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ABSTRACT

This report describes a computer program for solving
problems dealing with learning curve theory. The program
is interactive, written for the remote 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.




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 (léarning) curve theory postulates that
aes the numbers of an item produced increases sequentially, the cost
of the item decreases in a relationship defined by the power curve:

Y = AxB Where: X = Item number

Y

Cost of item X

A = Cost of first unit (X = 1)
B = Learning Slope Exponent

Expressed logarthimically 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 learning curve
problems.

This report will describe the computer program usage by presenting
typical problems for each of the eight computational segments.

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

the user with the kind of information that is 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 adapted 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 commit to memory.
The 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 is obvious, therefore,
that the program is capable of handling very large lot sizes.

(2) 'Number of lots' input must contain 2 digits right-hand
oriented. One (1) lot is input as 0l. The maximum number of lots
is 15. EXCEPTION: Program segment WHATIF will accept only 5 lots max.
for its computations and only one (1) digit is required for input.

(3) All cost data must contain a decimal point. The program
will accept ten digits max. (with the decimal point considered
a digit), including costs exact to the 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.




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 5

associated with eich segment, Figure 1.
FIGURE 1
FOF SHORT DESCRIPTION OF PROGRAM
TYFPE ¥ DR TYPE ZEGMENT LETTER.

THIS FPROGRAM CONSISTE OF THE FOLLOWING TEGMENTE:

A. MIDPOINT - DETERMIMES LOT MIDPOINTE

E. FUNTOT - DETERMIMEZ FIRST UNIT COST
C. FUNAY - LETERMIMES FIRST UNIT COST
D. TOTCOST - DETERMIMES TOTAL COST OF LOT

E. AYUCOST
F. MIDBEST

DETERMINES ITEM AVERAGE COST
DETERMINES FIRET UNIT COST

AND LEARNING SLODPE EXFONENT
DETEEMINES LOT Z1ZES

DETERMINES ZIZE DOF A SINGLE LOT

|

G. WHARTIF
H. LOTEIZE

IF vOU MNEED MORE DETARIL TYFE LETTER DR TYPE ND

In response to the last direction, input of 'NO' will allow the
user to enter any of the computation segments of the program, Figure 2.
Detailed Description

Additional description of any program segment is provided by an input
of any letter from A to H. All descriptions, obtained by responding 'NO'

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




followed with the options that allow the user to enter the computational
segment or call for additional descriptions. Errors in input creates an

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

FIGURE 2

FOR SHORT DESCRIPTION OF PROGRAM
TYPE v OF TYFPE SEGMENT LETTEER.

THIZ PROGEAM COMSISTE OF THE FOLLOWING ZEGMEMTE:

MIDFOINT DETERMINES LOT MIDFDINTE
FuNTOT - DETERMINEZ FIREY LNIT COZT
FUMAY DETERMINES FIRST UNIT COST
TOTCO:ET - DETERMINES TOTAL COST OF LOT
AYUCOET - DETERMINES ITEM AYERAGE COZT
MIDEEET - DETERMINES FIRST UNIT COST

AMD LEARNING SLOFE EXPONEMT
5. WHATIF - DETEEMINES LOT SIZES
H. LOTSIZE - DETERMINES SIZE OF A SINGLE LOT

MM O
|

IF ¥OU NEED MOFE DETHIL TYFE LETTER DR TYFE NO
HO

TYPE IN LETTER OF FROGRAM YOU DESIRE
A ;

THIZ IS MIDPOINT

ENMTER LEARNING SLOPE EXPONENT




FIGURE 3

FOR SHORT DESCRIPTION OF PROGFAM
TVYFE ¥ OR TYFE SEGMENT LETTER.

THIS FROGFEAM COMSIETE OF THE FOLLOWING ZEGMEMTI:

MIDFOIMT DETERMINEZ LOT MIDFOINTE
FUNTOT DETERMIMESZ FIRET UMIT COET
FUMARY . - DETEEMIMES FIRST UM1T COZT
TarTca:sT DETERMINEEZ TOTAL COZT OF LOT
AYUCOET - DETERMIMNES ITEM RAVERAGE COST

MM OED

. MIDBEET - DETERMIMES FIRET UNIT COST
AND LEARNIMG ZLOPE EXPOHENT
5. WHATIF - DETERMIMNES LOT ZIZEZ
LOTSIZE - DETERMINES ZIZE OF A SIMGLE LOT
IF ¥0OU HEED MORE DETAIL TYPE LETTER DR TY¥PE MO
H
FREOGEAM MIDFOINT
THIS ZEGMENMT CALCULATES LOT MIDFOINTE IF THE LEARNING
ZLOFE EXPONENT AND LOT QUANMTITIES <FIRST AND LAZT ITEMS)
AFE KENOWN. TYFE A TO CALL FROGRAM OF TYFE NO
HO
WHAT FROGEAM DO YOU WANMT DESCRIBED-TYFE LETTER
E
FEOGEAM FUNTOT
THIS ZEGMENT CALCULATES FIRET UNIT COST IF THE LEARNING
ZLOFPE EXFPONENTs LOT OUANTITIES <FIRST AND LAST ITEMS)
AMD TOTAL COST OF THE LOT ARE KNOWN. TYPE B TO CALL THIS
PROGEAM OF TYPE NO
HO
WHAT FROGRAM DO YOU WANT DESCRIBED-TYFE LETTEER
| &
PROGRAM FLINAY
THIZ ZEGMENT CALCULATES FIRST UNIT COST IF THE LERARNING
SLOPE EXPONENTs LOT QUANTITIES <FIRSET AND LAST ITEMS)
AMD THE AYERAGE UNIT COST OF AN 1TEM IN THE LOT RRE KNOWN.
TYPE C TO CALL THIS PROGRAM OR TYFE NO
HO
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?* FIGURE 3 (CONTINUED)
WHAT PROGRAM DO vOU WANT DESCRIBED-TYPE LETTER
I
FROGRAM TOTCOST
THIS ZEGMENT CALCULATES THE TOTAL COST OF A LOT IF THE
LEARNING SLOPE EXPOMENTs FIRST UNIT COSTs AND LOT OUAN-
TITIES <FIRST AND LAST ITEMZ)s ARE KNOWM. TYFE [ TO CALL
THIS FROGRAM OF TYFE NO
alt}
WHAT FPROGRAM DO YOU WANT DESCRIBED-TYFE LETTEF
E
PROGRAM AYUCOST
THIS ZEGMEMT CALCULATES THE AYEFAGE COST OF AN ITEM IM A
LOT IF THE LEARNING SLOFE EXFONEMTs FIRST UMIT COST AND
LOT QUANTITIES <FIRST AND LAST ITEMSZ)s ARE KNOWM. TYFE E
TO CALL THIS PROGRAM OF TYFE MO
; Ho
WHAT PROGRAM DO YOU WAMT DESCRIEED-TYFE LETTER
F
PROGRAM MIDEEST
THIZ SEGMENT CALCULATES FIRST UNIT COST AND LERRNING SLOFE
EXPONENT FROM LOT DATA IF THE AVERAGE UNIT COST OF AM ITEM
IN EACH OF THE LOTS AND LOT QUANTITIES <FIRST AND LAST
ITEMS) ARE KMOWN. LEAST MEAN SOUARE FIT OF DATA IS UTILIZ-
ED. STANDARD ERROR OF ESTIMATE AND CORRELATION COEFFICIEMT
ARE CALCULATED. PROGPAM CAN ACCUMODATE MAXIMUM OF MINE ¢
LOTS. TYPE F TO CALL THIS FROGRAM OR TYFE NO.
HO
WHAT PROGRAM DO YOU WANT DESCRIBED-TYPE LETTER
G
PROGRAM WHATIF
THIS SEGMENT COMPUTES THE SIZE OF 1 OR MORE LOTS (S MAX) s
THE TOTAL COST OF THE LOTC(S>s THE 15T UNIT COSTs AND THE
LEARNING SLOPE EXPOMENT ARE KMOWNM. TYPE 6 TO CALL THIS PRO-
GRAM OF TYPE NO
ND
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FIGURE 3 (CONTINUED)

