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ABSTRACT

This paper examines the implications on acceptance
sampling decisions when the Wald Sequential Probability
Ratio (SPR) Sampling process is curtailed. Two procedures
are proposed to determine the stopping rules. The first
procedure uses the slope of the least-square fitted line
compared with the slope of the boundary lines of a Wald SPR
Sampling Plan. The second procedure uses the relative
position of the last observation between the rejection and
acceptance lines to determine the stopping rules. Computer

programs are used to simulate the sampling process,

providing estimates of operating characteristic points.
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R = 0.10

Truncation points were computed as percentages of n
(see Tablel)




ACKNOWLEDGEMENT

I wish to thank Professor Glenn F. Lindsay for his

guidance and advice throughout this study.




wa‘w .

. AT

. i

o S A ARG

—

.,

T T et e

I. INTRODUCTION

In a Wald Sequential Probability Ratio (SPR) Sampling
Plan, sample size is a random variable and we can not
determine the number of items to be inspected in advance. It
could be a large or small number. This uncertainty could be
prohibitive whenever the sampling budget is limited or time
for a decision is constrained. In many cases it is
preferable, for a variety of reasons, to have a finite upper
bound on sample size. However, a general policy has not been
found which determines how a final decision at the point of
truncation should be made so as to conform to stated
acceptable risks.

The purpose of this paper is to examine the implications
on acceptance sampling decisions when the Wald SPR sampling
process is truncated by some predetermined sample number,
and the final decision may therefore be based on statistics
computed at the point of truncation. Two procedures are
proposed to determine the decision rules for accepting a lot
if sampling reaches the truncation line: (i) a least square
fitted line method and (ii), a relative position of last
observation method.

In order to evaluate the implications of the proposed

procedures on the risks associated with the sampling plan a

computer simulation of the curtailed and uncurtailed Wald
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SPR sampling process is used, providing estimates of the
probability of acceptance for various values of lot fraction
defective. The Operating Characteristic (0.C.) curve of the
curtailed and uncurtailed sampling are plotted in the same
graph using a second Fortran computer program by the
Versaplot-07 Plotting System available in Naval Postgraduate
School Computer Center.

The presentation starts with the nature of the problem

which describes the method, the problem, and proposes two

approaches to the problem. These are given in Chapter II. A

description of the actual decision procedures and how the
simulation was done is given in Chapter III. In the last
chapter, the results of the simulation and the graphs of

0.C. curves are discussed, and conclusions are drawn.




II. NATURE OF THE PRCBLEM

In general, truncating a sequential sampling plan will
increase the probability of type I and type II errors. The
exact functional relationship between the size of error and
the sample size of truncated sequential sampling is not yet
known. However, its upper bound may be derived [?.K. Ghosh,
Ref. 4, pp. 223].

The purpose of this chapter is to: describe the general
concepts of Wald SPR Sampling Plan and its Average Sample
Number; discuss considerations in the curtailment of
sequential sampling; and describe two proposed procedures to
determine decision rules for truncated sequential sampling

plans.

A. WALD SEQUENTIAL PROBABILITY RATIO SAMPLING PLAN

Abraham Wald [Ref. 9] simplifies the process of sequential
sampling by a scoring method with acceptance and rejection
boundaries which will meet some preassigned requirements.
If the score at any time becomes larger than the first
boundary (i.e., rejection line) the lot is rejected. If it
falls below the second boundary (i.e., acceptance line) the
lot is accepted. There are four specification requirements
which completely determine Wald SPR Sampling Plan for frac-

tion defective. Those specification requirements are:

10




1. pl'. the acceptable quality level for the lot,
expressed as a fraction defective,

2. pz', the lot tolerance fraction defective, expressed

as a fraction defective where p2'~> pl',

3. & , probability of rejecting lots of quality py’',

L. A , probability of accepting lots of quality py'.

Graphically, a Wald SPR sampling procedure can be
described as follows. Consider a chart which consists of a
vertical axis representing the number of defectives, a
horizontal axis representing the number of items inspected
and a pair of parallel straight lines with positive slope
which are uniquely determined by the specification require-
ments. During the sequence of inspection the total number
of defectives is plotted against the total number of items
inspected on the chart. As long as the plotted points fall
between two lines, the inspection continues. An inspection
terminates when a plotted point falls on or outside either
of the lines.

Defining upper line by R and lower line by A, where R
and A are functions of sample number, the equations of the

lines may be written as

R =hs + sn

-h1 + sn,
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whera R will give a rejection number and A will give an
acceptance number at sample number n. The constants s, h)
and hp are the slope and the intercepts and their equations ?

may be written as follows [?ef. 8, pp. 2.14] :

(1-p )
log —m—mm—mmm—
. . (3 -» ) . (3)
'(l"
log b B )
B (1-p])
L (1 -K)
og
h1= ﬁ I(L")
' (1 -p3 )
logpl P2 |
p, (1 -p) |
and
L (1-pp)
0og
R
ho = . (5)
) (1 - P )
log
ps (1 -pj )
In these equations, it is necessary that p; must be less

than p and £+@ is less than unity, so that quantities

obtained before applying algorithms are always positive.

