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ABSTRACT

This report describes a computer program for solving

p roblems dealing with learning curve theory . The program

is interact ive, written for the re~~te computer terminal.

It is written In Fortran IV language for the CDC 6500/6600

computer system at USA Research and Development Command,

Dover, New Jersey but can be easily adapted to other

computer systems.
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INTRODUCTION

The history of experience curve theory dates to about 1936 and there

are hosts of references describing the theory and its application. This

report assumes a knowledge by the potential user of both ‘unit theory’

experience curve manipulations and remote computer terminal usage .

The elementary experience (learning) curve theory postulates tha t

as the numbers of an item produced increase s sequentiall y, the cost

of the item decreases in a relationship defined by the power curve:

Y — AXE Where: X — Item number

Y — Cost of item X

A — Cost of first unit (X — 1)

B — Learning Slope Exponent

Expressed logar thimically the power curve assumes the following

form:

LOG Y - LOG A + B.LOG X

This form of the power curve plots a straight line on log/log

graph paper and it is this relationship which is exploited in the

computer program to provide solutions to typical learnin g curve

problems .

This report will describe the computer program usage by presenting

typical problems for each of the sight computat ional segments.

All user input to the remote terminal will be underlined to acquaint

the user with th. kind of informat ion that i. expected by each of

the program segments.
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The program is written in Fortran IV for use by the CDC

6500/6600 at ARRADCOM, Dover , NJ but can be adap ted to any computer

system .
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PROGRAM INPUT RESTRICTIONS

Input formats are relatively uniform throughout each segment

of the program and are few enough to coemit to memory.

Th. restrictions are :

(1) All lot size input must contain 9 digits, right—hand

oriented. Thus, unit number 1 of a lot is input as 000000001;

unit number 15560 is input as 000015560. It i~ obvious, therefore,

that the program is capable of handling very large lot sizes.

(2) ‘Number of lots ’ input must contain 2 digit. right—hand

oriented. One (1) lot is input as 01. The maximum number of lots

ii 15. EXCEPTION: Program segment WRATIF will accept only 5 lots max.

for its computat ions and only one (1) digit is required for input .

(3) All cost data ust contain a decimal point. The program

will accept ten digits max. (with the decimal point considered

a digit), including costs exact to th. penny. Maximum acceptable

cost , then, may have the following appearance:

9999999.00 OR

999999999.

(4) The learning slope exponent is input as it appears in

learning slope tables preceded by the minus (—) sign.

3



PROGRAM DESCRIPTION

Description on Program Entry

When the program is entered the user may proceed directly to

a desired segment, depending upon his familiarity with the segment

code letters, or he may have a short description and the code letter 
*

associated with each segment , Figure 1.

FIGURE 1

FOR ::HORT DE: .CRIP TIOfI OF PROGRAM
TYP E Y OR T YP E :~EGMENT LETTER.

THI : PROGRAM CONS I~~TS OF THE FOLLOIIIING SEGMENTS :

A. MIDPOINT — DETERMINEO LOT MIr’POINT~
B. FUNTOT — DETERMINE:: FIRST UNIT f:O::T
C. FIJt4AV — DETE RM INES F I R S T  U N I T  CO ST
D. TOTCOST - DETERMINES TOTAL COST OF LOT
E. AVUCO.ST — DETERMINES ITEM AVERAGE CO::T
F. MIDBEST — DETERM INES FIRST UNIT COST

AND LEARNING SLOPE EXPONENT
6. WHATIF — DETERMINES LOT SIZES
H. LOTSIZE - DETERMINES SIZE OF A SINGLE LOT

IF YOU NEED MORE DETAIL TYPE LETTER OR TYPE NO

In respons. to the lest direction, input of ‘NO’ will allow the

user to enter any of the coaput*tiou segments of the program , Figure 2.

Detailed Description

Additional description of any program segmen t is provide d by an input

of any letter from A to U. All descriptions , obtained by responding ‘NO’

to each option , is provided in Figure 3. Note that each description is

4
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followed with the options that allow the user to enter the computational

segment or call for additional descriptions. Errors in input create% an

error message and the opportunity to re—enter a corrected input.

PICURE 2

FOR SHORT DESCRIPTION OF PROGRAM
TYPE Y OR TYPE SEGMENT LETTER.

THI:. PROGRAM CONSISTS OF THE FOLLO W I NG SE G M E N T S :

A. MIDPOINT — DETERMINES LOT MiDPOINTS
B. FUNTOT - DETERMINES FIRST UNIT CD .T
C. FUMAY — DETERMINE::: FIRST UNIT COST
B. TOTCOST — DETERMINES TOTAL COST OF LOT
E. AVUCOST — DETERMINES ITEM AVERAGE CO:.T
F. MIBBEST — DETERMINES FIRST LIMIT COST

AM P L EARN ING SLOPE EXPON ENT
6. WHATIF — DETERMINES LOT :5~~~~5
H. LOTSIZE - DETERMINES SIZE OF A SINGLE LOT

IF YOIJ NEED MORE DETAIL TYPE LETTER OR TYPE NO
NO

TYPE IN LETTER OF PROGRAM YOU DESIRE
A

TH IS IS M I D P O I N T

ENT ER LEARN ING SLOPE EXPON ENT

5



FIGURE 3

FOR SHORT D E S C R I P T ION OF PROGRAM
TYP E OP TYPE SEGMENT LETTER.

TH IS’ PROGRAM CON S ISTS OF THE FOLLOW ING ‘:EGMEMTS:

A. MIDPOINT — DETERMINE:: LOT MIDPOINTS
B . FUNTOT — DETERMINES FIR:S T UNIT CO .T

FUrIAV . — D E T E R M I N E S  F I P ~ T Lihil cO:T
Li . TOTCO :: T — DETERMINES TOTAL ‘~0 1  OF LOT
E. AVUCO S T — DETERMINES ITEM AVERAGE CO S T
F. 11IDBE: T — DETERMINES FIRST LIMIT CO:S. T

AND L E A R N I N G  SLOPE EXPONENT
3. I,&I HAT I F — DETERMINES LOT ::IZE::,
H. LOT:S IZE —. DETERM INES ::IZE OF A SINGLE LOT

IF YOU NEED MORE DETAIL TYPE LETTER OP TYPE 140H
PROGRAM M I DPO INT

THIS S:EGMEtIT CALCULATES LOT MiDPOiNTS: IF THE LEARNING
SLOF E E>:FONENT AND LOT QUA F4T IT IES ‘FIRST ArjD LA:.T ITEM::’
ARE K NOWN . TYPE A TO I::ALL PROGRAM OP TYP E NO

110

I.)HAT PROGRAM DO YOU WANT DESCRIBED-TYPE LETTER
B

P R OGRAM FU N TOT

THIS ‘::EGMENT CALCULATES FIRST UNIT COST IF THE LEARNING
SLOPE EXPONENT, LOT QUANTITIES ‘~F I R : ~ AMP LR: T ITEMS)
AND TOTAL COS T OF THE LOT ARE KNOWN. TYPE B TO CALL THI:S
PROGRAM OR TYPE NO

NO

WHAT PROGRAM DO YOU WAN T DESCRIBED—TYPE LETTERI
PROGRAM FUN AY

THIS S:EGMENT CALCULATES FIRST UNIT COST IF THE LEARNING
SLOPE EXPONENT~ LOT QUANTITIES ~FIRST AND LAST ITEMS:)
A14D THE AVERAGE UNIT COST OF AN iTEM IN THE LOT ARE K NOWN.
TYPE C TO CALL THIS PROGRAM OR TYPE NO

MO

6



FI~~ RE 3 (CONTINuED)

WHAT PROGRAM DO YOIJ WANT DESCRIBED-TYPE LETTER
P

PROGRAM TOT,:.o:S T

THIS. SEGMENT CALCUL FiTE~ THE TOTAL C:OST OF A LOT IF THE
LEARNING ::LOPE EXPONENT, FIRST UNIT COST . AlIT LOT ‘:‘IJIRrI —
TITlE’: ‘FIRST AND LA :T I TEM:::’ , ARE K MOb,IN. T F’E D TO ‘ ALL
THI S PROGRAM OR TYPE NO

MO

WHAT PROGRAM DO YOIJ kIFINT DE.,C:PIBE D—T Y PE LETTER
E

PROGRAM AVUCOS:T

TH IS• :::EI~1~EMT C:ALCLILATE:S THE AVE RAGE C O S T  OF All ITEM IN A
LOT IF THE LEARNING SLOPE EXPONENT. FIF :T  UNIT CD:E T ArID
LOT QIJANT ITIES ‘:FIF’S: T AND LA:ST ITEM:5 :’ • ARE KNOW N . TYPE E
TO CALL THIS PROGRAM OF TYP E NO

