfl tCL2 [f] [0] QJIL mJ [fl [B] .... -3-Q -
~ 1 [ [At101-1fet . ? HLL)] 5 [ [E] (LBl Lifz¥l L-J ~. " 2'L.or 24~

Reference(s) '!'.I}es~-programsare a modification of the Users' Library Program # 23Q5~
submi.,t,tedby Miguel Tarrab and # 4571 submitted by R.W. Edelen.



~1

~ Selling
STEP INSTRUCTIONS DA#X%ﬂLTS KEYS D;%gﬁﬁﬁs
1 | Enter proaram r.rirn CJ C:\]
2 Tn,o.+- +-hO 1n-.- R . CJ :J
‘sellina price < C:.:\] -~
‘cost S :J Le d
.margin % =:-) l]_
.markup % ~_~J ~
3 Calculate the unknown (: ::J =
4 g L~ L1
*cost LL Li—
"margin L J[" ~:J i
“"markup [: =-J C.D_\J %
OR L — E...
2 Input the known values — ~I
<. ) Al
‘net g [-F--] [ ""]
“di 1 o [ ]E.e.
.discount 2 % th FU-3-
< gv ] e
3 Calculate the unknown

"list price
net
"discount 1

"discount 2
.discount 3

If vou wish to solve discount problems with

1pcec:  t-h",n t-hrt=>t=> ,.-1; vat== +  f"~,.. +-ho

%

%
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STEP

@81 t:LKC, i I]t" 11 5 29 (.3
e82 STl 35 81 i i aS7  RJ? 10 27
88."3 P%Q ks 2294 store list price tJ5S F-Tt4 _ 24 -~alculate Dr F3 is
804 P 24 & RCL5 -t 15 Ilsedto dif erentiate
805  RCL5 36 05 @GB  HL4 36 0 between entering a
886  RCL4 36 84 Be1 el 36 82  value and solving
e0?  pelJ 36 83 os2 feu 36 fl For a value see
@3é RCL2 36 82 B6J GS?' 23 81 ~tandard pac p.L0502
= 064  STCA3 35 B3
089 ! ¥ calculate list thir =y _23
818 " T i , 23
| . -
gil -24 2 . -35 ralClilate o,
8y PND 16 24 N o
on sh i 860 tlBle i 16 '
815 tLBu:' ir 1£ 12 fro B2 -23
816  8TD5 I e85 store net égé : '92
817  FT 16 23 k= e " g;
B8 PIN cor g e 3
819 RCL4 3t 84 K e
B?5 - -45
8J .
826 RCLJ 30 &76  STD4 B
e21 ROL2 36 82 .
O = P 36 81 ng E%& 16 23 63 store 0
823 { -35 f]';o PCIII.S % Zg calculate 03
{ il a ti
8o b 35 | calculated net BBt  PCL? 3 W  _____.hote ______
/326 RN 16 24 881 PL2 =t 02 FI is used to
@22 5105 35 /35 882  FCLI 36 el decide which of two
028 PN 24 BS) .9l 2781 equations to use to
020 tlBLr 21 16 & 384 *iy 8 14 solve for selling
e B85 -
8J8 EEX - i or cost
/3.31 5 82 change to decimal 886 ~ @2 1 using margin
fH2 _24 store 01 687 H -‘]vy ! 2 using markup
833 1 81 &88 PTN s
834 Vo -41 889 *LBL1 21 81 ~ Tmmmmmmmmmsmmomees
1335 - -45 8913 _35
. Enil
336  STD2 35 13 €91 « 0
B3»  F3? 16 ~i fH 832 '5‘1‘
838 PN 24 g9 2 o
339 PCL5 36 85 694 x5 -
848  PCL4 36 84 095 - -45
841  PCLJ 36 83 edf I 24
T 897  *LBLH 21 11
842  PCLt 1> 81 21 11
343 GBI 23 81 calculate D, gog  ST0e & <4
34 5102 35 82 B99 SEZ %{ is ' calculate or store
845  EEX -23 Hig =l i6 < 83 selling price
846 o 82 Ll FIN 24 o -
847 X -35 192 pelF 36 12 & >
848 RN 24 183 pelLe =t g o i
849 tlBLoi 21 16 14 04 Pioacwre B R
858 EEX -23 185 CH5 ATk = 8
851 2 82 186 1 01 ug
052 - =24 HF + -55 I 5
853 81 1C8  F1? 16 23 @ o n
854 X"‘tt -41 109 1-X Tz o ke
855 - -45 116 ' 35 o N
856  5T03 35 83 111 STD4 i1l u -
REGISTERS
1 2 3 4 5 6 7 8 9
list - D2 Dol net
80 8% 82 83 84 85 86 &7 8 -39
(0]
oy cost ICmarkuP or marg n IE \]