B. AVERAGE SAMPLE NUMBER (ASN)
Since sample size is a random variable, it is not
possible to determine exactly how many items from a lot have

to be inspected, but it is possible to compute the average

12
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depends on quantities hl ’ h2 , and s. The equations are

as follows [ Ref. 8, pp. 2.51]:

n_,=F (b *+hy) -hy
p ’
s - p'

where P is the probability of accepting a lot of quality p',

and hl ’ h2 , and s are computed from the specification
requirements. In particular when p' = pl', we have
(1-K&) h; - &£ h,
n ] = L
P s - p’
when p' = p2' , we have
(1-2) n, - Bn
n_, = !
pz p2v - 8
and when p' = s , we have
(hy .h2)
g % 75 (1 -9) .

Note that pl' ¢ s £ pz' and in general n_ . & ng .+ We

P
normally observe an increasing average amount of inspection
as p' goes from zero to pl‘, and a decreasing amount of

inspection as p' goes from Py to unity. Hence the greatest
ASN is required for a lot with quality between pl' and p2'.
In addition, the greater the risk sizes & and (3 are, the
smaller also the ASN. These properties are useful when we

discuss the curtailment of sequential sampling.

13




Figure 1 shows a typical ASN curve. The vertical axis

represents np. , the average sample number..and the

horizontal axis represents p', fraction defective of lot.

A
¥
J k -
¥ By
- {average
3 sample number)
- H
& ]
- 1
) =
2 Py
hyh,
s(1-s)
Npa "
. 2, \
S
- --plfraction
0 Py § Pp 1 defective)

FIGURE 1. A TYPICAL ASN CURVE
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C. TURTAILMENT OF SEQUENTIAL SAMPLING

As mentioned before, the number of samples required in
sequential sampling to achieve a conclusive decision is not
a constant but a random variable. In practice it may be
desirable to have an upper bound on sample size. Setting the
sample number constant could increase risk size, since the
sequential process may or may not terminate before the
truncation point. Two steps could be considered: (i) Try
to reduce ASN, (ii) Modify the sequential sampling plan. The
first step may require a compromise among the quantities & ,
» pl' y and p2' . A property of the ASN states that the
greater &K and ,6 or the larger the difference between pl'
and pz' » the smaller the ASN will be. We could then make
adjustments either in the quality limit (i.e., p;’ and pz')
or in the size of risks (i.e. K and B ) or both. But this
compromise might not be applicable if the specification
requirements are strictly kept. The second step is suggested
by J. J. Bussgang and M. B. Marcus in Reference 1. Instead
of using a pair of straight lines as the boundaries, they
propose "gently sloping" lines as the boundaries so that
they would monotonically converse as the sample number
increases.

In both steps the given point of truncation must be
determined sufficiently beyond ASN so that most of the
sampling terminates before the truncation point is reached.
This is clear because otherwise probabilities of the first

and second kind of errors will increase. The two above

15




procedures have limitations on their applicability. Now, let

us develop two simple procedures.

The first procedure uses the slope of a least-square
fitted line as an estimator for the direction of the plotted
sequential sampling, and this slope is compared with the
slope of boundary lines computed from specification require-
ments. The second procedure uses the fact that when sample
size is sufficiently large, the total defectives will either
close to the rejection line or close to the acceptance line,
with the probability of eventually crossing either line
equal to unity. Further discussion of the proposed procedures

is given in the next section.

D. PROPOSED PROCEDURES
Consider a Wald SPR sampling plan with specified L ,

/3 ’ pl' y and p2' . Let n' denote the maximum sample
number to be allowed, which is determined before the

sampling begins.

1. Least Square Fitted Line Metheod

Suppose up to n' there is no decision made either to

accept or to reject the lot. By then we have observed:

(1,X)s (2,X,)0 (3X5)s o v oo(nX)y o oy (0%, 0)
where n is the sample number and Xn is number of defectives
found in n observations. A least-square line.fitted from

the origin through the observed samples will have a slope

given by:

e el e




nl
where X is number of defectives at stage n, and E: n

n=1
can be simplified by

n' - (l + nl) n'
2: n : > ’
n=1
wielding
b = (1 +n') n' n: ¥ 6
- 2 :E:l n '’ [ ]
n=

Let us compare the slope of the least-square fitted line b
with the slope of the boundary lines s. The decision rules
are given as follows. If b is greater than s we reject the
lot and terminate sampling. If b is equal to or less than s
we accept the lot and terminate sampling.
2. Relative Pogition of Last Obgervation Method

Again, suppose up to n' observations no decision can
be made. This means that X is always between the boundary
lines forn=1, 2, 3, ... n'. For a lot with gquality

better than pl', the number of deféctives tends to close to

17
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the acceptance line if n is getting larger. On the otherhand
for a lot with quality worse than p2', the number of defect-
ives tends to close to the rejection line if n is getting
larger. Let us take a constant distance above acceptance
line, denoted by d. We can then define a new acceptance
number A', where

A' = d-hl-+s n' . [7]

The decision rules are given as follows. If Xn- is greater
than A', reject the lot and terminate sampling. If Xn- is
equal or less than A', accept the lot and terminate sampling.
Implementation of either of these procedures will have an
impact on acceptance probability, and the curtailed plan
should have a different 0.C. curve from the original uncur-
tailed plan. The magnitude of the change of the 0.C. curve
may be evaluated by simulation. The simulation procedures

are described in the next chapter.
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IIT. EXPERIMENTAL PROCEDURES

There are three distinct steps in acceptance sequential

sampling by attributes. First, determination of objectives
or specifications, second classification or good or bad
items, and third a valid procedure of inspection.