WHAT PROGRAM DO YOU WANT DES,I:PIE:ED—IYF E LETTER
F

PROGRAM MIDBEST

THI:: S:EI3MENT CALCULATES’ FIPS:T UNIT CO: T AND LEARNING SLOPE
EXPONENT FROM LOT DATA IF THE AVERAGE UNIT C O S T  OF AN ITEM
IN EACH OF THE LOTS ANtI LOT QUANTIT iES FIRST ANtI L AST
ITEMS” ARE KNOWN. LEAST MEAN SC’IJAPE FIT OF DATA 1:5 IJTILI —
ED. STANDARD ERROR OF ESTIMATE AND CORRELATI ON COEFFICIENT
ARE CALCULATED. PPflGPAM CAM ACC:UM OPATE MAXIMUM OF NINE ’, 9:’
LOTS. TYPE F TO CALL THI:S PROGRAM OR TYPE MO.

rIO

(“HAT PROGRAM DO YOU WANT DE CRI BED—TTPE LETTER
G

PROGRAM WHAT IF

TH IS 5:EGMEf4T COMPUTES THE S 1 E  OF 1 OP MORE LOTS~~ MAX) , IF
THE TOTAL COST OF THE LOT (S) ’ THE 1ST UNIT C O S T ,  AMP THE
LEARNING SLOPE EXPONENT ARE KNOWN. TYPE ‘3 TO CALL THIS PRO-
GRA M OP TY PE NO

NO

_______ 

7 ~~~~~~~~~

- -,



FIGURE 3 (CONT INUFJ )

WHA T PROGRAM DO YOLI WA NT I1E IIPIF ED—TY PE LETTE R

PROGRAM LOTS: I E

rHI:. :.E’5MErI T CO MFIJTE S: THE ‘SIZE OF A ItII5LE LOT IF T HE T 9 T Ht
IO:.J OF THE LOT. THE 151 UH1T 10:1. THE LEH~ r4 Irl’S L0F-E E:-:—
FOMENT ANTI THE THE F IRS T UN IT OF THE LOT APE ~ NOI’N . 

T r’ —

FEP FROM SEGMENT IIHATI F IN THAT THE FIF:T UN IT OF LOT SL
‘.A N BE ANY UNIT ‘-OTHER THAN HNIT tin . 1 .  1 FE H TO ‘T ALL
THIS PROGRAM OR TYPE MD

8
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TYPICAl PROBLEMS: INPUT AND OUTPUT

Subroutine MID—POINT

Problem : (a) What are the lot mid—points of the following lot

procurements of an itam whose production learning slope is 852

(— .234465)? (b) If lots 2/3 and 4/5 are combined what are the

new lot mid—points of the three lots if the learning slope is 912

(— .136061)?

Lot First Unit Last Unit

(a) 1 1 750
2 751 2000
3 2001 5000
4 5001 10000
5 10001 25000

(b) 1 1 750
2 751 5000
3 5001 25000

The program output is shown in Figure 4.

FIGURE 4

FOP SHORT LL’~ :c IPTION OF PROGRAM
TYPE i OR TYPE SEGMENT LETTER.

H

tHIS IS MIDPOINT

ENT ER LEARNING SLOPE EXPONENT
— . ~.34465



FIGURE 4 (CONTINUED)

HOb I 1HN’~ L[]T’

ENTER FIF’: T UNIT OF EAC H LOT
i_ i I:I 1:1 1:1 (I 111) 1:1 1

ITt 1:1 1:1 1:1 ‘:‘ “5 1
i_ i :‘ _ ‘“ ci~a u 1:11
: i: I:’ I:, ,:i,~~ ‘:‘ I:, i

‘:‘ 1: 1:11:1 1

ENTE R LA-S T UNIT OF EACH LOT
l i i i  II ii 1111 II

11 ) 1 )  1:1 I~Ij ITI I_I :
i_i (I I) I,_15 ‘: ii i:,
I_ i I) I) J, (I (I (I 1:1

1:1 I:I,~5 ‘:‘ 0

DATA FOR 5:LOPE OF ~:5. (10 F’CT.

FIfr T IJNIT OF LOT LAST LIMIT OF LOT LOT MID—POINT

1 ?5u ~ 4.3
20 131I 1314

20’:’ 1 s ~~ 
‘
~

5 U CII 1 Ii 13W u ‘ S 24
10001 25001:1

MOPE DATA FOP MIDPOINT PROGRAM - ANS:. YES OR NO
E

.:.AME LEARNING SLOPE EXPONENT - Al45.:. ,E:5 OR rIO
NO

En TER LEARNING ‘SLOPE EXPONENT
—. 136061

HOW MANY LOTS:

10



FIGURE 4 (CONTINUED)

ENTER FIRST LIMIT OF EACH LOT
o 1:1 ci 0 (11:11:11:1 1
o ‘:‘ 0000751
0 1:1 1:1(1 os i:i 0 1

ErITEF LRT . T UNIT OF EACH LOT
ci 1:10 13 7~ 0

c’’J 13(105001:1
000025 ‘:‘ ii’:’

DATA FOR SLOPE OF 91.00 PITT.

FiRST UNIT OF LOT LAST LIMIT OF LOT LOT MID—POINT

1 750 258
751 50U0 2527

5 1:1 1:11 25000 13574

MORE DATA FOR MIDPOINT PROGRAM — ANS. YES OR NO
MO

IF YOU DESIRE ADDITIONAL PROGRAMS TYPE PERTINENT
LETTER OP TYPE NO

MO

STOP

Subroutine FUNTOT

Problem : (a) What i. the First Unit Coat of an item produced on a

learning slope of 872 (—.200913) if the total lot of 6400 items

(first ite. in lot 1) cost $41,600? (b) With the same lot size and cost

_ _ _ _ _ _ _ _  _ _ _ _ _ _  

ll
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FIGURE ~~ (CONTINUED)

.AM E TOTAL LOT CO S T — AN::’. YE OR MO

ENTER 110. OF F I RST  LIMIT IN LOT
i_ i uOI:101 5 0 1

EN TER NO. OF LAST LIMIT IN LOT
I_ I I_I I_ I I) , ‘ ~~ ill_I

THE F I F~ T LIII I T en’: i = 1 24~

MOPE DATA FOR FI RST UNIT CO-S T — ApiS. ‘,‘ES: OP 110
110

iF “DLI IIE.:IF:E ADDITIONAL PROGRAMS. 1~~FE P E R T I N E N T
LETTER OP TYPE MO

NO

Subroutine FUNAV

Problem: (a) What is the First Unit Cost of an it em produced on

a learning slope of 872 (—.200913) if the average cost of an item in a

6400 item lot (first item in lot — 1) is $6.50? (b) With the same lot

size and average unit cost , what is the First Unit Cost if the learning

slope ii 89.52 (—.160040), and the first unit in the lot is 7001?

The program output is shown in Figure 6.

FIGURE 6

FOR SHORT DE SCRIPT ION OF PROGRAM

- 
TYPE V OP TYPE SEGMENT LETTER.

THIS IS FUNAV

ENTER AVERAGE UNIT COST OF LOT
6.50

12



what is the First Unit Cost if the learning slope is 89.52 (— .160040) ,

and the first unit in the lot is 1501.

The program out put is shown in Figure 5.

FIGURE 5

FOP ::HOPT DESCRIPTION OF PROGRAM
TYFE Y OR TYPE SEGMENT LETTER.

; THIS IS F LINT OT

ENTER TOT AL CO ST OF THE LOT
416 U i.

ENTER LEARNING SLOPE EXPONENT
— . 200913

ENTER MO. OF FIRST UNIT IN LOT
000000001

ENTER NO. OF LAS:T LIMIT IN LOT
000006400

THE FIRST LIMIT CO:S T =

MORE DATA FOR FIRST LIMIT COST - ANS . YES OR NO
YES

SAME LEARNING SLOPE EXPONENT — AIlS. ‘tES OR NO
NO

ENTER LEARN ING SLOPE EXPONENT
— . 160040

13



FIGURE 6 (CONTINUED)

ENTER LEARNING SLOPE EXPONENT
2I)iT~~1 3

EN T ER ‘~fl. OF F I PSI LIM I I IN LOT
0 1:1 1:1 (I 1:1 Ii ITI

ENTER rIO. OF L A T  LIMIT IN LOT
1300(1 1:164 1:1 1)

THE FIRST UNIT C:D: T = ‘~~ :30 .23
MOPE LiATA FOP FIRS T LIMIT COST — Ar tS . YES: OR 110

YE :.