WHAT FPROGRAM DO YOU WANT DESCRIEED-TYPE LETTER

FREOGRAM LOTZIZE

THIS SEGMENT COMPUTES THE SI1ZE OF A SINGLE LOT IF THE TOTAL
CHST BF THE LBTs THE LST UNHIT COSTs THE LEARMHING SLOPE EX-
FONENT AMD THE THE FIRST UMIT OF THE LOT AFE kMOWMN, IT Tif-
FERS FROM ZEGMENT WHATIF IN THAT THE FIRST UNIT OF LOTZi. O
CAM BE ANY UNIT <OTHER THAN UNIT MNO. 1>. TYPE H TO CALL
THIZ FROGFAM OF TYFE HO



TYPICAL PROBLEMS: INPUT AND OUTPUT

Subroutine MID-POINT

Problem: (a) What are the lot mid-points of the following lot
procurements of an item whose production learning slope is 852
(-.234465)? (b) 1If 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

() 1 1 750

2 751 5000

3 5001 25000

The program output is shown in Figure 4.

FIGURE &4

FOR ZHORT DE:CRIPTION OF FPROGRAM
TYFE % OF TYPE SEGMENT LETTER.

a

THIS IS MIDPOINT

ENTER LEARNING SLOPE EXPONENT
. 234465
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FIGURE 4 (CONTINUED)

HOW MAMY LOTE

guoolroont

EMTER LAZT UMIT DF EACH LOT

guoopeonn

NOaoosonn

nuﬂﬂ]ﬂﬂﬂn

nuUﬂﬁﬁnﬂu

IATA FOFR ZLOFE OF 25.00 FCT.

FIRSEST UNIT OF LOT LAZT UNIT OF LOT LOT MID-FOINT
1 vau
751 cooa
cnnl SO0
S001 1Oaa
10001 25000

MORE DHTA FOF MIDPOINT FPROGFAM - ANZ. YES OF HNO
YEZ

ZAME LEARNING ZLOFE EXFOMNENT - AMZ., YES OR MO
HO

EMTER LEARMNING SLOFE EXPONENT
-. 136061

HOW MANY LOTE
JIF

10
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FIGURE 4 (CONTINUED)

EMTER FIRST UNIT OF EACH LOT

aooossann

DATA FOFR ZLOFE OF 91.00 PCT,

FIRET UNIT OF LOT LAST UNIT OF LOT LOT MID-FOINT

1 7a0 253
791 S000 25ev
So01 25000 12574

MORE DRATA FOR MIDPOINT PROGRAM - ANMI. YES OFR NO
NO

IF ¥OU DESIRE ADDITIONAL PROGRAMS TYPE PERTINENT
LETTER OF TYPE HNO
NO

STOP

Subroutine FUNTOT

Problem: (a) What is the First Unit Cost of an item produced on a
learning slope of 87X (-.200913) if the total lot of 6400 items

(first item in lot = 1) cost $41,600?7 (b) With the same lot size and cost

11



FIGURE 5 (CONTINUED)

“AME TOTAL LOT CO:T - AMI. YE:S OR NOD
YES

—_—

EMTER nMO. DF FIRST UNIT IN LOT

puooo1sot
EMTER MO. OF LAZT UMIT IM LOT
OOO007S010
THE FIRST UMIT COZT = % z24.7¢2
MORE DATA FOR FIRSIT UMIT COET - AMEZ. YEE OF MO

1F vOU DEZIFE ADDITIOMAL FROGEAME TYFE FERTINENT
LETTER OF TYFE HO
nO

Subroutine FUNAV

Problem: (a) What is the First Unit Cost of an item produced on
a learning slope of 87% (-.200913) if the average cost of an item in a
6400 item lot (first item in lot = 1) 1is $6.50? (b) With the same lot
size and average unit cost, what is the First Unit Cost if the learning
slope is 89.5Z (-.160040), and the first unit in the lot is 7001?

The program output is shown in Figure 6.

FIGURE 6

FOR SHORT DESCRIPTION OF PROGRAM
TYPE ¥ OR TYFE SEGMENT LETTER.
C

THIZ IS FUNRAY

ENTER AVERAGE UNIT COST OF LOT
5.50

12




s AT

what is the First Unit Cost if the learning slope is 89.5Z2 (-.160040),
and the first unit in the lot is 1501.

The program output is shown in Figure 5.

FIGURE 5

FOF SHORT DESCRIFPTION OF PROGRAM
TYFE % OF TYFPE ZEGMENT LETTEE.
E

THIS IS FUNTOT

ENTER TOTAL COSY OF THE LOT
41500,

ENTER LEARNING ZLOPE EXPONENT
~.c00313

ENTER MO. OF FIRET UMIT IN LOT
opnooooont

ENMTER MO. OF LAZT UNIT IN LOT
00000&e400

THE FIRST LNMIT CO=ET = &
MORE DATA FOR FIRST UNIT COST - ANE. YES OR NO
YES

[
o
.

n
)

ZAME LERRNING SLOPE EXPONENT - ANS. YES OR NO
NO

EMTER LERRNING ELOFPE EXPONENT
~. 160040

13




FIGURE 6 (CONTINUED)