The experimental procedures discussed in this chapter
are presented in accordance with those three steps, and then
used to evaluate the implications of the two proposed
stopping rules on the plan's operating characteristic curve

by utilizing computer simulation.

A. PROCEDURE I

In finding a Wald SPR sampling plan for fraction
defective, the specification requirements KL, B, p,' » and
p2' are used to compute s, hl’ and h2 using Equations (3),
(4) and (5), and these give the equations of the acceptance
and rejection lines as functions of n. Now, we consider lots
of quality p'. We draw items from the lot, one at a time,
and classify each as good or defective, defining Xn as the
number of defectives found up through the first n items. If
Xn is equal to or greater than the rejection number we
terminate the sampling and reject the lot. If Xn is equal to

or less than the acceptance number we terminate sampling and

accept the lot. Otherwise we repeat sampling until n = n’,

W imains e

where n' is the curtailment point. At stage n' we compute

the slope b by Equation (6) and compare it with s. If b is

19
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greater than s we reject the lot; if b is equal to or less
than s we accept the lot. In both cases the sampling process
terminates.

In simulation of the use of this stopping rule, the
overall sequential sampling is replicated through k lots,
where k is a large number. The probability of acceptance of
a lot of quality p' is estimated by the number of accepted
lots divided by k. If we repeat the whole process for
different p' then we will obtain additional points of the
0.C. curve for this curtailed sequential sampling plan.

The truncation points are computed before the sampling
begins. In this paper n' is computed as percentages of Ng»

since it represents the largest ASN.

B. PROCEDURE II

The Procedure II is similar to Procedure I except that
at the truncation point, Xn' is compared to an acceptance
number A', where A' is a function of 4 and computed using
Equation (7). By trial and error it turns out that for
large n', the value of A' is approximately equal to sn' since
d is approximately equal to h,. However, for small n' it
gives poor 0.C. curve. The stopping rules are then: if Xn'
is equal or less than sn', accept the lot and terminate
sampling. Otherwise reject the lot and terminate sampling.

The simulation of the two procedures at different
truncation points was done simultaneously with the
uncurtailed sampling. The details of the simulation are

given in the next section.

20
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C. COMPUTER SIMULATION

Monte Carlo simulation was used to simulate the "ald SPR
sampling process. The computer programs were written in
Fortran IV and utilized the IBM-360 computer at the Naval
Postgraduate School Computer Center in the period of October
1979 to March 1980.

Input variables consist of the four specification
requirements (denoted by A, B, Pl and P2), the number of
replications, and the number of points on 0.C. curve. A
uniform random generator (GGUBS) with double precision was
used to classify as good or as bad an item from a lot. To
save computer time, the simulation of both procedures each
with 5 different truncation points and the simulation of the
uncurtailed Wald SPR sampling were done simultaneously in
one run for each pair of values for Pl and P2. Eighteen
operating characteristic points were computed for each pair
of values for Pl and P2, where Pl was given from one
percent to ten percent and P2 was from five percent to
thirty percent. The parameter values used to investigate
the performance of each procedure are shown in Table 1.

A second computer program was written in Fortran IV to
plot the 0.C. curve of uncurtailed and curtailed sampling
in one graph, where the data points were obtained from the
first computer outputs. This will provide a visual repre-
sentation of the difference between the two 0.C. curves.

The plots were done by Versatec-07 Plotting System available

in the Naval Postgraduate School Computer Center.

21




Michael W. Gavlak (Ref. 3, pp. 24-26] stated that to
simulate estimates of 0.C. points for repeated Bernoulli
trials with p' ranging from one percent to thirty percent,
it is sufficient to take 5000 replications of each estimate
within reasonable accuracy, namely two or three decimal

places.

TABLE 1. PARAMETER VALUES USED IN SIMULATION

' Prob of type I error : 0.05

: Prob of type II error : 0,10 ‘
- Acceptable quality levels ¢ 0.01, 0.05, 0.10

f Lot quality tolerance values ¢ 0,05, 0.10, 0.15, 0.30

} Number of replications : 5000 ]
| Number of 0.C. curve points : 18 [

Percentages of ngfor curtailment 50, 75, 100, 125, 150

it gt o
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IV. RESULTS AND CONCLUSIONS

In general when Wald SPR sampling process is truncated
with the same stopping rule, then its 0.C. curve varies as
the point of truncation varies. The larger the point of
truncation, the closer its 0.C. curve to the 0.C. curve of
uncurtailed sampling process. Using Ng» the average sample
number when lot fraction defective is s, as standard for
comparison, the graphs show that for n' greater than 150

percent of n their 0.C. curve gives good approximation

s’
to the 0.C. curves of uncurtailed sampling, since most of
the samplings terminate before n'.