:An1E LEARNING SLOPE EXPONENT — AMS’ . Y ES OR MO
110

ENTER LEARNING SLOPE EXPONENT
— . i ~ i: (141:1

:AME AVG. UNIT I:o’:.r — AMS. YES. OR MO

ENTER NO. OF FIRST LIMIT IN LOT
(I (10 ci ‘3 7 Ij 11

ENT ER 110. OF LAST UNIT IN LOT
000013400

THE F IR:S T LIMIT CO S T = 28.38
MORE DATA FOR F IRST LIMIT COST — AIlS:. YES OP 110

110

IF YOU DESIRE A DDI TIONAL PROGRAMS T Y PE PERT INENT
LE TTER OP TYPE NO

rIO

S TOP

Subroutine TOTCOST/Subroutjne WIIATIF

The TOTCOST segment sample problem demonstrates how the user may

solve severa l problems dealing with the total cost of a lot , with a

single computation . (This short cut can also be accomplished with

14



Subroutine AVUCOST. ) The sample problem for TOTCOST also provides

an ideal example for the use of the WHATIF Segment .

Problem : (a) What is the total cost for each of the two lots

shown below if the it.. is produced on a learnin g slope of 902

(—.152003) and the first unit cost is $98 . 50? (b) If the same total

quantity is procured in two lots of 1500 and 6000 , all else being equal

(same first unit cost and learning slope exponent), what will be the

cost of each lot? (c) If equal dollar amounts are to be spent for

each lot , what lot sizes can be procured ?

Lot First Unit Last Unit

(a) 1 1 2500

2 2501 7500

(b) 1 1 1500

2 1501 7500

The output for solution to parts (a), (b) above is shown

in Figure 7.

!IGURE 7

FOR :S HORT DESCRIPTION OF PROGRAM
TYP E ‘u’ OR TYPE SEGMENT LETTER .

B

THIS IS. TOTCOST

ENTER LEARNING SLOPE EXPONENT
-. 152003

ENTER FIRST UNIT COST
98.50

1 

15



FIGURE 1 (CONTINUED)

- 

H0i,sI MAIIi ’ LOTS

ENTER FIRST LIMIT OF EACH LOT BEST~ VAIMg[E COPY.
1:1 i:i ci 1 i3 ~ I) 1:1 1
ISI I) 111)25111

13 1:1 1
1:113 (1’:i i: 1 5 1:11

ENTER LAST UN! 1 OF EAC H LOT
1313(1130250(1
(I I_I I_i 1j j5 ‘:‘ ~
1:1 i: u:i :, 1 cii)

00c11107500

t iArA FOP :
:LOPE FC 1. 9’,. tiC’
1 51 IJI’IIT COST ~ 9:3.50

FIR ST UNIT OF LOT LAST UNIT OF LOT TOTAL casi c!F LOT

1 2500 :~8357. 09
2501 750(1 136021.75

1 1500 57278.48
15(11 7500 1’~71 00. 36

not e that th, total of the two lots, problem (a) or (b) is $224 ,378.84

(a. expected). Sample problem (c) seeks to determine what lot sizes

could be procured if the total dollar quantity were equally divided,

$112,189.42, b.tween the two lots . The WHATIF Segmen t provides the

solut ion, Figure 8.

16



FiGURE 8

MORE DATA FOR TOTAL LOT CO’: T - At iS. u’ E:S OR NO
1-10

IF iO u DESIRE ADDiTIONAL PROGRAMS TYPE PERTINENT
LETTER OR TYP E NO

i-I

THIS I: (sIHATIF

ENTER riO. OF LOTS.: (MAX =5.

ENTER FIRST UNIT COST
98.50

Eu lER LEARNING SLOPE EXPONENT
—. 152003

ENTER T OTAL COST OF EACH LOT
112189.42
112189.42

LOT :- I:E LAST UNIT LOT C0 ’ T AVG. UNIT COST

:3311. - 331 3 .  112189. 33.86
418?. 7500. 112i8~~. 26.79

MORE DATA FOP L IHATIF - A I l S.  -uES. OP 140
MO

IF •fOU DESIRE ADDITIONAL PROGRAM : TY PE PERTINENT
LETTER OP TYPE NO

ItO

CI OP

Subroutine MIDIEST

Given a set of historic al procurement data the MIDIEST segment

computes th. fir st unit cost and learning slop, exponent . The dat a are

17



fitted to the logarith mic form of the power curve by classical least

mean square techniques. The out put also provides a Standard Error of

Estimate (Standard Deviation) as a guide to the fit of the inpu t data

to the theoretical curve.

The initial query of this segment requests the user to provide a

guess of the learning slope . The purpose for this guess is to reduce

computation time and the possibil ity of encountering a computer system

time limit. If the user is utterly devoid of any learning exponent

estimate he should enter a value of — .234465 (852). This value of the

learning slope is comeonly used as a starting point in nonautomated

solutions of this problem .

Problem : Four lots of an item were procured in quantities and at

average unit costs shown below. Determine (a) the first unit cost of

the item and its learning slope .

Lot First Item Last Item Average Unit
In Lot In Lot Cost

1 901 3632 $ 7922

2 3633 6958 5963

3 6959 10860 4989

4 10861 15624 4714

Figure 9 is the output for this problem.

FIGURE 9

FOR SHORT DESCR IPTION OF PROGRAM
TYPE V OR TYPE SEGMENT LETTER.

F

THI:S J5; MIDBEST

18



FIGURE 9 (CONTINUED)

ENTER YOUR GIJES.S OF .5LOPE EXPONENT ‘:II~ E MEG :IGft~
-. 2-34465

HO~,I MANY LOTS:
1:14

ENTER FIR:T IJIIIT OF EAC-H LOT
i:i 1:1 (11:11)9 1:1 1
000 ‘JO 3€. 33
I) i1 ij (106959
(ii) 1313 1 l35.~ 1

ENTER LAS:T UNIT OF EACH LOT
01300 (1:3632
0001)06958

t3 (1(11 (‘86(1
15624

ENTER AVG. UMIT COST OF ERC.H LOT
7922.
596:3.
4989.
4 7 14.

LEARNING 5:LOPE E>:POMENT = — .29 04 03
LEARN I MG SLaPE PERC:EM T = :31. 77
FIRST LIMIT CO :T = ‘

~~ ‘1997.54
STAN DAR D ERROR OF E T IM = 

.
~~ 112 .84

MORE DATA FOR M I D BEST
MO

IF ‘IOU DESIRE ADDITIONAL FROGRRMS TYPE PERTINENT
LETTER OR TYPE NO

NO

- 
STOP

BEST AVAILABLE ~COPY

_ _ _ _ _ _  - 

19 
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Subroutine LOTSIZE

Whereas WHATIF computes the sizes of lots starting from Item 1,

the LOTSIZE Segment computes the size of single lot starting anywhere

on the cost/cumulative quantity curve. To illustrate the LOTSIZE

segment , the sample problem utilizes a part of the data shown in the

WHATIF solution, Figure 8.

Problem : A total of $112,189 is available for procurement of a lot

of items which have been produced on a demonstrated learning slope of

902 with a first unit cost of $98.50. The first unit of this lot will

be the 33l4th produced. (a) What is the size of lot that can be

procured, (b) the final unit of the lot, and, (c) the average unit cost

of lot?

Figure 10 is the output for this problem.

FIGURE 10

FOR SHOPT IIESCFIPT ION OF PROGRAM
T u P E  u OF TYPE ‘ :EGI1E1-IT LETTER.

H

THI: I-S L O T I E

ENTER TOTAL COST OF THE LOT
112 189.

ENTE R LEARN ING . LOPE E:- -:P0NENT
— . 152(10.3

ENT ER FIRS- I IJMIT CO - S T
98.51: 1

ENT ER NO. OF FIRS T IJNIT IN LOT
‘3 ci ’:’ 13 : — ,3 14

BFS1~AVA1L4B~F ~~~~~~~~~ 
20



FIGURE 10 (CONTINUED)

TOTA L LOT SIZE IS 4187.
LA :T  UNIT IN LOT I: 75 111:1.
AVG. LIMIT C D T T  I’S 26.79

IF ‘ DLI [‘E~~IFE ADDITIONAL FROGRAM S I R E  PEFTI NENT
LETTER [JR T”F’E NO

110

5 T Of-

Sub routine AVUCOST

Problem : What will be the average cost per unit for each of three

lots described below if the items are produced on a learning slope of 802

(— .321928) and the firs t unit cost I. $2000 .

The program output is shown in Figure 11.

FIGURE 11

FOR SHORT DESCPIFT IOFI OF PROGRAM
TiRE Y OP T’i’PE SEGMENT LETTER.

E

THIS I : AV UC OS’ T

ENTER LEARNING SLOPE EXPO NENT
—~~~~19~ 8

EN T E F F I PST UN I I Cfl~ I
2000.