EMTER LEARNING SLOFE EXFONENT

-, 200913
=L LD

EMTER ™MO. OF FIRST UNIT IM LOT

ENTER MO. OF LHAZT UMIT IM LOT

THE FIRET UNMIT COZT = %
MOFE DATAH FOR FIRST UMIT COET - ANZ. YETZ OF HO
YEZ

TAME LEARMING SLOFE EXFONENT - RNZ. YET OFR MO
HO

ENTER LEARMNINMG ZLOPE EXPOMNENT
- 100410

SAME AV, UMIT COST - AME. YES OR NOD

YEE

ENTER HO. OF FIRST UNIT IN LOT
DOoooO7001

EMTER ®HO. OF LRET UNIT IN LOT
0ooo13400

THE FIRIT UNIT COZT = %
MORE DATA FOR FIRST UNIT COST - ANZ. YES OF MO
HO

IF ¥OU DEZIRE ADDITIONAL FROGRAME TYFE FERTINENT
LETTER OF TYFE MO
HNO

ZTOP

Subroutine TOTCOST/Subroutine WHATIF

o

o0

The TOTCOST segment sample problem demonstrates how the user may

solve several problems dealing with the total cost of a lot, with a

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

14
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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 item is produced on a learning 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 coet 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
() 1 1 1500
2 1501 7500

The output for solution to parts (a), (b) above is shown
in Figure 7.
FIGURE 7
FOR =HORT DESCRIPTIDN OF PROGRAM
TYPE ¥ OF TYPE SEGMENT LETTER.
D

THIZ IZ TOTCA:ST

ENTER LEARNING SLOPE EXPONENT

ENTER FIRET UNIT COST
9 - 0

15




FIGURE 7 (CONTINUED)

HOW MAMY LOTE

v e BESTAVAILABLE COPY

DATA FOR:

SLOFE FCT. a0, 0o
15T UNHIT COET & 92.50
FIRST UNIT QF LOT LAZT UNIT OF LOT TAOTAL COsST OF LOT
1 2500 383%57.09
2501 700 136021.75
1 1500 S7TE7E.48
1501 yououn 167100, 36

Note that the total of the two lots, problem (a) or (b) is $224,378.84
(as expected). Sample problem (c) seeks to determine what lot :1:.-
could be procured if the total dollar quantity were equally divided,
$112,189.42, between the two lots. The WHATIF Segment provides the

solution, Figure 8.

16
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FIGURE 8

MORE DATA FOR TOTAL LOT COST - AME. YEZ OR MO
HD

IF vO0U DEZIRE ADDITIONAL PROGRAME TYFE FPERTINENT
LETTER OFR TYFE ND

llfl

THIZ IS WHATIF

ENTER nMO. OF LOTE <(MAX=S5)

' n

ENTEFR FIRET UNIT COST
98.50
ENTER LEARNING SLOPE EXFPOMENT
-. 152003

ENTER TOTAL COST OF EACH LOT
112189, 42
112189.42

LaT TIZE LAZT UNIT LOT COZT AVG. UNIT COST
3313. 3313, 112139 33.86
41387, Faoo, 118139, 26, 7Y

MORE DARTA FOR WHATIF - ANI. YEZ DR MO
HO

IF vOU DESIRE ADDITIONAL PROGRAMS TYFE FERTINENT
LETTER OF TYPE NO
HO

sTOP

Subroutine MIDBEST

Given a set of historical procurement data the MIDBEST segment

computes the first unit cost and learning slope exponent. The data are

17




fitted to the logarithmic form of the power curve by classical least
mean square techniques. The output also provides a Standard Error of
Estimate (Standard Deviation) as a guide to the fit of the input 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 possibility 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 (85Z). This value of the
learning slope is commonly 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
e 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 ZHORT DESCRIFTION OF FPROGRAM
TYPE ¥ OR TYPE ZEGMENT LETTER.
F

THIZ IZ MIDBEET

18
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FIGURE 9 (CONTINUED)

ENTER YOUR GUESS OF SLOPE EXPONENT <USE MEG ZIGM
-, 23445

HOW MAMY LOTE

OOl 026l

——————

EMTER LAST UNIT OF EARCH LOT
QOO00e952
00001 038e0
nooo1sSeed

————

TER AVG. UNIT COET OF ERCH LOT

~J
L0

EN
7922
563

LN
=J 00
Lo L2
B

Is

LEARMING ZLOFE EXFPONENT
LEARMING SLOFPE FERCEMT
FIRET UNIT COZET
ZTANDARD ERROF DF EZTIM

oo

MORE DATA FOR MIDBEST

HO

IF vOU DEZIRE ADDITIONAL FROGRAME TYPE PERTINENT
LETTER OF TYFE NO

HO

ITOP

BEST AVAILABLE COPY

19




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
90% with a first unit cost of $98.50. The first unit of this lot will
be the 3314th produced. (a) What is the si;e 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

FOF SHORT DESCRIFTION OF PROGRAM
TYFE ' OF TYFE SEGMENT LETTER.

H

THIZ 13 LOTSIZE

EMTER TOTHL COST OF THE LOT
112129,

EMTER LEARENING ZLOPE EXPONENT

-. 152003

ENTER FIRST UNIT COSY

98.50

EMTER NO. OF FIRST UNIT IN LOT
oonnozz14

BEST AVAILABLE COPY




FIGURE 10 (CONTINUED)

TOTAL LOT SIZE IS 4137,
LAST UNIT IN LOT IS Yaon,
AVE. UNIT COsT IS cEL. 7

1F 0O DEZIFE ADDITIOMAL FROGRAMES TYFE FERTIMEMNT
LETTEF OF TWFE HO
HO

STOP

Subroutine 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 first unit cost is $2000.

The program output is shown in Figure 11.

FIGURE 11

FOR ZHORT DESCRIFTION OF FROGRAM
TYPE v OF TWFE ZEGMENT LETTEE.
E

THIS 12 AYUCOST

EMTER LEARMING ZLOPE EXFONENT

-, 2219

ENTER FIRET UNIT COST
=

Y e oSt AVAILBLE COPY

21
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FIGURE 11 (CONTINUED)