Comparing the results of Procedure I and Procedure II,
the numerical output shows that for large n', Procedure II
gives better approximation to the uncurtailed 0.C. curve.
Further, Procedure II is a more simple method, hence it is
more practical. The determination of constant 4, however,
needs further investigation, particularly for small n°'.

For further investigation, notice that the Procedure I
which requires the least-square fitted line through the
origin raises question whether an ordinary least-square
fitted line will give better approximation even though it
may be less practical. Another area for further study may
include the possibility of using the variance of ASN to

determine the proper location of the truncation point.

: i
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In all, sixty cases were examined and twenty two of their

0.C. curves were graphed. The tables of the first computer

output and the results of the second computer program are

presented below.




TABLE 2, QPERNTING CHARANCTERISTIC CURVE AL UES FER
CURTATILET SAMPLING BY LEAST SQUAKE LMD s THOD
ACCEPTARLLE QUM ITY LEVEL <L)y ¢ .01
i L.OTS QUALITY TOLERAINCE (F2) ¢ 0.090
FROR OF TYME T ERROR (ALPHAY ¢ 0.050
FROR OF TYFE IT ERROR (BETAY 2 Q.100 ;
AVERAGE CAMPLE MUMEER (NS) @ ?8. g
g FERCEMT OF NS FOR CURTATLNENT %
! FlenCIEF UMCURT ! 50 ! 735 ! 190 i 125 ! 150
* ! 0.0 1.000 1.000 1.000 1.Q00 1.000 1.000
é { 0.004 0.998 0.728 0.967 0.783 0.987 Q.79
o 0.007 0,990 0.863 0.913 0.939 0,731 0.987
$T 0.011 0,751 0.791 0,844 0.871 0.887 0,709

f?\ Q.01 0.910 Q.730 0,772 0,800 C.812 0,840

| 0.018 0.829 0,865 0.704 D.714 0.72G S
0,021 0.724 0.8613 0,828 Q838 Q. 439 0,554
. 0,025 0.602 0,547 0.558 0.35592 0,547 0.3%53

3

. g P e -
O.A7¢ Y. el L4770

0,029 0.432 0.507 Q.49

NG

0,032 D.381 0.454 0,437 0.400 OIS O.373
| 0.035 0.302 0.414 0.335 0,351 0,323 0.X17 .
0.039 0224 0,351 0.326 0.293 0,243 2,251

;
0.318 0,282 0,249 D.2G 0,199 §

0,043 0.173
0,036 0.143 0.293 O.241 Q.20 ORI N 2,154 2

0,050 0,105 0,248 0.201 0. 164 0,1t 0,124 :
0.054 0.078 0,235 0,177 0,141 0,113 0,097

0.061 0,094 178 0,129 ¢.,037 008 0,054

0
0,043 0.026 0.137 0.082 0,053 0.038 0,032




TARLE 3 UMIRATING CHORACTERISTIC CURVE VALUES 17Uk
CHRTATLED Sanrl NG BY LEAST SGUARE LINE DITHOD

ACCEFTARLE QUALITY LEVEL 1y 30 0,010

LOTS QUALITY TOLERANCE () v 0,300
FRORB OF TYFE T ERROR GALFHAY ¢ 0.050
FROR OF TYPE 1I ERROR (BETA) ¢ 0,100

AVERAGE SAHPLE MUMIER (NS) ¢ b

PERCEINT OF MS FOR CUFTAILMENT
FRACDEF UMCURT ! 50 ! 75 ! UNOTO N 125 150

' 0.0 1.000 1.000 1,000 1.000 1,000 1,000
0.021 0,942 0.958 0,917 0,917 0.897  0.896
. 0.043 0.853 0.915 0.840 0.840 0.802 0.798 ;
- 0,084 0.755 0.875 0.765 0.765 0.712 3,704 ;
t I
. 0,088 0,652 0.837 0,496 0,696 0. 438 0.4627 j
0,107 0.555 0.802 0,641 0,411 0.577 0. 558 : 1
0,129 0.456 0,761 0.578 0,57 0,502 0,474
5,150 0,278 0.711 0,523 0,503 0,447 .42
n.171 0,306 0.633 0,470 0,470 0,391 0.3462
0,193 244 0,548 0,117 D319 0.337 0,30
0.214 0.195 0,614 0,356 0,356 0,200 0. |
0,236 0,142 0.508 0.345 0,315 0.260 0, a2 5
; 0.257 0,131 0.561 0.310 5,310 , e 0,150 f
i
] 0.279 0.107 0.527 0.075 0.0 5,200 0L 183 g
5.3200 0,654 0. A9 0,240 0,230 01T 0,134 |
0,301 0.06C 0,440 0,217 0.217 2,145 0.108

0,364 0,041 D212 0,154 0,104 9, el 2.0.79

0,407 0,022 0,338 0.110 SIS AR Q.01
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FRACDEF