HOW MAN LOTS

21



FIGURE 11 (CONTINUED)

LIUEF F IP I T  IJIIIT OF EAC H LOT
I) 1:1 1:1 f_I iIi 1:1 ~~ ~:, 1

I_I i: i_ (Iii 1
111

:
1 1: 11131 2 1

En T ER L H T  UNIT OF EACH LOT
I I  II II 1 II

h u l l
I_ I I_ I t i ll ~ i l l

L’HTA FOP :
:LOF’E F’11T. .::(~ (11:1

151 _INIT ‘:0:1 ~ 211 1:0. 1:11:1

FIFli LIMIT IN LOT L A S T  UNIT IN LOT LOT S:IZE AV G .  LIMIT C 0 t

‘~01 101 11:1(1 22(1. cu
11_ h I _Il 121:1(1 200 209.95
121111 15V0 300 196. 1 .c ’

MOPE [‘AlA FOR A ’3 . LIMIT CO S T — All:. u~~~ DR MO
NO

IF iOU DESIRE ADDITIONAL PPOGPAMS: T YPE PERTINENT
LETTER OP TYPE 1-10

NO

Top ~~~~~~~~
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PRO GRAM XPCURVE (IMPUT,OUTPUT,TA~ E5~ INP UT ,TA P ,b~ UU TP J T )
C O M M O N / A / L0 T F U 5 ) ,LOT L( 1~~) , L O T S ( j 5 ) , Y E A ( j 5 ) , X ( L 5) ,Y ( 1 5 )
CO’lMON/B/HZ (15),HY(j5),Y~~(i5),ZI (15I,AC (j5J,IZ (L5)COMMOW /C /AO (5),DF L,),DL (5),LO(5),XN (5),T (5),SL (5)
DATA LBTF ,LOTL,IZ, iI!/6, ‘(I
D A T A  ~~ A ,Y ,HY ,YE,ZI,A C, X/ l.5 0/
DA TA A D ,JF ,DL ,L3, X f~,T,SL/354~ /

~RINT 25
25 FO~ M A T ( 3 X ,3 2-IFOR S~IO’~T DESC RIPTION OF PRO 4~1,/

•3X ,,3JHTYPE V OR TYPE SLGM~ NT L E T T E R . ,/ )
R € A 3  t ’~, DC

69 F O RM A T ( A 2 )
IF (QC .EQ.2HY )~,OTO 11 3
IF( .J S . E O . 2 4 A  ) CALL ~lIOP INT ,R ETU ~ P~S ( S 2 )
I F ( J C . t A . ? H B  ) GALL FUNTO T ,PET URr ~S ( 5 ? )
IF(DC .EO .2HC )CALL FUNAV, RETURNS (92)
IF (UC • EQ.  2MB ) C A L L  T O T C O S T  ,R ETU RP4 S (  52 )
IF( ’JC.E~~.2$E ) C A L L  AII UCOST , RET U R NS ( 92 )
tF(’)C.EU.~~W P C A L L  ~4 t O B E S T ,RETU RN S ( 52 )
IF (C~C.EO. 2H~ )CA LL W HA T IF ,’~~TUR NS (2 )
IF ()C . E Q . 2 h M  ) C A L L  LOTS IZE ,RE T URP ~I S ( 5 2 )

