~ 03139D  program Deseription | o

( )
Program Title CURVE meG - -

Contributor's Name __T-H. _(P_.._T@ MRI‘ N

Address P.O. Box. 61672 — _—
. REP. OF SOUTH .
\Clty _ MARSHALLTOWN State AFRICA ——— —— Zip Code 2107 ‘_‘_)
( : )

Program Description, Equations, Variables _Program fits a set of data points . to: _
_Straight lines, exponential curves, logarithmic curves and power curves.

Calculates regression coefficients, correlation cocefficient and projection of ___
X and y values for each curve. Data need to be entered anly once.

BEquations used: _see also page 3 and 4.

1. Linear Regression__

. R 4 =a+bx B
2. Exponential Curve Fit A4 =,aekvm
3. ILogarithmic Curve Fit __ y = a 4 blnx
i 4. Power Curve Fit y=ax
N—

Operating Limits and Warnings E@g@ti@,ﬂz_malpﬁ.,Qf,}i _and/or ~Yi_.l’j:ll,,S’é“-'lse
machine error. This can be avoided by adding or subtracting an appropriate
constant number to/fram all x. and/ory; .

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
3 this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and-without reliance
k 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) Listed are the sales for thefirst 6 months of a product's life.
@ || According to linear projection, what should be the sales after 12 months ? _When
would sales reach the 150 unit per month mark assuming constant linear growth 2
what should the above results be for respectively an exponential, logarithmic or
power relationship instead of a lihear one ? A

Month 1 2 3 4 5 6 B
Sales 15 37 52 59 83 92
Solution(s) . ___ Seepage 5 .. .

o s —

s 1‘
Reference(s) ___S€e page 6 . e : .




Equations used:

1.

2.

3.

Linear Regression:

Exponential Curve Fit

Logarithmic Curve Fit:
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slnx
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I (Inx)%-(Z1lnx)?/n

v-bInx
Sx
k
slny

-
[?+b1n%]

o]




Zlnxlny-ZlnxZlny/n -

4. Power Curve Fit b =
Z(lnx)2-(Z1lnx)?/n
’ |
a = exp[}ny—biﬁﬁﬂ
s
r= bs1nx
1ny
v ='?exp[1na+b1m£l
2= exp[?nz;ln%]
Y : % = X - T = Z_X
Where: X= 4 ; ) 37 -vn
Inx = Zﬁ?x : THyY = Zﬁ?x

. sy = [?53:%§§;fzgﬂ%

E:(lnx) 2= (zlnx) /1] ¥
) i}

slnx ;n—l
i
o= [
' : ]
s Z(lny)2-(Z1lny)2/n
lny =~ n-1




Sample Solution Key Strokes

{f} {a} » 0.00

1 fENTER} 15 {A} 2 {ENTER} 37 {A} 3 {ENTER} 52 {A} 4 {ENTER}
59 {a} 5 {ENTER}.83 {A} 6 {ENTER} 92 {A} > 6.00

vfff»(B} -+ 1.00 (Linear Regression)
‘ > 3.33 **% (a)
> 15.14 *** (D)
>

0.99 *** (r)

12 {E} »> 185.05 units
150 {D} -> 9. 69 months
{£} {c} > 2.00 (Exponential Curve Fit)
> 15.17 *** (a)
> 0.33 *** (D)
- 0.94 *** (r)
12 {E} + 814.92 units
150 {D} > 6.90 months
{f} {p} > 3.00 (Logarithmic Curve Fit)
+ 10.20 ***x (3)
+> 42.07 *** (b)
> 0.97 *** (r)
12 {E} + 114.74 units
150 {p} + 27.75 months
{£f} {E} + 4.00 (Power Curve Fit)
> 16.38 *** (a3)
-> 0.99 *** (Db)
- 0.99 *** (r)
12 {E} + 191.70 units

150 {p} + 9.37 months
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Hewlett Packard HP-97 Standard Pac.

Spiegel, M.R., Statistics, First Edition,
Schaum's Outline Series, McGraw-Hill,

New York, 1961.
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User Instruetions

»

‘HNITIALIZE 1.LIN.a,b,r 2.EXP.a,b,r 3.10G.a,b,r 4. PWR,a,b,r?

