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DISCUSS ION

An operating charscteristic curve is a tool used in quality control
for the purposs of buying or selling mamifactured goods.

Using the formulas and mlution as discussed in Reference 1 amd
altering the FORTRAN computer program described in that Reference, a new
was generated which camputes and plots percent defective for 10
t probablility of acceptance levels. Additional related informa-
tion printed out ist defectives in original population, reliability,
and oonfidence level.

Fotes Since it is quite wnusual that a sample will exceed 50% of
the population, this condition has not been programmed. If it is desired
Rt:ocquh this, use the equalities as shown and discussed on page L of

ference 2.

R o

e

s Ne



= (RN S SRR S TR e I S Y e

PRUSRAM ———ENNERU — TRACE" Cl

FORTRAN PROGRAM

ANNERO TINPUTTOUT PO T TAPESTINPU T TAPESSOUTPUT 7

lNENSlON G(60)+B0PD (60) +PAC(60) +PACL (60) 9BOPL (60) 9PACCT (10}

TPUT20T PRTETT
DATA PACCT/995097500950¢905075¢45902%+,104,05,,01/

“WRITE (5¢871}
CALL PLOT (349340=3)
0

|VV

200

N
FORMAT (3F10,0)

10

263
sel

L3 L 0 1685
IF (SAMPLE » DEF)S60¢560,563

t TIAMPLE
FORMAT (4H1,20¢/) 920K90THE PROBAUILITY OF OBTAINING ®oF10,00® VEFE

133 k] . Uy ’
20F THE NUMBER OF INTERESTING ONES IN THE POPULATION.®)

563
566

“gU 1O %00
IF (SAMPLE = POP/2,)5659565:564

’ v
FORMAT (1r1420¢/)+20Xs¥NOW YOU HAVE DONE 1T, I TOLVU YOU NOT TO EN

. 20

TTER R~ SAMPLE STZC GREATER7ZUK ¥ TRAN 172 OF TWE PUPULXTION, YOU €
ENTERED A SAMPLE SIZE OF%9F 10,048 AND"EOI;' A POPULATION S12E OF®,

201

sl [] rid
&)

’ v v
FORMAT (3N1011501|30H0PERATING CHARACTERISTIC CURVE.

[4-]

T 7725K; ISWPUPULATION ST F10:UsSXsSHSRRPLE,
27900051010NACCEPTABLE DEFECTSchoOIIIZﬁXlJN!F DEFEC!!VES.?I.THPERC

LITVeSAY

YENT 5K TSNPRUBABICTTY UF 8K TTRARECIABT
S1ONCONF 1OENCE/27X¢1 111N onxol~AL.7xoonD£FEcrxv£.oxcloNACCEPTANCEa

30

STOX ZRTSVINKe 2NTS723 X5 T¥MPUPULRATION AREy
610X92HISe13X42N1S//)

T
CONF = PACCT(ICON)

hadir} ]
IF (AREA = 4499 ) 47794769476

OUESSSTIVEF ¥ %5 77 SAMPLE T ¥ PUP
IF (GUESS = POP = SAMPLE) 26042614201

SUESS ¥ POF = 27 3 OEF = "SAWPLE
CALL BACK (POPySAMPLE ¢GUESSsUEF sREL 2 CTHERS s A9 SUMsBACPOPD)

40

80Pntly = POPOD

ho4 O
CALL HACK (POP¢SAMPLE GUESSeOEF oREL s UTHERS 9 A9 SUMeBACIPOPO)
XCT2T 5 BAC

v
80’0(2) b POPD

779

TF . O
UUESS = POFD - &,

. . O ’ ’ sA ’ . v)
PAC(I) = BaC

778

(4]
DO 787 1 = 3420

“Nw I T
G(I) = @OPD (I=2) = (.S « PAC(I=2) = AREA)/ ( PAC(I=1) = PAC(I~2)

——y e ———

T & (BOPUTI=2) = BOPU 17
If (8(1) < DEF} b°lo§”2o60!