0.0
0.007
0.014

. 0.064

0.071
0.079
0.086
0.093
0.100
0,107
0.121
0.136

TARLE 4 . OFERATING
CURTAILED SAMFLING

ACCEFTARLE

CHARNCTERISTIC CURVE VUALLUES FOR

RY LEAST SQUA

QUALITY LEVEL

LOTS QUALITY TOLERANCE

PROR
FROE

AVERAGE

UNCURT

1.000
1.000
1.000
1,000
0.998
0.996
0.987
0.958
0.902
0.773
0.603
0,421
0.274
0,164
0.098
0.065
0,023
0,007

OF TYFE I
OF TYPE II ERROR

SAMFLE

30

1,000
1,000
0.998
0.987
0.969
0,927
0.871
0,806
0.726
0.624
0.536
0,462
0.385
0,287
0.240
04200

0.106
0,060

ERROR

NUMEER

FERCENT

75

1.000
1,000
1.000
0.997
0.987
0,964
0.916
0.849
0.764
0.644
0.538
0,444
0.347
0.241
0,183
0.142
0,060
0,027

g

(k1)

(F2) 3
(ALFHA) ¢
(BETA) 3

(NG) ¢ 17

NS FOR
! 100
1,000

1.000
1.000

1.000
0.994
0.980
0.943

0.881
0.7%94

0.323
0.218
0.147
0,106

0.039
0,012

RE LINE METHOD

04950
0,100
0,030
0,100

40

CURTAILMENT

! 125

1.000

1.000

1.000

1.000

0.997

0.989

0.961

0.906

0.821

0.681

0.350

0.417

0.301

0.085

0.030
0.009

! 130

1.000
1.000
1.000

1,000

0.997

0.993

0.972

0.921
0.844

0.18%

0.115 ;
0.073
0.0264
0.007



e

TAIE

FRACTHZF

0.0

0.021
0.043
Q2,064
Q.084
0.107
0.129
0.150
0.171
0.193

0.214

0.236
Q.287

0 70

® At
0,300
0.321
0,344

0.407

5

o OPERATENG CHABACTIZR DS M0G

CURTHILED SAMPLING IV OLEAST
ACCEPTARLE

LOTS QUALLTTY

“Rar OF
FROR OF

AVERAGE

UNCURT !

1.000
0,994
0.97%
0,943
0.888
0.792
0.8676
0.5354
O.449
0,343
0,265
0,207
0,154
0.119
0.073
0.0860
0,031

0,017

QUALTTY LIV

TYFE T ERROR

Clreun. u

(AN A

¢

TOLERANCE (P2 :

CALFHAY ¢

TYPE IT ERROR (RETAY @

SAMPLE NUMBER (NS
FERCENT 0OF

50 ! 79

1.000 1.0030
0,939 0,734
0.8764 0.848
J.820 0.6802
0,778 0.748

0.708 0,679

0,445 0.5%99
Q,599 0.547
0,033 0,433
0.508 2,435
0.485 Q.372

0.386 0.301

0.344 0,343
Q.309 0,218

0,274 0.135

Q.217 0,134

'\)0'\\7.—

0,173

!

) 12

MS PR
120
1.Q00
0,230
0.885

0.816

)

0.73
Q685

0,873

(2]

0,519
0,449
0.378
2,334
.28
0,270
0,191
O, 147

!

Q124

0,017

IS TR

Q. 050

0.300

0,059

0.100

PO

CURTALLFTN

i 129

1.009

0,282

¢.333
G276
Q0.225
0.133
2,130
Q.04
VRVETS

QL0055

T

SoUaRD LYiie SirTHOD

12

0

1.000

0,934

0.937

O . 8:74

0.3

05

=

0,710

Q.60

A

0,505
+ e
(L

0,35

J

-7
£

0,308

0,247

0.:[

[«

a

7

0,152

T
QL.ae9

0.087

Q.04

0,02

-

—
%]




raplLE 6

FRACDEF

0.0

0,011
0,021
0,032
0,043
0,054
0,064
0,075
0,086
0,098
0,107
0.118
0,129
n.139
0,150
0,141
0,132

0,204

o DFEIRATTNG

CHARNCTERES Ve

(DRI P L

T RTRR

Bk

CURTALLELD SOAetFILTNG BY P EAGT Sudbinkat L INE mb rion

ACCERF TARLY

LOTS QUALTTY

FROR OF
FROR OF

AVERAGE

UNCURT !