113 ~‘UNT ‘~1
~~ FO- ~M A T  ( 3 X ,’.3IITH IS PROL,R~ M CO NS ISTS OF TIE FJLL0~ I n ~ SE,GME NTSt//

+8~~, 3& H A .  MIDPOINT — DETERM InIES LOT NIDPOINTS /
#~~~x ,l. j H q .  F U N TOT  - DETERMINES FIRST UNIT SOST/
+8x ,~.:HC. FUNAV — DETERMINES FIRST UNIT C O S T /
+ 8 x , ’.2M0. TOTCOST — OETZRMINES TOTAL COST OF LOT/
+ S X ,.~~HE. AVUCOST — DETERMINES ITEM A V E RAG E COST/

~~~~~~~~~ MIOBEST - DETERMINES FIRST UNIT GOSh
42 .?X,27f4A N0 LLA RNI N; SL0P~. E XPONENT /
•13X , G . W NA TIF - )ETiRPIINES LOT SIZES’/
+~~X ,’H. L)TSIZE — JETERMINES SIZE OF A SINGLE LOT /f
43X ,.6NIF YOU NEE D ‘lORE 3~,TAIL TYPE LETTER OR TYPE 143,/)

~~ PEe. -) 12,
12 F~~- ’l.). T  ( A Z I

IS ‘,r4 T~~ICCUNT ,t
IF ( ISO UNT .EQ.9),-JTJ i..,

IF (Q.EJ~.2MA )GOTO 17
IF (J.t-).2N8 )GOT3 ~5
IF (~~.EO.2HC )GCTO 20

s G O T O  ~
IF ( A . .”rlt ) G O T O  Si.
T F (  i . r  ,.2MF , G0 T ’i  ~..
IF (O.E1.2H (~ )GOTO 1~IF(’).EQ .2.iui )-T.OT) 77
PR INT 13

13 FO~ M ’T ( 3 X ,36.ITY P( 114 L E T T E R  OF PROGRAM YOU OESIRE ,~~)
lo ‘~~~~J lh,Q1
I. FO4MA T (A l)

IF (41. € l~~. I PIA)CALL MIO PIN T ,RETURNS (‘2)
I F ( Q L . E Q . I H B )  C A L L  F I J ’ I T O T , R F T U R N S g 5 2 )
IF(1i.E 4 . j p s C ) C A L P .  FLJNAV ,RETURNS (52 )
IF(Q 1.EQ. iHD)CAU.  TOTCOST,RETURNS (52

23 
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IF (Q1.EQ~ 1)sE)CALL AVUCOST ,RETURNS (52)
IFu)1 .EQ.1HF)CALL MIOI3~ ST,RETUR NS (52)
IF(Q1 ,‘~D.1MG)CALL ~HATIF ,~ ETURNS (52)
IF ( ~i • E1~. 1HH) CALL LOTS IZE ,RETURNS (52)
PRINT 1E

15 FORMA T (3X ,2~.MWRO NG LETTS R - TRY AGA IN ,/)
GOTO 16

j7 P~~IMT t~
18 ,F O -~MA T (3X,1 6IIPPOGRAM MIUPOIMT//

+7x ,53HTHIS Si GMENT C A L C U L A T E S  LOT MIDPOINT S IF THE LEARNI NG /
J •7x ,~~6HSLOPE EXPONENT AND LOT QUANTITIES (FIRST AN O LAST ITEM S )/
,/ +7X ,~~4HAF~ KNOWN. TY~~E A TO CALL PROGRAP’ OR TYPE NO ,/ )

RE~~
) 19,U2

19 FO4MAT (A2 P
IF ( )~ • EQ. 2HA ) CALL MIDPINT ,RETUR NS (52)

2~ PRINT 21
21 FO ,( MAT ( 3X ,~~6 HW HA T °ROG RAM DO YOU WANT O E S C R I B S D - T Y ~~ L ET I E R , / )

GOT ) 82
23 PRINT 2~
2. FORMAT (3X,1 ’.HPROGRA ’l FUNTOT//

•7x,55HTHIS SEGMENT CALCULATES FIRST UNIT COST IF THE LEA PN IN 3I
+7X ,53HSLOPE EX PONENT, LOT QUANTITIES (FIRS T AN) LAST ITEMS )/
+7X ,56HANO TOTAL COST OF THE LOT ARE KNOWN. TYPE B TO CALL THSS/
•7X ,I8HPROGRAM OR TYPE NO,l)
?E,.~) 13,13
IF ( ‘~‘S •EQ .2HB )CALL FUNTOT,REIURNS(5?)
GOT O 2

2 E~ PRINT 27
27 FO ”IA T (3X , 1JH P RO GRAl  F UNA V / /

, 7X ,55HTH IS S~ GMEN T CALCU LATES FIRST UNIT COST IF THE LEAPNIN /
+7X ,53HSLOPE EXPONENT, LOT QUANTITIES (FIRS T AND LAST ITEMS)/
•?X ,~~iHAND THE A V ERAG E UNIT COS T OF AN ITEM IN THE LOT ARE KMO WN ./
,7x ,3~~HTYPE C TO CALL THIS PROGRAM O~ T YPE NO, l)
R1~~) 19,0’
IF(’~.. EQ.2HC )CALL FIJNAV ,RETURNS (52)
GOT )  2~29 PRINT 3

3’ FO- ’IAT (3X ,15HPROG .~A M TOTCOST/ /• ? X , , . HT H IS S~ GME NT CALC U LAT ES T.$E TOTAL COST OF A LOT IF T H /
+ 7x ,5 ,5HLEA RN ING SLOPE EXPONENT, FIRST UNIT COST,  ANO LOT QIJA N- /
•7X ,S6HTITIES (FIRST AND LAST ITEMS), AR E KNOWN. TY PE 0 TO SA LL/
.7X ,23MTHL S PROGRA M OR TYP E NO, l)

REA D 19,U5
IF(~~~.EQ.2HD ) CALL TO ICOST ,RETU RNS(52 )
GOTO 21

31 PR INT 12
32 FOnRPI4T (3X , I 5 H PROG R ,AM AVUCO STF /

•TX ,5oHTHIS SEGMENT CALCULATES THE AV ERAGE COST OF AM ITEM IN Al
+ ‘TX,55HLCT IF THE L~.ARNI NG SLOPE EXPONENT, FIRST UNIT COST AN )/
•7X ,S6HLOT UUANTITIES (FIRS T AND LAST ITEMS )- , ARE KNOWN. TY PE E/
+?X,3LHTO CALL 11115 PROGRAM OR TYPE NO,/)
RE AO 19,Q6
IF(06. EQ.211E )CALL AVUCOST ,RETURNS (52)
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G OTO 2~
3’. PRINT 35
35 FO R MAT (3X , 15H P RO GRA M MIOBEST //

.7X ,5~~MT HIS S EGMENT C A L C U L A T ES FIRST UNIT COST AND LEARNING S. OPE /
•7X ,5~~HEX PONEN T FROM LOT DATA IF THE AV ERAG E u NIT COST OF AN ITE M/
.7 * , 54H1N EAC H OF THE LOTS AND LOT Q UANTITI ES (FIRST AND L t,)T/
•7X ,5~ HITEMS ) ARE KNOWN. LEAST MEAN SQUARE FIT OF DATA IS UTI L I?—/
•7X ,58H~ fl . ST AND A RD ERROR OF ESTIMATE AND CO RRELATION CO EFFI C IEN T /
•7X ,5?HAPt CALCULAT:D . PROGRAM CAN AC OMOOA T MAXIMUM OF ~IN ( 9 ) /
.7X ,’, HLOTS . TYPE F TO CALL THIS PROGRAM OR TYPE NO.~~)
REA) 19,07
IF (Q7.EO.2HF )CA LL M IOOEST,~~ET UkNS (52)
GOTO 2

~~ PRINT 2’~
,‘., . FO~ M A T ( 3 X ,~~PROG R4M WNA T IF~~// ,,7x ,’THIS SEGMENT COMPUTE~ THE SI lS OF I OR ‘lORE LOTS (5 MAX ), IF’/

.?x ,’THE TOTAL COST OF T H _ LOT (S) , T H E  iST UNIT COST , AND THE’/
•7X ,4 LEA RN ING SLOPE EXPO N~~1T ~~~ KNOWN. TY~~E C TO C A L L  THIS PR O- ~ /
• 7 X ,” G RAM OR TYPE NO’ ,!)
‘~~~~~) 19,09
IF (lfl.EQ .2HG )CAL L WM AT IF ,RETURNS (52)
GOTO 2

77 PRINT 66
66 F O R M A T ( 3 X ,’PROGRA M LOTS IZE / /

•7X ,’THIS SEGMENT COMPUTES THE SIZE OF A SI NGLE LOT IF T ’~~ T O T A L ’ !
+Tx ,’COST OF THE LO I, THE 1ST UNIT COST, THE LEARNI NG SLOPE ~ X~~~/

• . TX ,’ PO NENT AND THE THE FIRST UNIT OF THE LOT A RE KNOWN. IT DIF— ’/
•7* ,’~’ - ’~S FROM S~, G M LN T W H A T I F  IN T HIT TH E F I RST UNIT OF L O T S IZ E ’ /
• 7 X ,’CA N 9~ ANY UN IT (OT Hr ~R THAN UNIT NO. 1). TYP 1( TO CALL’!

• +7X ,’THIS PROGRAM OR TYPE NO’!)
RE AD 19,Q1j
IF(01 .EQ.2HH )CALL LOTSIZE ,RETURNS (521
GOTO 2

52 PRP4T ‘37
3? FORMAT (3X ,~~~HIF YOU DESIRE AD DITIONAL PROGRAMS TYPE PLRTINE ”~T/

•3X ,17HLFTTcI R OR TYPE NO, / )
22 REA D 13,08

IF (Q3.EQ .2ri A ) CALL ‘III3PINT,RETURNS (52)
IF(08 .EQ .2H8 )CALL FUNTOT ,RET URNS (52)
IF(Q8.E0.2HC ) CALL FUNAV,RE1URNS (52)
IF (-)8.EO.2H0 )CALL TOTCOST ,RETURNS (52)
IF()3.EQ .2HE )CALL 4VUCOST ,RETURNS (5 2)
IF (Q’i.EQ .2HF )CALL IIIDBEST ,RET URMS (52)
IF (Qt~ .EQ.2H 6 )CALI. WeIAT IF ,PCTURNS (5 2)
IF (O1.EQ .2 11H )CALL LOTSIZE,R~ TURNS (52)
GOTO 1

4,L. PRINT 33
33 FORMAT (’ YOU HAVE EXHAUSTED ALL DESCRIPTION. IF YOU 00 NOT NOW’!