* &




Lo
PROGIAM - ——ANNERO—— “TRRCE-———-———— " ——=
402 GUESS = 4(})
VI L [] @ [] ] [1.1]
- ) HOPD(1) s POPOD
B L _ IF (ABS(BOPD(L) = BOPUII=1)) = 3.)702+7020707
182 1F (AREA = ,S4¢PAC(N=1))207+200¢200
oy v
[1] JEST = ]
e Tl e < T
211 61 = Ollel) =,
T LIWA.A1 U
_ Call BACK (POP)SAMPLEsSUESS +DEF ¢REL sOTHERS oA+ SUNBAL : 8025
PAC  11) = gAC
coNTIVE _
0 10 #9)
- 0 0 R
% 1F (811ed)el, = POP) 210449]1,491
- - mTm e TTeryety
JES? = 2
ST 1P TAREE UGS ERCTNSTTRNTIIST
207 SUESS = 8¢(1)
L - CECL 1 [} " (1
a0P0 (11 s poPO
209 Cowrinue
e - IR - T o
[ ] 200 WRITE (6ele)) POP o
PA_(201CON) . 0,8
handa . . 0 LI * .
1000,
[ ] ‘TR —————— - —— - =
7?7 GUESS w (( DEF = a4) /SAWPLE ) % POP
IF  (OUPSS = UEr w1 T 0TS0 TIet
Yol oUESS » UEF ¢ 1,
. - — - <
[} NOPL ()} = POPD
: PACL TSI IR -~
GUESS = ((DEF = 1) /SANPLE ) ® pOP
é it S8 ot SAWPLE . POP s'
1 SUESS s (0gr/ ) o .
S0 -— - -3¢y — s 3
SOPL(2) = POPD
PECLTIT URE o
If (00PL (1) = BOPL(2)) )} 3700379,378
SUESS & POPY T 5 e
108 CALL WACK (POPSAMPLE ¢QUESS +DEF +REL 1OTHERS 94 1 SUNBAC POPD)
0P (2) sPOPD
~ 30 00 YT 1T WS ==
Ns ] el
- ne TIOEY vttt S —wRRERAT7IPACC (S v PRCLTIwEY
. . e e .
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cm e e




-y "—mm

———

180

S0PLLT) ® POPD

IF (ABS(U0PL(1) = BOPLII=1)) = 3,)3829382+307

IF (PACL(N=l)=eS = AREAIIOT,3070300

JEST =3
8l = ou:h o1,

—nw

86

13

13
IF (GUESS) 8Re8448¢

CALL BACK (POP,SANPLE ,OUESS,0LF sALL s OTHENS o A SUNSB4C+POPD)

S0P, (1) & POPD
CONTINGE ™

80 TO 494
JEST =1
otr) » 8ilel) o 1,

494

CALL BACK (PO, SANPLE;SUESS,0LF oALL + OTHERS s d o SUMsBAC+POPD)

80P (1) = POPD

60 10 494

POPDS = $0PD(JEST = 2)

- 3y
PACS & PAC(JESY = D)
POPOA = 90PL (JMETY-1)

is0

ST 8T
PACA = PAC, (JEST-L)

60 70 49%
NEL = 100, . PCTO

PA (g0 laon. 1 )= PACS

TP Y IO S IR YTy
. WRITE 150959)POPDE,PCTDIPACE s REL o SUNM L
1s0 o33 PCTD & POPOA/POP & 180,
LTI S VeI

SUN e 1, = PACA

Y
1C0M) e PACA

RRRRE 0 Jupr
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~ao—r0-vre- _—
a%  POPOC - WOA
e
sos.
—mex - -
POPDS ® b wruC
 ~m-—pucE wPRET
00 10 493
480  FORMAT (/)
~ = reow-w-r—v—Itow—
IF (ICON = 11) 678,800,000
CALL SCALE 1PDe2CONe030,008,0,10,01)
3987 -
AXIS  (00008,00) THPERCENT DEFECTIVES1T9300000,930.0030,)
[
10,1} svee
“TITTPRTTCONS T NT S IV )
e 19,091040087H0, Co CURVE  HYPERGEONETRIC27501400,0)
CALL WUNER (7,009,80sP0Pc0s0dbste8) _
09 e L
CALL NUMBER (700 €,5+08710s01408,0)
00 Yo 488 e

PORRT
18100 FOR ALL WISTARES,.®)
Y0P

IKIPE T OXTPE U IXIPE KIS~ — ~— ~

mn
W YORWRT TETXFivey
m
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102 16000 » GUESS
- 109 IF (POP = POPD) 1161169117
- D [
POPD = 16LOO
T (22342314
130 JGLOC = POP = SAMPLE ¢ OEF o .1
3 117 coNTInug
I T
o L IP (POPD =POS/24)119+1190111
Y s SAWPLE
. ———t— -w-Por—
118 BAC = ANNE (2¢YeXow) A
T —— — —————" e " AR 3 A J
o ___oTheRs = Pop = P0PD 3
’ 2 SUM = 1, = BAC
—NETORN
111 VeSAMLE- Wel,
" - o e TR
Y 5 SAMPLE
. -y - -
. SUM &  ANNE (ZeYeXoW)
A w 100, « REL ’
. T . 2 T3
. % OTHERS = POP = POPD
-KETORN-
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LT PUNCTION———RNNE" ~TRRCE “COC SR T TN VI VUSPRNT O T IVt IS 3T I%.