EMTER FIFRST UNIT OF EARCH LOT
aooaoosng

EMTER LAST UMIT OF EACH LOT

ooooo1rson

IHTH FOR:
~LOFE PCT. 20,00
13T UNIT COST & 2000.00

FIRST UNMIT IN LAT 'LAST UNIT TN LOT BT SFZE AYia. UNIT CO=T

201 10010 1an 2E0, 00
fon 1200 =g A b L = L
1ol Son 20D 196,62

MOFE DATA FOR AYG. UMIT COST - ANMZ. ez OR HO
1o

IF ¥Ou DEZIRE ARDDITIONAL FROGRAMS TYFE PERTIMENT

LETTER OF TWFE NO

Ho

TOF

st AVAUBLE (OF

22
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PROGRAM XPCURVE(INPUTyOUTPUT,TARPES=INPUT,TAP-6=0UTPJT)
COMMON/A/LOTF (15) 4 LOTL(L5),LOTS(15),YEA(L15) 4X(15),Y(15)
COMMON/B/HZ (15) 4 HY (150, Y2 (1504, Z1 (15),AC(15),12Z(15)
COMMON/C/AD(5) 4OF (3),0L(5)4LD(5) yXN(5),T(5),SL(5)
DATA LOTF,LOTL,IZ,HZ/BC®(/
DATA YZA,Y,HY,YE,Z14AC,X/1.5%0/
OATA AD OF,DLyLOyXNyTySLZ35%5/
PRINTY 25
25 FORMAT(3X,324FOR SHORT DESCRIPTION JF PRO>RAM,/
+3Xy3IHTYPE Y OR TYPE SLGMENT LETTER.,/)
RzAJ 63, QC
69 FO=RMAT (A2)
IF(QC.EQ.2HY ) GOTO 113
IF(QC.c242HA ) CALL MIDPINT,RETURNSI(52)
IF(QC«cUe2HB )CALL FUNTOT,RSTURNS (52)
IF(NC.E0.2HC )CALL FUNAV,RETURNS (52)
IF(QC.EQ.2HD )CALL TOTCOST,RETURNS(52)
IF(AC.EN«2HE ICALL AVUCOST,RETURNS(52)
IF(QC.Z0.cHF )CALL MIDBEST,RETURNS(52)
[IF(QC.EQ.2HG VYCALL WHATIF,RETURNS (52)
IF(IC.EN.2HH )CALL LOTSIZE,RETURNS(52)
113 PRINT 8%
81 FORMAT (3X,48HTHIS PROGRAM CONSISTS OF THZ FOLLOAINS ScGMENTSt//
+8xX,33HA, MIDPOINT - DETCZRMINES LOT MIDPOINTS/

+8X,4JH3. FUNTOT - DETERMINES FIRST UNIT COST/
+8X,4.HC. FUNAV - DETZRMINES FIRSTY UNIT COST/
+8X442H0., TOTCOST - DETZRMINES TOTAL COST OF LOT/
+8X,42HE., AVUCOST - DETcRMINES ITEM AVERAGC COST/
¢B8X,47HF, MIOBEST =~ DETERMINES FIRST UNIT COST/
$22X4327HAND LcARNINS SLOPc EXPONZNT/

+3X,%G. WHATIF - OSETZRMINES LOT SIZES*®/

+B8X,*H, LOTSIZE - OZTERMINES SIZE OF A SINGLE LOT®//

+3Xy«H6HIF YOU NEED MORE DETAIL TYPE LETTER OR TYPE NJ,/)
82 READ 12,1
12 FORMAT (A2)
ICOUNT=ICCOUNT+1
IFCICOUNT.EQ.9)GOTO 4&
IF(Q,EQ.2HA 1GOTO 17
IF(Q.EQ.2HB 1GOTD 23
IF(2,EN.2HC )G2T0 2o
IF(Q.ENQ.2HD (GOTO 29
IF(Q.EQ.2ne )GOTO 31
IF(Q.F G 2HF 16070 34
IF(Q2.EN.2HG 1GOTO 98
IF(Q.EQ.2HH 1GOTO 77
PRINT 13
13 FOMAT (3X,36HTYPE IN LETTER OF PROGRAM YOU DESIRIH/)
1o READ 14,Q1
14 FORMAT (A1)
IF(Q1.EQ.1HAICALL MIDOPINT,RETURNS(52)
IF(QL1.EQ.1HB)CALL FUNTOT,RETURNS(52)
IF(21.EQ,1HC)CALL FUNAV,RETURNS(52)
IF(QL.EQ.1HD)CALL TOTCOST,RZTURNS(52)

" BEST AVAILABLE COPY
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IF(QL.EQL1HE) CALL AVUCOST,RETURNS(52)
IF(QL.EQ.1HF)ICALL MIDBEST,RETURNS (52)
IF(QL vEQ.1HG) CALL WHATIF ,RETURNS(52)
IF(Q1.EQ.1HHICALL LOTSIZZ,RETURNS(52)
PRAINT 15
15 FORMAT (3X,24HWRONG LETTZR - TRY AGAIN,/)
GOTO 16
17 PRINT 18
18 FO2MAT (3X,16HPROGRAM MIOPOINT//
$7Xy53HTHIS SEGMENT CALCULATES LOT MIDPOINTS IF THE LEARNING/

v// +7X,56HSLOPE ZXPONENT AND LOT QUANTITIES (FIRST AND LAST ITEMS)/

+7X 344 HAR: KNOWN, TYPZ A TO CALL PROGRAM OR TYPZ NO,/)
READ 193,Q¢2
19 FORMAT (A2)
IF(Q2.EQ.2HA YCALL MIDPINTL,RETURNS(52)
24 PRINT 21
21 FORMAT (3X,46HWHAT PROGRAM DO YOU WANT DZSCRIBZD=-TYP-Z LETTER,/)
GOTO 82
23 PRINT 2&
24 FORMAT (3Xy14HPROGRAM FUNTOT//
+7Xy55HTHIS SEGMENT CALCULATES FIRST UNIT COST IF THE LEAPNINS/
+7X35S3HSLOPE ZXPONENT, LOT QUANTITIES (FIRST AND LAST ITEMSH/
+7X356HAND TOTAL COST OF THE LOT ARE KNOWN, TYPE 83 1) CALL THIS/
+7X,18HPROGRAM OR TYPE NO,/)
RTAD 13,13
IF(Q3.5Q.,2HB )CALL FUNTOT,RZITURNS(52)
GOTO 2
2t PRINT 27
27 FO2MAT (3X,13HPROGRAM FUNAV/Z/
+7X3S55HTHIS SzGMINT CALCULATES FIRST UNIT COST IF THE LEARNING/
+7X,53HSLOPE EXPONENT, LOT QUANTITIES (FIRST AND LAST ITEMS)/
+7X4358HAND THE AVERAGZ UNIT COST OF AN ITEM IN THE LJOT ARF KNOWN./
+7X,383HTYPE C TO CALL THIS PROGRAM 02 TYPE NO,/)
READ 19,Q4
IF(QW.EQ.2HC YCALL FUNAV,RETURNS(52)
GOTO 2¢
29 PRINT 30
31 FORMAT (3X,15HPROGRAM TOTCOST/Z/
+7X354HTHIS ScGMENT CALCULATES THE TOTAL COST OF A LOT IF THE/
+7X,55HLEARNING SLOPE EXPONENT, FIRST UNIT COST, AND LOT QUAN=-/
+7Xy56HTITIES (FIRST AND LAST ITEMS), ARE KNOWN. TYPE 0 TO CALL/
+7Xy323HTHIS PROGRAM 0OR TYPE NOy/)
READ 19,Q5
IF(Q5.EQ.2HD JCALL TOTCOST,RETURNS(52)
GOTO 2¢C
31 PRINT 32
32 FORMAT (3xy15HPROGRAM AVUCOST/Z/
+7Xy50HTHIS SEGMENT CALCULATES THE AVERAGE COST OF AN ITEM IN A/
+7Xy55HLOT IF THE LCARNING SLOPE EXPONENT, FIRST UNIT COST ANO/
¢7Xy56HLOT QUANTITIES (FIRST AND LAST ITEMS), ARE KNOWN, TYPE E/
+7X331HTO CALL THIS PROGRAM OR TYPE NO,/)
READ 19,Q6
IF(Q6.EQ.2HE JCALL AVUCOST,RETURNS(52)