1,000
1.000
1,000
1,000
1.000
1.000
1,000

0,998

0.993

0.8%4
0.707
0.453
0,226
0.101
0.042

0.004

.001

TYFE I
IYFE

SAMFLE

FERCENT

S0

1,000
1,000
1,090
Lo 000
1,000
0,997
0.984
0,940
0,919
0,936
0,725
0,590
0,445
0,352
0,230
0.15%5
0,051

0,012

RUINLLTY

Il ERROR

T ERANTE

ERROR

MUMRER

N

1.000

1.000

1,000

1,000

1.000

L0000

0.993

0,984

Q.52

D, 770

Dedid2

.39

0298

QL1830

0.100

0,024

0.003

LUt

0=

(F1LY 2

(P2 s

(ALFHA)Y 3

CRIETA)D :

(Ms) ¢ 29

MY FOR
1oo
1,000
1,000
1.000
1 ,;),)()
1.000
1,000
0,299
0.9
Q,973
A
0. 801
O.Aaly
.51
D24
Oeda?
O, 0%
O.O1LS

0,002

100

24150

0,050

),100

CHRTATILMENT

12%

1,000

1.000

1,000

LenGo

L2020

1,009

1,000

0. w3

0, P

O AR 1)

0430
0. 0Nh
(R
0L 06

O, 009

Qo0

159

1,000

1. 000

1,000

1,000

L0000

1.000

1,000

O.yIn

0LV

0000

[DINSToN




TaBLeE 7 o UFERGTING CHMACTERISTIC CURVED UALUES FOR
CURTATLED HAMPLING BY LEAST SQUAKE LTHE §XTHOND
ACCTPTALLE QUALITY LEVEL <1y 00 0,100
LOTS QUALTTY TOLERAMCE (F2) ¢ 0,300
FROB OF TYME I ERROIC (ALFHAY ¢ 0,050
FROB OF TYME II ERROR (RETA) ¢ 0.100
AVERAGE SANMFLE HUMBER (NS) ¢ 249,

FERCEMT OF NS FOR CURTAILMENT

E FRACOEF UNCURT ! G0 ! 73 ! 100 ! 1285 ! L3530

0.0 1.000 1.000 1.000 1.000 1.000 1.000
< 0.021 1,000 0.989 0.993 0.998 14000 1.000
:g 0.043 0.299 0,960 0.979 0.970 0.995 0,797
0.054 Q.93 0.913 0.%941 0,244 0.978 0.3
& 0,084 0,933 0.859 2,888 0.924 0.7243 0.92450
A 0,107 D.756 0,801 0.819 CL.851 0.872 0.897

" 0.129 0,894 0.731 0,745 Q767 0.786 0.812

b+ - ;.- - -
o 0,150 0.811 Q672 Q0+667 G.490 Q.703 Q.720
) D171 0.HT7 0,394 0,581 0,372 G.5%3 (303
¥ 0,193 0.553 0.5933 0.506 0.904 0.428 0,509
[ 4

0.214 2,404 0.473 0.434 D416 ¢.300 0.402

236 ¢.291 0.413 0.350 0.333 0.310 0.306
0,257 0,211 0,355 0,312 0,274 0,349 D, 238
2279 0,133 Q0.318 D245 0.214 0,180 D.0158
03500 0.039 Q.257 0.187 0,118 Q124 O |
0,321 0.0567 0.224 0.136 0.121 Q.02 DBl
D464 0.028 0,154 ¢.08¢% 0.057 Q.00 2031

0,197 0.0L12 0,104 0,051 0.028 0,218 G.OLS

30
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TARLE 8 , OFERATING CHARACTERIGIIC CURVE VN UES FOR
CURTAILED SAMFLING LY LAST OLSERVCTLON MECHUD
: | ACCEFTAKLE QUALITY LEULL (F1) ¢ 9,010
LOTS QUALITY TOLERANCE (F2) ¢ ©,0%0
PROE OF TYFE T ERROR (ALFHA) ¢ 0,050 |
FROE OF TYFE II ERKOR (BETA) ¢ 0.100
| AVERAGE SAMPLE NUMBER (NS) ¢ 98,
: FERCENT OF NS FOR CURTALLNENT
e FRACDEF  UNCURT ! 50t 75 1 100 ! 125 ! 150
e
. 0.0 1.000 1,000 1.000 1,000  1.000  1.000
! 0.004 0.998 0.985 0,974  0.994  0.998 0,997
3 0,007 0.990 0,952 0,909  0.970  0.985 0,979
?z | 0.011 0,951 0,901  0.817 0,907  0.949  0.931
i _ 0.014 0.910 0.842 0,733 0.841  0.899 0,861
2 0,018 0.829 0.779 0,440 0,757  0.820  0.753
: 0.021 0.724 0,716  0.556 0,671  0.745 0,667
? 0.025 0.602 0.649  0.470  0.575  0.4632  0.558
F 0.029 0,432 0,591 0.397 0,493 0,549 0,461
; ; 0,032 0.381 0.532  0.330 0,406  0.453 0,367
| % 0,036 0,302 0,486 L285  0.347 0,386 0,309
§ 0.039 0.22 0.419  0.234 V205 0,314 0,237
% 0,043 0,175 0,375  0.195  0.234 0,257 0,189
| 0.045 0.143 0.335  0.162  0.187 0,209 0,155
| 0.050 0,105 280 0.132  0.158 0,166 0,113
0.0%54 0,078 0,261  0.109 0.1l 0.127 0,087
0.061 0,044 0,187  0.069  0.049  0.074 0,049
0.068 0.026 0.144 0,043 0,043 0,042  0.02€

' ]