97 Dr()~ram IJsrinA 11

112 PTN 24 _ 168 ST0C 35 13
IH  tLBLS 21 v ! 169 ch l!o2281
114 STOB moyE 178 EEX -
115 SF2 16 17182 171 = 82
116 FIn, 16 23 83 az X -35
ur, RTN 24 J71, PTN 24
118  RelLf:! 36 11 174 tLBL3 21 83
119 RCL(% . 36_ 13 175 CFl 16 22 81
128 FI*;" 16 =i Bl cost =8/(l+markup) 176 CF2 16 22 B2
izt CHS -22 cost =8 (I1-margin) Al 1 81
122 1 81 178 - 55 | Store markup e
123+ 55 179 stoc 35w |3-diust flags
124 FI*:" 16 =i 81 18B PN 24
1.\;:
125 E 52 181 tLBL4 21 84
. ()
Fiw Ly 52 Kl 182 RCLA 36 11
j?7 X -35 | Mg 183 ReLF 36 12
128 STaB 35 12 (CIJOM:>I 184 ~:CH 16 5;5, nargin = Sel'ing -
129 PTN 24 0o 185 CHS -5 | :ost/selling
Hg  tLBLC 21 13 b, W 186  SF! 16 21 81
181 F32 16 HaBJ p o < ouw U 187 1 81
H2  GT02 Lo 82 T qu U ) 188 —= 55
E3 R(I::L'%n y 36 13 o ! + 'B '8 g 189 S-l.-.?.?. 3B ¥
134 10 N 82 S Ll e G 198 ol -41
135 {;T04  "_sg4 a2 i LT e g 191 RTN 24
g? EH]H't =21 om oM g 192 tLBL5 21 85
-21 a2 Ay 193 RCLB 36 12
138 1 81 ~ U= o W ~ 194 RCLA 36 11
_ [ [gg . -
Sg 1.7.\' E)S ﬁ s E'(”:“,f SJJ %%Ec)? Cﬁ?H 16 212 g?
141 sTéF -35 &N éﬂ ECH ESG 197 1 81
142 35 13 > > 1 N 198 :~ 55 marku = ||' -
143 SF1 16 21 81 a EEUIOC W 6 199 STaC 3S 13 (F:)ost/cf)est 1nd
144 EEX -23 st ' 288 X -41
145 2 82 281 RTN 24
146 X -35 282 P/S 51
147 PN 24
148  tLBL2 21 82
149 1 81
1Se e LS
151 STar i 13 ,
152 SFL 16 21 81 [Srore nardin and
1S3 CF2 16 % 8~; -a 9 210
154 PN 24
155 tLBLD 21_ 14
156 n" 16 =87
157 GT0J ‘L 83
158 F2? 1o 9™B2
159 GT05 & 85
168 RelLC 36 13
161 ENH -21
162  ENTt -21 markup = margin/
163 CHS -22 (1-margin) 220
164 1 81
165 + -55
166 LX 52
1ot X -35
LABELS FLAGS SET STATUS
A selling cost © margin ° markup 0 FLAGS TRIG DISP
a b c d 1 ON OFF
list net 0 D~ D~ o O O DEG O FIX O
0 1 2 3 2 1 O O GRAD O sci O
s 6 ; 8 . 2 0 O| RAD O] ENG O
used 3 00 _













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 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 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. o 10 er il you have to: research the
application; program the solution; debug the program; or co ee 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. e: a catalog of contributed programs;
catalog updates; and coupons for three programs of yo ce (a $9.00 value).

Users' Library Solutions Books

Hewlett-Packard recently added a unique pro le 9 contribution to its existing software
line. The new series of software solutions are a c ~ | programs provided by our programmable
calculator users. Hewlett-Packard has currently a er 6,000 programs for our Users' Libraries.

The best of these programs have been compiled e rary Solutions Books covering 39 application
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 &
Real Estate Investment
Taxes
Home Construction Estimating
Marketing/Sales
Home Management
Small Business
Antennas
Butterworth and Chebyshev Filters
Thermal and Transport Sciences
EE (Lab)

Industrial Engineering
Aeronautical Engineering
Control Systems
Beams and Columns
High-Level Math
Test Statistics
Geometry
Reliability /QA

Medical Practitioner
Anesthesia
Cardiac
Pulmonary
Chemistry
Optics
Physics
Earth Sciences
Energy Conservation
Space Science
Biology
Games
Games of Chance
Aircraft Operation
Avigation
Calendars
Photo Dark Room
COGO-Surveying
Astrology
Forestry



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 wuseful 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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