•‘ TYPE A PERT INENT LETTER FOR A PROGRAM SEGMENT TH PROGRAM WILL’/
uSE TERHINATEO. 3/)

GOT O 22
STOP
EN’)

• 25
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SU 3ROUTINE AVUCO5 T ,R,~ TUR NS (A1)

CO MMONiD/HZ (15),HY(17),YE (15),?I(15),AC (15 ),IZ(15)
COMMON /C / (,) ,OF (5) ,OL ( )  , LO(9 )  ,X N ( 5 )  ,T (5 ) ,SL(5)
PRINT 1.

j . FO~< MA T (3X , ISH T MI S  IS AVUCOST ,/ / / / )
PRINT 132

132 FORMAT (3X ,’ ENTER LEARNI NG SLOPE EX DONE NT ~ I)
REAO 62,uS

62 FO~ MAT (F8.6)
PRINT 6’.

6~. FORMAT ( 3 X , 2 IHENTE R FIRST UNIT C OST ,/ )
READ 65,4

65 FORMA T (F 1.- . 2)
53 PRINT 5~F O R M A T ( 3 X , ’ HOW MANY LO TS’ !)

RE( .D 1’.8, NA
1’.8 FORMAT (12)

14:1.
PRINT 15...

j5 FOR MAT ( 3X ,2~ HENTE R FIRST UNIT OF EACH LOT ,!)
i.51 READ 152, N2
152 FO RMAT (19)

LOTF (IA)=N2
IA~~IA+i
IF (IA .LE .NA )GOTO 1,1
19:1.
PRINT 153

15 3 FORMAT (SX,27HENTER LAST UNIT OF EA CH LOT,!)
15’. REV) 132, Ni

LOlL (:9) :Nj
19:13+ 1
I F ( 1 9 . L E . NA ) OTO 1~~.

55) IC=1
155 C=FLOAT (LOTL (IC))..5

D= F L O A T ( L O T F ( I C ) )  - .5
= 5— )

DO 5) Jzl,NA
5) LOTS (J):LOTL (J )—LOTF (J)- .1

F = .. + 8
PlY (IC) =A ’ (C~~ F—O”F) / (E’F)
IC~~IC+ I
I F ( I C . L E . NA ) - G O T O  155
PR INT 156

156 F O R M A T ( j X ,j H  ,/ )
Z5 i0.~ .‘IG .“ (—B’ALOGlL (3.5))
PRINT ‘.3, 15, A

‘.3 FORMAT (5X,9HDATA FORS ,/5X,L9HSLOPE PCT . ,F5.2/
s 5 X ,1SH1ST UNIT COST i,F4.21/)
PRINT 157

157 FORMAT (’ FIRST UNIT IN LOT LAST UNIT IN LOT’,
+ LOT SIZE AVG. UNiT COST0!)-
PRINT 151, (LOTF(IO) ,LOTL (ID) ,LOTS (ID) ,HY(I 0), I3~~t,MA )
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I

~58 FORMAT (‘.X,I9, 1~ X , I-3,6X,I),Fj.... 2)
PRINT 212

212 FORMAT t iX ,t H  , l/ /// )
PRINT 71

71 FORMAT (3X ,h5HMORE DATA FOR AVG. UNIT COST — ANS . Y E S  OR NO,!)
REAt) 72 ,11

7.~ FORMAT (43 )
IF (l1.E0.3HNO )GOTO 52
PRINT 73

73 FORMAT (3X ,’.5HSAME L A RNI MG SLOPE EXPONENT — ANS .  Y S  OR NO,!)
READ ?? ,12
IF( 12 .EQ.3HNO ) G O T O  79

23~ PR INT 7’.
7’. FORMA T ( 3X ,3714SA 1I E FIRST UNIT COST - A NS . Y S  OR NO, / )

REA D 72,13
IF (Z3.EO .311N0 )GOTO 67
GOlD 5’.9

79 PRINT 132
REA )  62, B
G OTO 23~

67 PRINT 7~
7 FO~ M~ T (3X ,25HENTER NEW FIRST UNIT COST ,!)

RE AD 65 , A
5..9 PRINT 551
551 FO~<’lAT (’ SAME NO. OF L O T S  AN D LO T  SI?ES—AMS . YES OR NO’/)

READ 72,Z~• IF (lt ..EQ .3HYE S )GO TO 55~GOT ) 63
52 RETURN A l

ENt)
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SU 3R’)UTIP4E FUNAV ,R TURNS (A1)
CO MMJN/4/LO T F (15) , LOlL ( 15) ,LO T S (  15) , Y E A (  15 ) ,X  ( 15) , Y (  15)
CO ’ lMON/~ / H Z ( L 5 ) , HY ( 15 l ,Y i ( i 5 ) ,Z I (j 5 ) ,A C ( j 5 ) , I Z (j 5 )
CO MM3N/C/AU (sl ,OF (5 1 ,OL(5),LD (5),XN(5),T(5),SL(5)-
PR INT 6
FORMAT ( 3 X , 1 3 HT H I S  IS F1JM AV, / / /~~)
PRINT 1C..

1O~ F O R M A T  ( S X ,3 ;HENIER A V E R A G E  liMIT COST OF LOT ,!)-
~FA ) 1~~2, V1)2 FO~ M AT (F1~~.2)
P R I N T  1~~2

13~ F ) R M A T ( 3 X ,’ ~. NTE R LEARNING SLO PE EXPONENT’ !)-
REA )  u’.,e

i:’. FO R MAT (F1.. . 6)
115 PRINT ,
155 FORMAT (3X ,3..HENTER MO. OF FIRST UNIT IN LOT ,!)

REA) 1~ 5, N2
15~ FO~ M4 T ( j 9 )

PRINT 127
~ :-~ FORMA T (3X ,2~~HENTER NO. OF LAST UNIT IN LOT,!)

R EAL )  1 E ,  NI
0 FLOAT (N2 ) — .,
c = F L CA T ( M i )  + .5
E C  - J
F = j ._  + uS
A = F~~V F/ (C+0 F —
PRINT 1~ 8,A

1 5  FORMAT (28X,23HTHE FIRST UNIT COST = ~,Fi0.2)PRINT 1 1
131 FO<MAT (5X ,~ 6HMORE DATA FOR FIRST UNIT COS T — ANS . YES OR NO,!)

R E A L )  91 ,Z1
98 FO RMAT ( A 3 )

IF(Z1 .EQ.3HNO )GOT) 52
PPINT 112

112 FORMAT (3X,’.5HSAME L ARNING SL OPE EXPONENT — AMS . YES OR MO,/ )
REA) 9-3 ,32
IF(12.EQ .3HMO )GOTO 60

7.3 PRINT 22~
221. FO~ ’IAT (3X ,36PISAM E AVG. UNIT COST — ANS. YES OR NO ,!)

Rt. AJ 98,33
IF (Z3.EQ.3HYES )GOTO 115
PRINT 128

12A FORMAT ( 3 X ,2’ .HENT ER NEW AVG.  UNIT C O S T , !)
P :A )  12 ,  V
GOP) 115
PRINT 132
P:A )  1~~., 8
GO t O 73

52 RETURN A l
FM)
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SUB RO UTINE F U N T O T , R Tu N S (A 1)
COMMON /A /LOTF (15 ) ,LOTL (t~~a ~LOTS (15),YEA (15),X(i5),Y (15)
CC ) MMO N/9 / t4 Z ( 15 ) , HY ( 13 J  ,Y~~(~~5),ZI(l5) ,AC (15J ,IZ(15)
C O I M O N / C / A O ( , ) , O F ( s ) , O L ( , ) , L O ( 5 ) , X N ( 5 ) ,T ( 5 ) , S L ( 5 )
D R I ’ I T .

FO~ MA T (3X,t ~.HTHIS IS FU PITOT ,!!!! )
PRI’IT 2~) FO-~M~~T (3X ,!?HENT~.R TOTAL COST OF T H- LOT ,!)
RE~~J 2~ 2, U2 ) 2  FORMAT (Fj ....2)
PRINT 132

j3~ FOR?IAT (3X ,’ ENTER LEAR NIN- 5 SLOPE EXPONENT ’ !)
REA l  2C’ . ,b

2 C . 4  FO RMAT (F1...o)
215 PRINT 2 5
2 5  FORMAT (3X,3..H NTER NO. OF FIRST UNIT IN Lot ,!)

REA L) 2~~6 , N2
2 C 6  FORMA T (19)

PRINT 2J
207  FO R MAT ( 3X ,2 9 H E NTER NO. OF LAST UNIT IN LOT, / )

R:AO 2 6 , NI.
0 F L O A T ( N 2 ) -  —

C FLOAT ( N1 )  0
F = 1.~ 4 6
A U’F/ ( C”F — 0”F)
PRINT 2:8 ,4

218 FO R MAT (28x ,23HT HE FIRST UNIT COST = $,F1 .2)
PRINT 188

:88 FORMAT (JX, ’.ÔHMOR E DATA FOR FIRST UNIT COS T — APIS. YES OR NO ,!)

~EAO 91,Z1
91 FO RMAT (A 3 )

IF (li.EO .3HNO )GOTO 52
PRINT 121

121 FORMAT (3X ,45HSAME LEARNING SLOPE EXPONENT — ANS. Y ES OR NO,!)
READ 91,Z2
IF(Z2.EQ.3HN0 )GOTO ‘.7

51 PRINT 232
232 FORMAT (3X ,36HSAME TOTAL LOT COST — ANS. YES OR NO,~~)

REA D 91,13
IF ( 13.EQ.3HYE S) GOT C) 21.5
PRINT 53

53 FORMAT (3X,2’.HENTER NEW TOTAL  LOT COST, ! )
REA L ) 2)2, U
GOT O 215

‘.7 PRINT 132
READ 2~ ’., BGOTO 51

52 RETURN Al
END

29
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SUdRIUTINE LOT S IZ E ,RETU R NS (A l )
C O l M O N / A ! L O T F ( 1 5 ) , L O T L ( l 5 ) , L O T S ( 15 ) ,Y E A( 1 ;) , * (j ~ ) , Y ( j 5 )
CO’IMON!B/HZ (15) ,HY ( 13) ,Y c. ( 15) , Z I(  15) , A C ( 1 3) -  , U (15)-
CO MMON/C/AO(5),DF (s),OL(5),LD (5),XPI(5),T(5),SL(5)
PRINT 133

:3~ FO~~MAT (’ THIS IS LOTSIZE’/)
PRINT 20J

2 0 ,  FORMAT (3X ,’ ENTER TOTAL COST OF THE LOT’/