31
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TABLE 9 . OFFERATING CHARACTERTSTIC CURME UALUED R
CURTAILER SAMPLING TY LAGST OESCRVAT M 11 THOD
ACCEPTATLE QUALITY LLIUEL (F1) 1 0,019
LOTS CQUALITY TOLERSNCE (F2) 3 0,300
FROE OF TYFE I ERROR (ALFHAY ! 0,050
PROE OF TYPE II ERROR (RETA)Y ¢ 0,100
AVERAGE SANPLE NUMDER (N3) 3 .
E PERCENT OF NS FOR CURTATLIEMT
- FRACDEF  UNCURT ¢ 50 ¢ 7% 1 100 ! 125 | 150
* 0,0 1.000 1.000 1,000 1.000 1,000 1.000

B3 0.021 0.242 0,238 0.217 0.897 0.877 0.8G8
8]

E 0.043 ¢.853 +G15 0.340 3202 0.785 0,732
! 0.054 0.753 0.875 0.785 0,712 O G. 524
L
- $.08% 0,632 0.837 0,576 0,538 0.385 0,534
33 :
’ 0.107 Q.3533 2,802 0.541 0.577 0.3513 Q.59
c.127 Q. 43¢ 0,751 0.570 0.302 0,438 ¢, 380
Y. 150 0,378 0,711 0.523 D447 0,332 0,322
0.171 0,304 0,833 0,470 0.3%1 0.731% ¢,251
2.193 0.244 0.4643 0.419 0,337 Q.274 Q. 222
.

0.214 0.195 0,614 0.366 0,292 0025 0,175
0.236 0,162 0.588 0.3245 0,260 0,194 0,148
D.257 0,131 0.561 0.310 0,209 O 187 0,122

L3279 0,107 0.527 0,275 0,200 0,115 noLon
2.300 0,084 0,197 0,240 G, 177 0. 118 0. 002
0,321 0.058 0.440 0,217 0.145 0,000 0,054
0,354 0.041 0,412 0,14 D100 0,06 LAY

0.407 0.022 0,323 0.110 Q.05 Q.07 Do




P R — - - i A B L0250 s i S

A s,

TABLE 10 . OFERATING CHARACTERISTIC CURVE VALULS FOR
CURTAILED SAMFILLING BY LAST ORSERVATION METHOD

ACCEFTARLE QUALITY LEVEL (F1) ! 0.9050

LOTS QUALITY TOLERANCE (F2) ¢ 0.100
PROR OF TYFE I ERROR (ALFHA) ! 0,050
FROE OF TYPE II ERROR (BETA) ¢ 0.100
AVERAGE SAMFLE NUMEER (NS) ¢ 174,
S FERCENT OF NS FOR CURTAILMENT
S FRACDEF  UNCURT ! S0 t+ 75 1 100 ! 125 1 150
f* 5 0.0 1,000 1,000 1.000 1,000 1,000 1,000
“; | 0.007 1,000 1,000 1,000 1,000 1,000 1.000
. 0.014 1,000 1,000 1.000 1,000 1.000 1.000
L,
N 0.021 1,000 0.997 1,000 1.000 1,000 1,000
‘f: 0,029 0,998 0.987 0.995 0,997 0.997 0,998
3 0,036 0.996 0,966 0.982 0,990 0.993 0,996
. 0,043 0.987 0,923 0,945 0.964 0.974 0.980
? ; 0.050 0.958 0.865 0.890 0.913 0.927 0.935
e 0.057 0,902 0.789 0.803 0.822 0.842 0,859
0,064 0,773 0.681 0,675 0.693 0,705 0,717
& 0.071 0,603 0.584 0.564 0.561 0.559 0.566
| 0,079 0,421 0,492 0.431 0,423 0,413 0.407
0.086 0.274 0.400 0.344 0,309 0,291 0,279
0.093 0.164 0,298 0.234 0.204 0,190 0.181
0,100 0.098 0.238 04160 0,135 0.115 0.107
0,107 0,065 0,183 0.119 0,090 0.077 0,071
0.121 0,023 0,096 0.047 0,033 0,025 0,024
0.136 0,007 0.044 0,016 0,009 0.007 0,007

33




TARLE 11 . QPFPRATING CRARGCTLR ST OO Uit DALULES 1moR
CURTATILEDR SOMPLING By LAST ORGLBUAT [or siiian
ACCEPRTAIN - QUALTTY LI2nL ety o GL0UR
LOTS QUALLTY TOLERANUE (F2) P 0L 3E00
FROR QF TYPE I ERROR (ALFHA)Y 10 0.030

FROR QF TYFE IT ERROR CBETAY 2 0,100

AVERAGE SaMPLE NUMRBER (NS) 2 12,
. PERCEMT OF MS FOR CURTATLIMINT
H FRACIEF UMCURT ! 50 ! 75 ! 100 ! 125 ! L59
- 0.0 1.000 1.000 1,000 1,000 1,000 1,00
0.021 0.9294 0.%01 0.937 0,978 Q.75 0,573