Page 7 of

11

x4y () > 2 x > §
STEP INSTRUCTIONS DATHUNITS KEYS DATAIONITS
1 Load side 1 and side 2. L__‘J E___J
2 Optional : switch to NORM for data print out |:] l:l
3 |Initialize £ ][ a] Q.00
4 |Input x value Xy ENTERI [ ] | *;
5 {Input y value Y5 [:5:] [::j] i
6 Repeat steps 4 and 5 for all data pairs [j:i] [i:i]
‘ 7 _]|Delete erroneous data pair *k EnTeER| [ | Xk
x e ] ] | x1
8 Compute and output a,b and r for any desired [:::] [i::]
fit LI ]
1. Linear Regression E l,a,b,r
2. Exponential Curve Fit [jiji][iéi] 2,a,b,r
3. lLogarithmic Curve Fit Lellol laane
4. Power Curve Fit (£ ][ & ] 4,a,b,r
“) 9 |Optional: Make projections based on a known [:::]
~ y value * y N K
10 |Optiopal : Make projections based on a known ~
x value * X v
11 |For a new case go to step 3.

* Note that the proJections will be based

on the fit that has been chosen last in

Step 8. If projections based on other

fits are desired, step 8 must be repeated for

that fit.

JUOdo0Oouoo0do000000H 0
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Program Listing |1 Page 8 .of 11

©

,&o
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STEP ) EY ?QDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
21 1€ 11 = 1 1
: ;6-3" Clear registers for gzg : B; LIN indicator
b data entry and - s - b
16-51 23 8z Calculate a,h,x for
el output 0.00. - €d 9
16-33 23 82 LIN. L
ag 16-51 :
2| 24
4§ 2 s
:,‘5 ;; Calculate xilnyi, ;.é gz Calculate b for
35 r :
32 yilnxi and add to . 36 ad LIN and PWR.
4 -41 reg.0 and 1. 423 (36 a6
&1 ks T X -35
21z -3 Compute I+ in @68 RCLS 36 a8
613 §T+@ 35-55 88  |primary regs. and ggs = -24
814 2 25 14 Iln+ in secondary &78 -43
8i% 3¢ 13 regs. a7 36 8%
gif 32 @7z 2t A4
-35 873 3
35-55 6 g4 36 8%
23 @6 24
55 -45
23 @& 24
SE 3% iZ
-, :‘: 4 16-51 Calculate a for
&1z Calculate x, 1lny, , 1€ 52 LIN and lna for
35 14 1 1 36 12 PWR -
3z 1 da -35 )
il 32
e subtract from reg. 'i"‘
35 13 24
> d 1. g
£27 =35 go:;nute T-in 21 83 Calculate r for
638 35-45 P 1 LIN and PWR. |
a2t Py primary regs. and ia
o et Iln- in secondary L
@3z i regs 16 54
£33 ’ -4
834 X -2¢
35 J5-45 € 12
&l 23 832 ¢ -14
37 1€ a3z ¥ -3
¢ 63 Bt 22 894 -14
635 z- 16 56 845 2
a4a 2TH 2 ase ie 13 Set flag O, clear
a4 15 21 88 Recall y_, X and @57 15-11 flag 1 to
84z LD 3 14 switch t& 895 1 88 ' indicate EXP.
g4z FOLD KK secondary. ass &l
844 S 16-51 18a az EXP indicator
845 ETH 24 1@i 14
344 L1 21 &t Recall y., x. take 16z g8 Ccalculate a,b,r for
ROLE € 14 i i I a4 EXP.
m ** 27 |1n and switch back o M
LN 3z and switch bac 184 33
RCLE 36 13 to primary. 185 G5ES 23 85
LH 3z ige =TH 24
PIE 16-51 167 #LEl4 21 @4  Calculate part of
27K 24 188 RCLd 35 64 b for EXP and LOG.
L 12 Clear flag o and 1 189 F2g 16-54
C 1 to indicate LIN. 118 FOL§ 36 65
CFE [2 11! F2 16-51
“F1 ' REGIS..... 118 ¥ -3 2
b 2 3 3 5 6 7 8 9
I ylnx o o Ix ¥ Ly Iy Lxy n
S1 S2 S3 S4 S5 S6 S7 S8 S9 '
I o 0 o] Ilnx I (1nx§| Ziny I (1ny) Ilnxlny n
B b C ~ X D . E- I .
i Y, o » c '




-03139D Program Listing 11 Page 9 of 11

STEP  KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
' ROLE 36 @5 16% 23 a2 Calculate a,b,r

E -24 i7a 33 for PWR

- -45 B 23 83
3¢ @5 2 24 | .
36 g 3 21 14 Make projections
o 4 ‘ e 23 EE_’ based on y value,
e 5 i ___j'- J o :'- using fit as

3 -2 J P-’;-_;Li 36 11 indicated by the

- - Fe? 16 23 %‘f status of flag O

- LK 32 and 1.