READ 2 02 ,U

• 2 :2  FORNAT (F1(.2)
PRINT 132

132 FO~ MAT (3x ,’ ENTER LEARNING SLOPE EXPONENT’!)
Rt~AD 20L.,B

.2;’. F O R M 4 T ( F I C . 6 )
PRINT 15.

:6’. FORMA T (3x ,~~ENTER FIRS T UNIT COST’!)
REAL ) 165,A

165 FQiRMAT (F8.2)
PRINT 1C5

115 FORMAT (3x, eENTER NO. OF FIRST UNIT IN LOT’!)-
RE AD 106,N2

:36 FORMAT (I9)
O~ FLOAT (N2 )— .5F= 1.’ BCCU=( F’ U !(A ) +O’ ’ F) ” ( t / F)— .5
T LS =CCQ + .5— 0
)C AC U/TLS
PRINT 131,TL S,CCD ,XAC

131 FORMAT (5X ,’TOTAL LOT SIZE IS’,F12.C,
+!5X,’LAST UNIT IN LOT IS’,Fl0.~~,+/5*,’AVG. UNIT COST IS’,F1l.2!/!/fl

RETURN A j
ENO
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SU8ROUT INE MIO BEST ,RET URNS (A 1)
CO MMON/A! LOTF (15) , LOTL (15) , L O T S (  15) ,Y EA (15 ) ,X (15) , Y ( 15)
COMMON /B/HZ (15) ,PIY( 15) ,YE (15) ,ZI(15) , A C ( 15  )- , 11(15)
CO MM)~ / C / A U ( 5 ) , D F ( 5 ) , D L ( 5 ) , L O ( 5 ) ,X N ( 5 ) , T ( 5 ) ,S L( 5 )
O IMcNS ION Y C ( 9 )
PRINT 36

35 FOR MAT ( 3X , ISHT HIS  IS MIDBEST,//!!)
PRINT ‘38

3~ FOR’IA T ( ’  ENT _ R Y O U R GUESS OF SLOPE EXPONENT (USE NE SIGN)’!)
REA t ) 39,3

3’S FOR ’ IAT ( F B .b )
211 PRIN T 5L.
5. FORMA T( 3X ,’ HOW MANY LOTS’!)

READ 18C, N
182 FORMAT (12)

PRINT 181.
j8j FORMAT (3X ,28HEMTER FIRST UNIT OF EACH LOT ,!)
1.52 READ 1.53, R
183 F0 < MAT (19)

LOTF (IA )~~K
IA = IA÷ I.
I F ( IA . L E . N) - G O T O  182

PRINT 1.8’.
15’. FO RIIAT (3X,2?H~LMTER LAST UNIT OF EAC -4 LOT ,!)

• 185 READ 183, L
LOTL (I8) = L
13:13 +1

• IF (I3.LE .N)GOTO 185
161i IO:1

PRINT 18~
:5~ FORMAT (3X,32P4~ NTER AV ’~.. UNIT COST OF EACH LOT,!)
187 READ 87, AUC
8? FORMAT (F1G.2)

AC (IO ):AUC
Y ( I J ) A L O G 1 Z ( A U C )
Ii~J I),1
IF (I).LE.N)GOTO 18?

189 IC:1
1=100 .‘10.’ ’ (—9 ’A LOG1 O ( 0 . 5 ) ) -

13~ C=FLOAT (LOTL (IC )- )+.5
O =F LOAT ( L OT F ( X C H — .5
C-)

F: 1.) +9
P1:—I • 0/B
POINT ( ( E’ F) - / (C” F— O” F)  )•‘Pl
I2A IFIX(POI~ T + .5 ) -
Z I( IC  ) FLOAT ( h A )
X (  IC) A LOG I) (11 ( I C ) - )
IC I C + i
IF ( IC . LE. P4)G OT O 19)

• 
SU M X  s 0 .C
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S UMY =

SUMXY =

SUMXSQ = C.C
1 = 1.

191 SUMX :SU MX +X ( I )
SU’IY SliMY + Y ( I )

SUM X Y = S U MXY + X(I)’Y(I)
SUMXSQ SUMXSQ 4 X (I)”2.
1 : 1 + 1
IF (I .LF.M )GOTO 131
SU MSQX = SUMX”2.
EN = FLOAT( P1)-
F = (SU MY ’ SUM X S O — SUMX’SUMXY)f (EN’SUMxSQ — SUMSQXJ
S (EN’SUMXY - SUIX’SUMY)!(EN’SUMXSQ — S UMSOX )
FI~~STU =

SPCT= 1DL .’IC.~~~(—G ~~ALO C ,IJ(C.5))
IF (A BS ( 3 — S e C T )  .GT .0 .5 )
IF (’3.EO.C,)-GOIO 189
PRINT 192, G,SPCT,F I R S T J

132 FORMAT (25X ,26HLEARPIING SLOPE EXPONENT
+2 5x ,26HL~ A RNING SLOP E PERC ENT = ,6X ,F6.2/
+25x ,3OHFIRST UNIT COS T = ~ ,F8.2 )

1)0 2 JQ= L, N
YC (J’3 )  F+G ’X (JQ )

2 ST D = S T D + ( 1 C . + ’V C ( J Q ) - A G ( J Q ) ) ~~.2.
SEE:S)Rl ( ST O/ FLO A T (N)
PRINT 1, sEE
F O R M A T ( 2 5 X , ’ST A NDAR D ERROR OF EST IM : ~*,F1l.2)
PRINT 2 1

2(1. FO~ MA T ( 3X,IPI ,!// !/ )
PRINT 2 S

209 FORMAT (3X,21HPIOR E DATA FOR MIOBEST ,/)
READ 21C, QA

21. FO R MAT (A 3 )
IF~~~A.E Q.3HN0 )GOTO 52
PRINT 551

55: FORMAT (’ SAME NO. OF LOTS AND LOT SIZES—ANS. YES OR NO’!)
READ 72,18

72 FORMAT(A 3)
I F ( l 3 . EO . 3 H Y E S ) G O T O  16~GOTO 211

5 2 R E TU RN A l
ENU

BEST AVAILABLE COPY
32



SU~~~O U T L -~ M -)PINT ,~~~TURNS (~~L)
CO1MOP1 /~~/L OTF(1~~),~..OTL (1~,),L lTS( 15 )-,Y € ( 1 ) ,X(1.5),Y(15)
C O l M O N/ ~~/h Z ( j 5 ) ,~- 4 Y ( j 5 ) , Y _ ( 1 5 ) , 7 I ( i 5 ) , A C ( 1 S ) , IZ ( 1 5)
01 )N/ /~ )(3 ) ,OF (~~) ,O L ( ~) ,L)(~~) , X N( 5 )  ,T ( 5 )  , SL(5)
P~~.L~~T 2

.2 F-O --- ’ IAT UX,Iâ HT-41S IS M IJPOINT ,////)
PR INT 132

1L FO RM AT (3X ,29-IE’.tTEP L A RN IN G SLOPE :XPO” JENT ,!I
pE .:~) 133, •

~

13 ’ F-I -fIAT (F5•6)

~5, PRINT 5-.
5~ FORM A T (iX ,13- l H .J~ M A N Y  _ OTS, / )

RE ‘5, P . 4
‘.~5 F O R MA T  ( i 2 )

14:1
P-~INT -~~~

‘.b FO’MAT (~~x ,2~~H~~N TER FIRST UNIT OF E~~0 H LO T ,/ )

11.7 ‘~E~~ J I I~~, N2
l1.~ F)-fIAT (19 )

L O F (IA) :N2
I A  =14 + 1
IF (1A .LE .NA ) ~OT0 117
13:t
PRINT j~~ -~

:1~ FORMAT (3X ,27 4Të.~ LAE T  UNIT OF E~~O-~ ...OT ,/ )

1.2. RTh~) I1~~, ‘11
LO 1_ ( 19) :N j

19 = 1-3 + j
• IF(Ii. L. .NA )uOTO 12 :

121 C:~~LO.~T (LCTL (IT)) e .5
0:FLIAT( LCTF (I ))— .5

C — J
F = t .:  • B
-4 : — L. /8
7 ( ( 2 ’ - ) / ( C ’ F — ) ‘ ‘ F ) ) ’ ’ H
1 7 ( 1 2)  1FIX (1~~.5)
IC=ICO 1
IF (IC.LE .NA ) OTO 122
2~~INT j2 ’,

I2~ F~~~M4T (3x ,1H ,/ / /)

PRINT 7b, Z6
7f F - J<MAT (3tX ,18HDATA FOR ~L0P . OF ,F;.2,5 l P CT . , / / )

PRINT 12.
12’, FO-~MA T (9X ,j.7HFIRST UNIT OF LOT, ’.X,1S HLA 3T U~I IT OF L O T ,-.” ,

+I rILOT MIO PQINT,/)
PRINT 125, (LOTF(I)) ,LOTL (IO ),IZ (1O ) , ID=t,N A )

12E FORMA T (‘SX ,I3,11X,1~~,9X,19)
PRINT 12?

127 FO RMAT (3X,1H ,/!!)
PRINT ‘.3

‘.8 FO ’~MA T (3X ,L.7HMO~~E )ATA FOR M IDPOINT PROGRAM — ANS. YES OR ND ,!)

BEST AVAI LABLE COPY



RE ..) ‘.~~~~, 
Q..-~ ~~~~~~~~~ (43)

IF(~~. E ) . S H N O  ) GO TO 52
PRIN T 5.

5 FO~~M A T  (3X ,’.SHSAME LEAP NING LOPE EX~~ONENT — ANS. YES OR NO ,!)
PEA J ~~~~~~~~~~

IF(? •t - ) .5MN0 )C,OTO ?13
T,)J) 1”~

213 P-’ I~~T t3~
F~~~~ ) ~~~~~~~ ~~

‘.2 FO- ’~~~T (~~B~~~)
O O t .) 15~

BEST AVAILABLE COPY

34

.4 

— - - - __ -- .  — - - _ _



S ’ J~~~)j T ;~~1 T 1T~~O 3 T , R E T t i ~~N S (A 1 )
C 1lO /A/ LO TF (I5 , .)TL (15 ,LOT ’)(j5),v I A (L ~~), %( t5 ) , Y( 1 5)

• 2 I ’ 1 1 Q N ! 9 !~-~/ (1.5) , -IV ( F ) , Y = ( 15)  , 7 1( 1’  ) ,t. C (15 ) , I? ( 
~C3 l ) N / C ! L J ( 5 ) , ( ;) ,) L ( , L O ( ~~~,x~.( 5 ) , T ( 5 ) ,SL~~,)o.,~1-~T .

~

-~ ~l-?M4T ( 3X , 1~~1rN r S i~; TOTCOST, ////)PR 1 i~ 1.3 :
32 ~~) ~M A T (3 , _ N T E-~ L. A RNI Nu SLO°~ X D O N _ N T * /

.
~ 

.~.O it ~~~ ,

1’- 2 F ) ~~1~~T (F1~~..D)
-4

~6. ~O M A V  (3x ,21 H-:NTER FI~~5T )~~1T :osT ,,)
R -.. )  ~~

;hE FO~~f l T  (
~~~ . ?)