» BEST AVAILABLE COPY




60TQ 20

3¢ PRINT 35

35 FORMAT (3X,15HPROGRAM MIDBEST//
+7XySBHTHIS SZGMENT CALCULATES FIRST UNIT CO3T AND LZIARNING SLOPE/
+7X,53HEXPONENT FROM LOT DATA IF THE AVZIRAGE UNIT COST OF AN ITEM/
+7X,54HIN EACH OF THE LOTS AND LOT QUANTITIES (FIRST AND LAST/
+7Xy58HITEMS) ARE KNOWN, LcAST MEAN SQUARE FIT OF DATA IS UTILIZ-/
+7X,58HED, STANDARD ERROR OF ESTIMAT: AND CORRELATION COEFFICIENT/
+7XyS7HAR: CALCULATZD., PROGRAM CAN ACCOMODAT: MAXIMUM OF NINZ(9)/
+7Xy45HLOTS. TYPE F TO CALL THIS PROGRAM OR TYPZ NO./)

READ 19,Q7
IF(Q7.EQ.2HF ) CALL MIOBZIST,RETURNS(52)
GOTO 2

88 PRINT 244

240 FORMAT (3X,*PROGRAM WHATIF*//,

+7X,*THIS SEGMENT COMPUTES THE SIZE OF 1 OR 4ORC LOTS (5 MAX), IF*/
+7X,*THE TOTAL COST OF THz LOT(S), THT 1ST UNIT COST, AND THc*/
+7X,*LEARNING SLOPE EXPONzNT ARZ KNOWN, TYPC G TO CALL THIS PR0O=-%*/
+7X,*GRAM OR TYPE NO*,/)

READ 19,Q9
IF(QI.EQ.2HG )CALL WHATIF,RETURNS(52)
GOTO 2¢

¢ PRINT 66

66 FORMAT (3X, *PROGRAM LOTSIZE®//

+7X4*THIS SEGMENT COMPUTES THE SIZE OF A SINGLE LOT IF THt TOTAL®/
+7X,#COST OF THE LOT, THE 1ST UNIT COCST, THt LEARNING SLOPE Zx=-%*/
+7X,*PONENT AND THE THE FIRST UNIT OF THE LOT ARE KNOWN. IT OIF-%/
¢7X,*FERS FROM SESMINT WHATIF IN THAT THE FIRST UNIT OF LOTSIZE®*/
+7Xy*CAN BE ANY UNIT (OTHzR THAN UNIT NO. 1)s TYPZ H TO CALL*/
+7X,*THIS PROGRAM OR TYPE NO*/)

READ 19,Q14

IF(Q1..EQe2HH I CALL LOTSIZELRETURNS(52)

GOTO 27

52 PRINT 37
37 FORMAT (3X,L3HIF YOU DESIRE ADDITIONAL PROGRAMS TYPE PERTININT/
+3X,L7HLETTER OR TYPE NO, /)
22 RZAD 19,08

IF(Q3,EQ.,2HA )CALL MIDPINT,RETURNSI(52)

IF(Q8.EN.2HB JCALL FUNTOT,RETURNS(52)

IF(QB.EQ.2HC ) CALL FUNAV,RETURNS(52)

IF(QB8,EQ,2HD )CALL TOTCOST,RETURNS(52)

IF(Q3.EN0.2HE )CALL AVUCOST,RETURNS(52)

IF(Q3.,EQ.2HF )CALL MIOBZIST,RETURNS(52)

IF(QB.EQ.2HG JCALL WHATIF,RETURNS(52)

IF(23,EQ.2HH J)CALL LOTSIZE,RcTURNS(52)

GOTOo 1
G PRINT 33
33 FORMAT (* YOU HAVE EXHAUSTED ALL DESCRIPTION. IF YOU DO NOT NOW¥/

+* TYPE A PERTINENT LETTZR FOR A PROGRAM SEGMENT THZI PROGRAM WILL®/
+* 3E TERMINATED.*7)
GOT0 22
1 sToP
END

BEST AVAILABLE COPY




SU3ROUTINE AVUCOST,RITURNS(AYL)
COMMON/ZA/ZLOTF (15) o LOTL(L5) ,LOTS(15),YEA(L5) 4 X(15),Y(15)
COMMONZB/HZ (15) yHY (15),Y=(15),21(15),AC(15),12(15)
COMMON/ZC/ZAD(2) 30F (2),DL(2) 4LD(S) yXN(5),T(5),SL(5)
PRINT 1.
1. FORMAT (3X,15HTHIS IS AVUCOST,/7/7)
PRINT 132
132 FOMAT (3X,* NTER LZARNING SLOPZ EXPONENT®*/)
READ 62,3
62 FORMAT (FB8.6)
PRINT 64
64 FORMAT (3X,21HENTER FIRST UNIT COST,7)
READ 65,A
65 FORMAT (F1lu.2)
63 PRINT 54
Sh FORMAT(3Xy* HOW MANY LOTS*/)
REALD 148, NA
148 FORMAT (I2)
IA=1
PRINT 15,
15 FORMAT (3X,24HENTER FIRST UNIT OF ZACH LOT,/)
151 READ 152, N2
152 FORMAT (I9)
LOTF(IA)=N2
IA=TA+1
IF(IA.LE.NAYGQOTO 151
I8=1
PRINT 153
153 FORMAT (3X,27HZNTER LAST UNIT OF EACH LOT,/)
154 READ 152, N1
LOTLC(IB)=N1
I8=13+1
IF(IZ.LE.NA)GOTO 134
55) IC=1
155 C=FLOAT(LOTLC(IC)) ¢.5
OD=FLOAT(LOTF(IC))=-.5
-=C~0
00 8) J=1,4NA
89 LOTS(UI=LO0TL(J)I-LOTF(J) ¢
F=1.¢8
HY (IC)=A*(C**F=-D**F )/ (E*F)
IC=IC+1
IF(ICL.LE.NAIGOTO 155
PRINT 155
156 FORMAT (1X9iH /)
25=100e* 10 ** (=B*ALOG1C(0.5))
PRINT &3, 25, A
42 FORMAT (5X,9HOATA FORS,/5X,19HSLOPE PCT, yF5.27
+5X,15H1ST UNIT COST :,F3,277)
PRINT 157
157 FORMAT(* FIRST UNIT IN LOT LAST UNIT IN LOT®*,
. LOT SIZE AVG. UNIT COST®/)
PRINT 158, (LOTF(ID),LOTL(ID) yLOTS(ID)oHY(ID),ID=1,NA)
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212

71

T3

230

T

79

549
551

52

FORMAT (LXyIF9y1 Xy IFybX9IIyFlike?2)

PRINT 212

FORMAT (iXydH 4//7777)