113
114
118
116 17
117 4 i7
118 3 17
11g L) I7
1z@ 4 17
121 5 17
122 24 178
=T o ) P =5
i:: B -E i“‘z_ﬁ- b e 178 N v'“_‘j see p.l0 and 11.
e thmdd Calculate lna for lea ¥ 1z '
tes  Rile 36 e EXP and a for LOG. 151 -24
12¢ P 1€-51 182 16 23 81
127 N 36 a4 183 3 | ___
1z8 EB 36 12 184 24 Make projections
122 X ‘1: 185 2l 13 based on x value, -
7 fi? s f%é 16 a3 el using fit as
(= 131 3 05 187 3 |lindicated by the
i;i 'jj ii"—‘: Jb_ii status of flag o
134 T 198 %1 |4l
b ;_ 11 Calculate r for ":" 2 11 see p. 10 and 11
135 # 11 exp and 1oG. 151 16 23 &a
i3e -i4 15z 3g
137 16-51 153 -33
izg 16 34 154 16 22 go
138 16-51 195 33
148 16 54 1 24 P, -—
141 -4 1587 H
% 142 3
~ 143 1
144 4 200
145 36 12
145 -i4
147 -35
142 -14
149 24
@ 158 #%LBLd 21 1€ 14 Clear flag O and
151 SFC i6-11 set flag 1 to
152 CF& 16 ZZ @@ indicate LOG
153 SR le 21 8l
154 : as LOG indicator 210
155 A I G e e
158 L] 76 @i Calculate a,b,r
157 £ 16-51 for LOG.
158 4 23 84
153 ZBE 22 @5
16é F2g 16-51
161 RTH 24 femmmmmm e e
162 #lBle 21 16 15 Set flag O and 1
162 SRC 16-11 to indicate PWR.
165 SFB 16 21 @@ =
165 SF1 16 2t @1 |TTomomm- it
165 4 ad PWR indicator
167 PRTH -14
. 168 P2 16-% LABELS FLAGS SET STATUS
AT ) BRI (o ° Py E w9 0 see p 10 | fLags TRIG DISP

ON OFF
DEG K& FIX K
GRAD O |- sC1t O
RAD O ENG OO
n

caz . b

¥nitializd lLIN,a,b,rczzxp,a,b,gd3LOG'a'lee 4PWR,a,b,t1 see p 10
0 used 1 used 2 used 3 used 4 used 2

5 5 7 ] 5 3

=La)

WN=o
o0ooo
(SR

used




Explanatory note on the use of label D and E

and flag O and 1. -

Label D is used to make projections based on a known y value
using the fit as indicated by the Status of flag O and 1.
Label E does the same based on a known x value. The use and

status of flag O and 1 are shown hereunder:

Equations used under label D (y_,:?):

1.LIN 2. EXP 3. LOG 4 .PWR
~ - : ~ - ~ - a lny-lna
_ yba x= 1nyb1na o exp[xb] 2= ex Yb

Label D as it would have looked for each fit without using flag O and 1:

LBLD LBLD LBLD LBLD
RCLA IN RCLA IN
- RCLA - RCLA
RCLB 1IN RCLB IN
RTN RCLB eX RCLB
+ RTN :
RTN EXP
RTIN

With the use of flag O and 1 it is not difficult to combine these
4 programs into one. It is convenient however to use the same

status of flag O and 1 for label E.



Equations used under label E (x y):

3 LOG 4 .PWR

2 .EXP
§= a+bx '§'= expl:lna+b§ 'ir= a+blnx 'ir= exp [1na+blm::]

Label E as it would have looked for each fit without using flag O and 1l:

LBLE LBLE LBLE LBLE
RCLB RCLB LN LN
X X RCLB RCLB
RCLA RCLA X X
+ LN RCLA RCLA
RTN + + LN
X RTN +
RTN e*
Status of flag O and 1 (+=set, -= cleared): RTN

The status of flag O and 1 is the same for label D and label E for each

fit and is automatically declared with the chosen fit and shown hereunder.

1.LIN 2 .EXP 3.L0G. 4. PWR.
FoO - + - +
+

F1l - - +

The 4 combined programs with label D and E then look as follows:

LBLD LBLE
FO ? Fl ?
N . N i

RCLA RCLB
FO? X
LN RCLA
- FO ?

RCLB LN
+ +

Fl1 ? FO ?
ex ex

RTN RTN.
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