1 - -’ ’. ~~~~~~ 5
F~~~1 O T ( ~~~,~ H-O w IA 4Y .OT E., ’/ I
Q • . J  1~~- , NA

_ 3 - ~ F l’ - ~.T L2 1
I~ =1
~~~~~~~~

~~~~ F~) ‘M~~T ( 3 X ,2~~H i N r :  -
~ FIr~5 T  U I IT 3 F ? A C N LOT ,/)

: 37  -< :, j  ~~~ .2
~~~ ‘3 ~ )‘M~~T ( 1 9 )

I F( 1~~._ ~..~ . . ) ’ Y J T f l I 3 7
I ~=1
~ -~~ IT I . 3
F.)~~ I . T  ( , 7 H 1 ’ I T _  -

~ L A S T  J~~I T  ~~~
- E~~~-~: 3’~ R~~~) 1~~8, N:

I ‘~ 1 3  4 1
IF( I  ~~~~~~~~ ~, O T O  I
I I.

13) C= Fi 1A I ( ..CTL (IC)) 4 • 3

I .  ~ 3

I ‘ =IO + I
LF (:C .L .P. A ) -.OT O 13)
°-~‘I~~T i-. .

1.. F J ~~~~’1.~~T ( : A ,1-1 , / / / /)

P RI ’J T  12 ~~, 77 , A
12 - 3 Fo ~~i;. T ~~x , 9 H O A T A  FDRl , /5x ,j ~~HS~..OPE P C T .

# S x ,15’-4 :;T UN IT COST !,FS.2//)
PRINT 17

17 . F( -M - ~T (-. X ,1. T HF J RST UNiT OF LOT ,’ .X ,j 5 H LA 5 T  JN IT 3F ...OT,..~~, I 7 - 4 T O T A L
+ 0u ;T  IF LOT ,!)
PR INT 1~~1, (LOTF (IJ ) ,LOT~~(I1), HZ(IO), IO=1 , NA )

1-+ 1 FO R M A T  ( ) X ,I-3 ,11.X, [ -~,9x ,Ft 2 . 2 )
PPj NI :~~i:51 FO~ 1 41  ( i X ,  1 1  , !/ / ! )

BEST -AVAIt.ACIF COPY



P~~I 4 T  171
1~~I fl~~IA T  ( 3 X ,’.5H~~O RE ) A T s ~ FO R T O T A L  L O T  UO ’S T — A N S .  Y E S  O R NO, !)

P~~4) 172,71
1,.. F’3 -~i.~T (A f l

I F ( Z 1 . E ~~.3~- 1NO ) G J T  5 2
9
~~1NT 173

: 7 3  V 2 - Y IA T  (~~~ ,4~~H0t .’lE L~~A~~N ING SLOP E EX PO NEN T — A ’~-~, Y E S  O R NO, / )
•.‘~

- .: j  1~~.. ,?2
I F (l ?.EU .3-iNG )GOTJ 1’.3

1~. . P~~~~~~T 1.~~-.
I ’-. Fl-fl IT ( 3 ~~, 3 7 H S t . M E  ~IRST UNIT C O S T  — t J S .  YES OR NO,!)

R~~ -IJ  172,/3
F(?3.E ..3HNO )C,OTD ‘.5

I

~~~ 
2
~~I~Ji 1 2

~ .1 .) ~? , B
Y)T-J 1-4:

~~~~ 
Q _~ j ’fl• IL.o

-.b F~~- M .~T C ,2 I ~~’IT ER 1EW FIRST U~4IT lOST ,!)-.~ ~:) 5- , A
0 T )  134

5? -~ I i — ’.
I

BESVAVAILABIE 
- COPY

36
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SU ~~R ) J T IN~ W H A T IF ,R E T U R N S ( A 1 )
c3MMO . I ,~~,Lo T F ( 1 3 ) ,LIT L ( 1~~) , L c ) T ; ( 1 5) ,y r A ( 15) , x ( 1 5) ,i ( 1 5)
C . JMMO / 1~/P-~l ( 1 5 ) , N Y ( j O ) , Y . ( 15 ) , U ( j 5 ) , A C ( 1 5 ) , I 7 ( j 5 )

O 1ON /C/t-J (5 ),JF (~~),D L (s )- ,L J (~~),XN(, ),T ( ) ,5L (5)
PRINT 2 2 4

~~~ 
F- l .I A T (3X ,4THIS IS W-IATIF’!I//)

3 P-?~~~~~J f  ‘35
3~ FO - ’ I A T ( ’ X , ENT E-- ’ N) .  OF LO TS ( A X = - i ) ’ / )

‘- ~~ .)  . -.I ,N
2-.: F ? M I T ( 1.)

~ -‘IN T ~- .

~ )~~ -1.:~~ x, ’:’~iT:~ F 1?S T  UNIT O ) S T ’ / I
.~ _ I )  ) . , A

) - ‘It~T (F j1  .2)
P- INT 1~~2

1 ~~. ci) IA (~~ * ,~~ INT - IR L E A R N I N G  S L O P~ ~~X~~C N : NT ’ / )
R-~. - ) o ’, 3
F’ ) R ’ IA T ( F 8 . o )
P-’Irl ’ i~
~O-< ’14r (3X , ’2 IT~~-~ TJTAL COST OF E A C ~4 LOT’,!)

-30 227 1X 1,N
2 7 R2- I ) 2 ;2 ,T ( I x)

‘~~~~ F O ’ ~l3 T ( F 1( . 2)
K: 1.
F: 

~~.+ 3
OF (1) 1.

231 %~J ( K)  = (F’T (K) / A) + ( )F ( K )  — ,5) ‘‘F

~k (K) :FLJA T (LD (K)
SL ( K ) -  ~~)L ( K ) — J F ( K )  +1.
4 ) ( ( )  = T ( ( ) /5( ()( )
)(2 <4- 1
I F( . K . G 1 .N) ,OT O 2 3 ’.
3~~(K)-D L (K— 1 )+1 .
3010 23:

3’. ~RLNT 235
:35 FO~’MAT (/~~X ,4-LOT SIZE:’,~.x ,’LAST UNIT’,7X ,

• ‘L-) T C O S T ’ ,- .x ,’A J G .  UN IT COST ’ ,!)
P. INT 23S,(SL (JK ) ,JL (JK) ,T (JK),AO (JK ) ,JK=j, I )

136 F O R M A T ( . ’x ,F11.J,2x ,F11.3 ,F 15 . C ,b x ,F9 . 2 )
P~~I~-1T 237

3 3 7  F f l - .M A T ( ! / ’  MOR E D A T A  FOR W H A T I F  — 4 4 5 .  Y~ S )— ~ NO’~~I
RFA )  7 2,~~1~FORMAT (A 3)
I F(j l : .E I .J H Y E s ;oTo 238
R- TU RN A l
E N )  BESFAVAI LABIF COPY
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Approved for publ ic release . Distribution unl imited .

Ii. DISTRIBUTION STAr EM ENT (of P~. mb.I,.CI .nt.,.d In Blook 20. Il dIll.,Wf Iron. R.poø) 
—

II. S U P P L E M E N T A R Y  NOTES

II, KEY WORDS (ConIIn... 0~, r~~~•~•• •ld. II n.,...~~s- a.d Id.nfIly by block non,b.,)

L.arning cu rve , probl.m solving , computer model .

2O~~~~~~~~ NACT (ConIffi. ~~ on •d~~ II onr..~~~~ ..d Idont l& by bt..k .~~ br )

Report desc ribe , a comput er program for solvin g L arning Curve problems .
Program is written in Fo rt ran IV , and is terminal/user interactive . Typical
proble m. so lv.d are lot Mid—Points , First Unit Costs , Tot al and specific lot
Costs , learning slop.. and first unit cost from raw lot data , and a what-if
segmen t that predicts lot sites . The program also provides some instruction
for th. user to enable proper usage .
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