11 = O8F o ,1

1 34 APVAVELL
o 10 NOE = RAY & 1,1}
1l MOE » DIANE ¢ ),)
- — O Y
— 19 FLO » 8.0
10 LENNY ® 0
S e CORRRETT
SYOELL = MILARY = DIANE
RMARC = SYOELL = AAY
1:
2 BEN = XLAURA
- Tt TOBY wSYORLU
60 70 3
e it < & - —_
20 T08Y = XLAURA
- 3 el
NIRD » 0,0
- TS~ IF { OV <« JONT e
n” CONTINUE
»n T WERE T ACONTY T TORYINICANY T T NENET— .
T08Y = T0BY - 1,
. — vz
JOYCE » JoYCE * }
30 [ CONTINUE
T TS TSIOOR =1 YNoe” e —_
IF (HERD + 90,) 8¢0020
21 MUY = 1, « FLO
¥ ST RN T YR -
IF (11 = LENNY) 23,2348
- CENRV ¥ LEWNY-v §— ———— T e e e e e - o - s e -
HERG » HERD o ALOGLO ((RAYODIANE)/((XMARC o 14)® CLARA))
- B il B
[ XMARC = XMARC ¢ 1,
— -7 —_
RAY ®» RAY o},
T 18T CONYTMOE -
9 ANNE = FLO
W
END

—_ ..
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F . format
Coluwn Wusbers Juput
1-10 Population
11-20 Semple
21-30 Defectives

F 10.0
F 10.0
F 10.0

13




APPENDIX B
Sample Output

14 a

B T




T Ak ua e F

L e MATR

B

ST PR L

PUP ILATIUN S14E

IF UBFECTIVED

tn URIGINAL
POPULATIUN ARE

1e
O

1e
2e

2
3.

3.
LYY

L XY
Se

Te
e

lle
12

IS
16,

13.
19,

23
280

OPERATING CHARACTERISTIC CURVE

S0e

PERCEN!
“EFECTIVE
I1s

2400
4000

200
4400

&4e00
6400

6+00
8400

8400
10600

14.00
16400

22400
24,00

30.00
32.00

36.00
38.00

46,00
4R, 00

SAMPLE 140e

PROBAWILITY OF
ACCEPTANCE
18

1000000
0963265

14000000
+963205

«9632065
2902061

290204}
oR2%83¢

+825836
741900

«570934
«490502

«288817
e 230449

e 12097%
« 094463

¢ 059430
«041607

011315
007817

ACCEFTABLF ORFECTS 1.

RELIABILITY

18

98,00
96,00

94,00
96,00

96.00
94,00

96,00
92,00

924,00
90.00

86,00
86,00

78.00
76,00

70,00
68,00

66,00
62,00

54,00
82,00

CONF JUENCE
18

«000000
«036735

«000000
«036735

00367135
+ 097959

0097959
e174164

.l'.‘ﬂ‘
«258100

« 429066
509498

«711183
« 76358}

879025
9055137

29848 TV
958393

+90868%
+992163

/78
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POPULATION SIZE

IF DEFECTIVES
IN ORIGINAL
POPULATION ARE

169,
170

191.
192.

211.
212,

236.
237.

283,
284,

342
343,

408,
409,

47%.
4T6.

818,
819,

60%.
606,

OPERATING CHARACTERISTIC CURVE
ACCEPTABLE DEFECTS - 12,

12348,

PERCENT
OEFECTIVE
18

1637
1038

AN

1498
196

1.7
1.72

19)
192

229
2.30

277
2.78

3430
3.3}

3,88
3,86

4,20
4,20

4090
4491

SAMPLE 456,

PROBABILITY OF RELIABILITY

ACCEPTANCE
18

+990082
+989609

«975010
«974058

+950526
+948980

901517
+899096

+ 751692
« 747811

+501683
+497393

«25208%3
2249799

«100760
+ 099233

+050349
0049500

2010041}
0009842

is

98,45
98,44

97.71
97.70

97.23
97.22

96,70
96,69

96.15
96,14

95,80
95,80

95,10
95,09

CONFIDENCE
Is

0009918
«01039]

024990
0025942

« 049472
+051020

2098483
«10090¢

«2648300
«252189

«498317
«502607

oT4T14Y
«75020}

+099240
0900767

+940681
+950500

+9899%9
+9901%8
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