PRINT 71

FORMAT (3X,45HMORE DATA FOR AVG, UNIT COST - ANS, YIS OR NO,7)
READ 72,21

FORMAT (A3)

IF(Z1.EQ.3HNO )GOTO 52

PRINT 73

FORMAT (3X,4S5SHSAME LZARNING SLOPE EXPONENT = ANS. YES OR NO, /)
READ 72,22

IF(2Z2,EQ.3HNO )GOTO 79

PRINT 74

FORMAT (3Xy37HSAME FIRST UNIT COST = ANS, YIS OR NQy/)

READ 72,23

IF(Z3.EQ.3HNO )GOTO 67

GOTO 549

PRINT 132

READ 62, B

GOTO 230

PRINT 7¢

FORMAT (3X,25HENTER NEW FIRST UNIT COST,/)

READ 65, A

PRINT 554

FORMAT (* SAME NO. OF LOTS AND LOT SIZES=-ANS. YES JR NO*/)
READ 72,24

IF(Z4.EQe3HYESIGOTO 55¢C

GOTO 63

RETURIN A1l

END

BEST AVAILABLECOPY
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63

10¢

132

101

98

112

78
221

128

SU3IROUTINE FUNAV,RZTURNS (A1)

COMMONZAZLOQTF (15) 4LOTLL1S) 4LOTS(15),YEA(153)4X(15),Y(15)

COMMON/B/HZ (15) ,HY(15),Y2(15),21(15),AC(15),1I2(15) :
COMMON/C/ZAO(S) yOF (S)40L (5D ,LO(S) g XN(5) ,T(5),SL(5) .
PRINT &

FORMAT (3X,13HTHIS IS FUNAV,//77)

PRINT (.

FORIMAT (3X,3_HENTER AVERAGE UNIT COSY OF LOT,/)

READ 122, V

FORMAT (F1L.2)

PRINT 132

FORMAT (3X,* cNTEZR LEARNING SLOPE EXPONENT®* /)

READ 104 ,8

FORMAT (F10.6)

PRINT 175

FORMAT (3X,3_HENTER NO. OF FIRST UNIT IN LOT,/)

READ 1.6, N2

FO2MAT (19)

PRINT 1.7

FORMAT (3Xy,23HENTER NO. OF LAST UNIT IN LOT,/)

READ 1€, N1

FLOATIN2) = .45

FLCAT(NL1) + (45

cC -0

1.. ¢ 38

ESVSF/(C*¥F ~ D%eF)

PRINT 1.3,A

FOXMAT (28X,23HTHE FIRST UNIT COST = $,F10.2)

PRINT 1(1

FO<XMAT (3X,46HMORE DATA FOR FIRST UNIT COST = ANS. YES OR NO, /) ‘
RZAD 93,21

FORMAT (A43) !
IF(Z1.EQ.3HNO )1GOTO 52 |
PRINT 112 ‘ |
FORMAT (3X,45HSAME LZARNING SLOPE EXPONENT = ANS. YIS OR NO,7)

RZAD 93,22 ‘

IF(22.EQ.3HNO )GOTO 60

PRINT 22.

FORMAT (3X,36HSAME AVG. UNIT COST « ANS, YES OR NO,/)

R-A) 98,223

IF(23.EQ.3HYES)IGOTO 115

PRINT 1238

FORMAT (3X,24HENTER NEW AVGe UNIT COST,/)

RZAD 122, V

GOTNn 11°%

PRINT 132

READ 134, B

GOTO 78

RETURN AL

END

PNnMMoOooO
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132

47

ny

2«
215
eLs
208

207

121

o1
232

53

SUSIOUTINE FUNTOT,RETURNS(AL)

COMMON/ZE/ZLOTF (15) yLOTL(L15) sLOTS(15),YEA(L53),X(15),Y(15)
COMMON/B/HZ (15D yHY (153D yY=(3i5),4,21(15),AC(15),12(15)
COMMON/C/ZAD(5) 3DF (2)yOL (5) 3L DI5) 9 XN(5) 4T (53),SL(5)
PRINT «

FORMAT (3X,14HTHIS IS FUNTOT,//77)

PRINT 203

FO=MAT (3X,27HENTER TOTAL COST QF THZI LOT,/)

RZAD 252y U

FORMAT (F1..2)

PRINT 132

FORMAT (3Xy®* ENTER LEARNING SLOPE EXPONCNT®*/)

RZAD 2C4,4B

FORMAT (F1i.0)

PRINT 275

FORMAT (3X,3_.HINTER NO, OF FIRST UNIT IN LQT,/)
RZAJ 2306, N2

FORMAT (I9)

PRINT 2.7

FORMAT (3Xx,29HEZNTER NO, OF LAST UNIT IN LOT,/)
RZAD 2l6y N1

0O = FLOATU(N2) = Je>
C = FLOAT(N1) ¢ (.5
F = 1.0 ¢ 8B

A = USF/(C**F = D®*F)

PRINT 228,A

FORMAT (28X,23HTHE FIRST UNIT COST = $,F10.2)

PRINT 183

FORMAT (3X,46HMORE NATA FOR FIRST UNIT COST - ANS. YZS OR NO, /)
READ 91,21

FORMAT (A3)

IF(Z1.EQ«3HNO )GOTO 52

PRINT 121

FORMAT (3X,45HSAME LZARNING SLOPE ZXPONENT = ANS. YIS OR NO,/)
READ 91,22

IF(Z2.EQ.3HNO )GOTO &7

PRINT 232

FORIMAT (3x,36HSAME TOTAL LOT COST ~ ANS. YcS OR NO,/)
READ 91,23

IF(Z3.EQ.3HYES)IGOTO 215

PRINT 53

FORMAT (3X,24HENTER NEW TOTAL LOT COST,/)
READ 202, U

GOTo 215

PRINT 132

READ 2C4,y B

GOTO 51

RETURN AL

END

29
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SUBROUTINE LOTSIZE,RZITUINS(AL)

COMMON/A/LOTF (15) o LOTL(15) yLOTS(15),YEA(15) 4 X(15),Y(15)
COMMON/B/HZ (15) yHY (15),Yc(15),21(15),AC(15),1Z(15)
COMMON/C/ADI(5),0F (5),0L (5),L0(5),XN(5) ,T(5),SL(5)
PRINT 139

FOXMAT (* THIS IS LOTSIZE®/)

PRINT 204

FORMAT (3X,* ZNTER TOTAL COST OF THZ LOT*/)
READ 202,U

FORMAT (F1( .2}

PRINT 132

FORMAT (3Xy® cNTZR LZARNING SLOPE EXPONENT*/)
READ 2C4,8

FORMAT(FLIC.6)

PRINT 164

FORMAT (3X,®*cNTER FIRST UNIT COST*/)

READ 165,A

FORMAT (F8.2)

PRINT 1¢5

FORMAT (3Xy®*ENTER NO., OF FIRST UNIT IN LOT®*/)
READ 106,N2

FORMAT (I9!?

D=FLOAT(N2)=.5

F=1.¢8

CCO=(F*U/(A)+D**F) ** (1/F)=-.5

TLS=CCO+.5-0

XAC=U/TLS

pQINT 131| TLS,CCD! XAC

FORMAT (SX,*TOTAL LOT SIZc IS*yFi12.C,
+/5Xy*LAST UNIT IN LOT IS*,Fi10.C,
+/5X,*AVG, UNIT COST IS*,F11.2/7/777)

RETURN AL

END
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35
33
39
211
54
18¢
181

182
183

184
185

160
186
187

87

189

19¢

SUBROUTINE MIDBEST,RZTURNS(A1)

COMMONZAZ/LOTF (15) 3 LOTL (15) ,LOTS(15),YEA(15),X(15),Y(15)
COMMON/B/HZ (15) yHY(15) ,YE(15),21(15),AC(15),I2(15)
COMMON/ZCZADI(S) yDF (5) 40L(5),LD(5) yXN(5)4,T(5),SL(5}
OIMcNSION YC(9)

PRINT 36

FORMAT (3X,15HTHIS IS MIOBEST,//7/)

PRINT 38

FORMAT(* ENTZR YOUR GUESS OF SLOPE EXPONENT (USE Nt5 SIGN)*/)
READ 39,3

FORMAT(F9.6)

PRINT 54

FORMAT (3X,* HOW MANY LOTS*/)

RZAD 18C,y N

FORMAT (I2)

IA=1

PRINT 181

FORMAT (3X,23HENTER FIRST UNIT OF EACH LOT,/)
READ 183, X

FORMAT (I9)

LOTF(IA)=K

IA=TA+1

IF(TIA.LENIGOTND 182

I3=1

PRINT 18«

FORMAT (3X,27H-NTZR LAST UNIT OF E£ACH LOT,/)
RZAD 183, L

LoveLeIie) = L

I3=13+¢1

IF(I3.LZ.N)GOTO 185

10=1

PRINT 1856

FORMAT (3X,32HSNTER AVG., UNIT COST OF ZACH LOT,/)
READ 87, AUC

FORMAT (F1(.2)

AC(ID)=AUC

Y(IO)=ALOG10 (AUC)

I0=1I0+1

IF(IJD.LE.N)GOTO 187

IC=1

7=100.%10.,*%(~3*ALOG10(0.5))
C=FLOAT(LOTL(IC))+,.5

D=FLOAT(LOTF(IC))=,.5

£=C=-0

F=1.248

H==1.,0/8B

POINT=((Z®F)/(C**F-0%*F))¥*H

IZA=IFIX(POINT + .5)

ZICIC)=FLOAT(IZA)

X(IC)=ALOGL3(ZI(IC))

IC=IC+1

IF(ICLLE«NIGOTO 190

SUMX = 0.C

« BEST AVAILABLE copy
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191

192

201

209

214

SUMY = 0.0

SUNXY = J.tL

SUMXSQ = C.C

I =13

SUMX=SUMK+X(I)

SUMY = SUMY + Y(I)

SUMXY = SUMXY + X(I)®*Y(I)

SUMXSQ = SUMXSQ + X(I)**2,

L2 L ¥%

IF(I.LE.N)GOTO 191

SUMSQX = SUMXx*+2,

EN = FLOAT(N)

F = (SUMY®*SUMXSQ = SUMX®*SUMXY)/Z(EN*SUMXSQ - SUMSQX)
G = (EN®*SUMXY = SUMX*SUMY)/(EN*SUMX3Q =~ SUMSQX)
FIKSTU = 10.%%F

SPCT=10L.*1C.**(=-G*ALOG1J(C.5))

IF(ABS (Z-SPCT) .GT 40.5)8=5

IF(3.EQ.G)GOTO 189

PRINT 192, G4SPCT,FIRSTY

FORMAT (25X,26HLZARNING SLOPE EXPONENT = ,F12.67

+25Xy 26HLZARNING SLOPE PERCENT = ,6X,Fb.2/
+25xX,30HFIRST UNIT COST =3 yFB8.2)
°TI=C.

00 2 JQ=1,4N

YC(JQ)=F+G*X (JQ)
STO=STO+(10.**YC(JQ)-AC(JQ)) **2,
SEZ=SQRT(STO/FLOAT (N))

PRINT 1,SEE

FORMAT (25X 4 *STANDARD ERROR OF =ZSTIM = §%,F11.2)
PRINT 2.1

FORMAT (3X9iH 4/7/777)

PRINT 273

FORMAT (3X,21HMORE DATA FOR MIDBEST,/)
READ 21C, QA

FORMAT (A3)

IF(QAL.EQ.3HNO )GOTO 52

PRINT 551

FORMAT (* SAME NO, OF LOTS AND LOT SIZES=-ANS. YES OR NO*/)
READ 72,28

FORMAT (A3)

IF(Z3.EQ.3HYES)GOTO 160

GOYO 211

RETURN A1

END

BEST AVAILABLE COPY
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SUSROUTING MIDPINT,=TURNS (A1)
COAMON/ZL/ZLOTF(L15) 9 LOTL(L15)4LITS(L15),YEL(153) 93X (15),Y(15)
COMMON/T/HZ (15D 4 HY (15) 3 Y2 (15),71(15),AC(15),12(15)
:jﬁq')N/C/L)(5"OF(D)'OL(')),L](:J"XN(S’yT(;)'SL(S)
PRINT 2
Z FOMAT ($x,10HTHIS IS MIJUPOINT,////7)

PRINT 132

13c FORMAT(3Xy29HZNTZR LZARNING SLOPE =ZXPONENT, /)
READ 133, 8

133 FORMAT (FB8.6)
153 PRINT 5. ”~
5S¢ FORMAT (3X,13HHOW MANY LOTS,/)

RZAD «5, NA
5 FORMAT ([2)
IA=1
PAINT 4t
bo FO2MAT (3Xx,28HENTER FIRST UNIT OF EACH LOT,/)
117 READ 1184 N2
114 FORMAT (I9)
LOTF(IA)=N2Z
IA=TA+1
IFCIALLE SLNA)GOTO 117
I13=1
PRINT 113
FORMAT (3X,27HINTER LAST UNIT OF EACH L0T,47)
RTAD 118, N1
LOTL(IR)=N1
I8=13+1
IF(I4.LZ.NA)GOTO 12!
IC=1
12 C=FLOAT(LCTL(IZ)) ¢,5
D=FLOAT(LCTF(IC)) =45
I =28 =
1.0 ¢ B
=Leu /B
((E*F)/(CO*F =)%%F)) *sH
IZ(IC)=IFIX(Z2+.5)
IC=IC+1
IF(IC,LE.NA)GOTO 122
PRLINT 12m
12 FORMAT (3Xy1H 4/777)
Zh=10C0 %10 **(=-B*ALNOGLIC (L))
PRINT 76,4 26
76 FORIMAT (3CXy18HDATA FOR SLOPZ OF ¢F54245H PCT4y/7/)
PRINT 12«
124 FORMAT (94X 17HFIRST UNIT OF LOT,4Xy16HLAST UNIT OF LOT,eX,
+13HLOT MID=-POINT, /)
PRINT 125y (LOTF(IOD)yLOTL(ID),IZ(ID),y, ID=1L,NA)
125 FORMAT (93X I3,311X9139y3Xy19)
PRINT 127
127 FORMAT (3Xy1H 4/777)
PRINT 48
L3 FORMAT (3X,4L7HMORE DATA FOR MIODPOINT PROGRAM = ANS. YES OUR NDy /)

* BEST AVAILABLE COPY
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REA) 49, Q

FORMAT (A3)

IF(2.EN. 3HNO )GOTO 52

PRINT &

FORMAT (3X,LS5SHSAME LZARNING
RiAJ “;,{
IF("...’_ . SHNO
GOTO 159
PRINT 132
RZA4) «2, B
FORMAT (F8,6)
GOT) 159
RZTUZN A}

ENJ

SLOPE EXPONENT - ANS.

)GOTO 213

BEST AVAILABLE COPY
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137
164

| S

w

133

..

129

i7.

b

o
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SURDUTINE TOTZOST,RETURNS(AL)
COMMON/ZA/ZLOTF (15) yLITL(15) 4LOTS(15) ,YEA(L15) 4X(15),7(15)
COMMON/B/HZ(L5) yHY (135)3YZ(15),21(15),AC(15),]12(15)
COMMON/C/ZED(S) ¢OF (5)3DL(5) 3L D(3) o XN(5) 4T(53),5L(5)
PRINT 3
FORMAT (3Xy15HTHIS IS TOQTCOSTo////)
PRINT 132
FORMAT(3X9* _NTER LZARNING SLOPZ ZXPONLNT*/)
Rz a0 31624 3
FORMAT (F1..0)
P2INT 164
FO2MAT (3Xy21HENTER FIRST UNIT COST,/)
R~ Ad 16‘!5
FORMAT (F8.2)
PRINT 5t
FO~4AT (3Xy* HOW MANY LOTS*7)
R-AD) 136, NA
FORYAT (12)
IA=y
P2INT 1€7
FORMAT (3X928HENTER FIRST UNIT OF ZACH LOT,/)
REAN L68¢ NE
FN=2MAT (I9)
LOTF(Id)=N2
IAa=]A4+1
IFCIAGLE « NA)GOTO 137
I13=1
PRENT 15
FO2MAT (SX427HENT -2 LAST UNIT OF EACH (OT,7)
RIA) 168y Ni
NTL(IR)=NL
I3=13¢1
IFCI3.LE«NAYGOTO 138
C=1
C=FLOAT(LCTLCIC)) ¢.5
J=FLOAT(LCTF(IC)) =,5
F=..,+8
HZ(IC)=A*(C**F=D**F)/F
IC=IC+14
IF(IC.LE,NAYGOTO 139
PRINT 1a.
FOMAT CiXeiH /2727)
Z7 =100 «*LC «** (=B*ALOG1L (Je5))
PRINT 1234 27, A
FORMAT (3X,9HDATA FORS,4/5X,134SLOPZ PCT, s53.2/
5Xy915H15T UNIT COST t,F3,277)
PRINT 17.
FORMAT (+Xy17HFIRST UNIT OF LOTy6Xy16HLAST UNIT OF _OT,eX,174TOTAL
COST OF LOT,7)
PRINT 161,y (LOTF(IODN,LOTL(ID),HZ(ID), ID=1,NA)
FORMAT (9X,I3,1iX4I9,9Xx,F12.2)
PRINT 163
FO<MAT (L1XyiH 472/777)

BEST AVAILADLE "COPY
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162
174
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PRINT 171

FORMAT (3X,45HMORE DATA FOR TOTAL LOT COST - ANS.
RZAD 172,21

FO2MAT (AZ2)

IF(21.5Q.3HWNO 1G0T 52

PRINT 173

FO2MAT (3x,45HSAME L-ZARNING SLOPE EXPONENT - A&NS,.
READ 172,72

IF(Z2.Z043HNO )GOTO 143

PRINT 17«

YES OR NO,/)

YES OR NO,7)

FORMAT (3Xo37HSAME FIRST UNIT COST - ANS« YES OR NOy/)

READ 172,23
IF(Z3.EQ0.3HNO )GOTOD 145
GOTO 134

PAINT 1232

RZAD L2, B

GOTO 142

PR INT 14o

FOMMAT (3x,25HENTER NEW FIRST UNIT COST,/)
RzA0) 165, A

GOTO 134

R-TURN 41

cNJ
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237

*

SU3RIUTING WHATIF,RSTURNS(AL)

COMMON/ZA/LOTF(LS) yLOTL(15) 4LOTS(15),YFA(L15),X(15),Y(15)
COMMON/B/HZ(L5) yHY (15) ,Y2(15),71(15),AC(15),12(15)
COMMON/C/ZEJ(5) 4DF (5) 5 DL(5) yLO(S) 3 XN(5) ,T(5),5L(5)

PRINT 2ca
FORMAT (3Xy*THIS IS WHATIF*///7)
PRINT 233

FORMAT (IX4*ENTER NO. OF LOTS (MaX=5)%/)
A0 241 4N

FORMAT (I1)

PRINT Fe

FORMAT (3Xy*SNTZR FIRST UNIT COST*/)

R= A 5544
FORMAT (F1( .2)
PRINF 132
FORMAT(ZX,y*
RZAD 6243
FORMAT(FB8.0)
PRPINT 1t
FORMAT (3X,*ZNTZR TOTAL
00 227 IX=14N

READ 23:2,T(IX)
FORMAT(FLC.2)

K=1

F=1,¢3

DF(1)=1.

XN(K) =(F2*T(K)/RA)# (DF(K)=,5)**F
LOMK) =IFIX((XN(K) **(1,/F)))+.5
DL (K)=FLOAT(LD(K))
SLIK)=0L(K)=JDF (K) ¢4,
ADd(K) =T (K)/SL (K}

K=K#1

IF(KsGT NIGOTO 234
OF(K)=DL(K=1)+1,

GOTO 231

PRINT 235

INTER LZARNING SLOPc

EXPONZNT®*/)

COST OF EACH LOT*,/)

FORMAT (/oX,*LOT SIZE*,uX,*LAST UNIT*,7X,

SLOT COST®,uX,*AVG,
PRINT

UNIT COST*,/)
2309 (SLOJK) 3 OL(JK) 3 TCIK) 3 AD(JK) y JK=1,N)

FO’(HATL",Fil.J '2X'F11039F150096XQF902)

PRINT 227

FORMAT (//* MORE DATA FOR WHATIF
READ 72,210

FORMAT (£3)

IF(210.EQ«3HYES)GOTO 238

RETURN AL

END
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