0.043 0.979 0.798 0.934 0.924 Q0,972 0.92864

0,064 0.943 0.717 0,907 0,848 0,239 Q.9208
0,084 0,886 0,452 0.8&0 Q.775 - 582 2.837
0,107 Q.792 Q.8455 0.7%949 0,681 0.81L0 Q.77
D.129 D.674 0,498 0,714 0877 O.724 0,530
&, 1350 0.536 0,448 0.6598 QL E02 0.038 GLEal

2.171 a9 0,332 0,392 0,433 0,594 0,150

0,193 0,343 0,334 0,323 0347 DIPR ey 200

0,214 0,263 0,299 0,470 2,308 Q378 D304

0,234 0.207 0,270 0.410 0,248 0.333 D, 3 :
k-

0.257 Q.154 0220 0351 0,201 P 272 Q.19
]

0,279 D119 0,194 0,299 De14S 2,019 Q.11
0,300 0.073 0,157 0. 251 .13 0105 IS M
0..3521 0.050 0. L339 0,215 200G OO G :
0.354 0,031 0,099 0136 DRV £, 070 (RSN Y

0.407 0.017 0,071 0,103 D03l O.037 0ol




e

FARLE 12 . OFERATENG CHARNCTERITST IS CURGE USE S FOR

CURTALILED SAMPLIMG RY LAST ORSERVSTION Ml TH00
ACCEF TARLE QUANLLYY LERLEL 1) ¢ O, 100
LOTS QUALTTY TOLERANCE (F2) P 0180
FROB OF TYFE I  ERROR (ALFHA)Y ¢ ¢,0%50
FROR OF TYPE II ERROR (RETA) ! 0,100
AVERAGE SeMPLE NUMBER (NS) ¢ 281,

FERCENT OF NS FOR CHRTALLMENT

FRACDEF UNCURT ! 30 ! 75 ! 6o 1as 110

0.0 1,000 1.000 1.000 1.000 1.000 1,000

0,011 1.000 1.000 1.000 1.000 1.000 1,000

0.021 1.000 1.000 1.000

.

1.000 1,000 1.000
0,032 1.000 1.000 1,000 1.009 1,900 1,000
0,043 1.000 1,000 1.000 1,000 1.000 L.Q00

0.054 1,000 1.000 1.000 1.000 1,000 L.ooo

0.064 1.000 0,994 0.799 1.000 1.000 1.000

0,075 0.7298 0.982 0,989 Q.098 0,993 .29
0,086 0,993 D.946 0,946 0.934 D0 N, et
0,096 0.975 0.379 0.593 0236 0,956 0N.943
0,107 0.894 0.764 0.772 0.824 0,856 D70

o.118 0.707 0.615 0.595 D639 0667 0,873 . Z :

N.129 0.453 0.465 0.40R D430 0,454 N.A87%

7,139 0.226 0,324 0.259 0,259 0L 751 0L 2GE i
]

0,150 0.101 0,212 0.147% 0133 0129 oL 11 Co

2,161 0,042 0.128 0,049 N, 0452 L0 ¢ 0,047 [

z: i
0,182 0.008 0.034 0,015 0,011 SNIBE 0. 008 _
0,204 0,001 0,007 0,002 0,001 0,001 0. 001 P

t H

i i
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TARLE 13

FRACDEF

0.0

0,021
0,043
0.064
0.084
0.107
D.129
0,130
0,171
0.193
0.214
0.234
0,257
0.279
24300
0.321
0,354

D07

o OFERATING CINMRACTERISTIC CURWE U

CURTATLEDR SOMPFLTNG BY LAST OQROERUVATLON 0

ACCEPTABLE QUALITY LEVEL (Fi) 3

LOTS QUALTITY TOLERANCE

FROR OF TYPE I

FROER OF TYFE II

AVERAGE SAMPLE

UMCURT ! 350

1.000 1.000
1.000 0.998
0,999 Q.291
0,995 0.973
0.985 0,242
0.?35. 0.390
0.8%4 1,339
0,311 0,733
0.477 0.709
0,553 0,533
0.404 0,373
0.291 0.494
0.211 Q.444
0.1143 0374
0.089% 0,302
0.067 0,254
0.028 0,159

0.012 0.118

FERCENT

(2 :

ERROR CALFMAY 3

ERROR (BETA) ¢

NUMBER (NS) @ 2

! 75

1.000
1.000
0,99
0,941
Q.934
0.700
0.330
Q.76%
0.4567
0.583

0.301

Q271
0,205
0.153
0.080

0.034

36

OF NS TOR

! 100

1,000
1.000
0.997
0.987

0.9863

ALUES FOK

0. 100
0.300
0,050
2.100

4,

CURTATLLMENT

! 125

1,000
1,000
0,993

0,270

0131
G2
QL 0Ny

0,077

Q.0L7

1359

1.020

1,000

0,930
0,849
0.740
0,637
0,533
0,413
0,307

Ny
Q236

Q161
Q119
0077
Q.030

0014

SOV I




e

——— CURTRILED

—— UNCURTARILED

ALPHA : 0.05
BETR : 0.10 ; ]
P1 : 0.01
P2 : 0.05
ASN (%)

.00 0.10 0.53 0.33 .79

.00

0.20 0.30 Q.39 C.49
FRACTION DEFECTIVE =107

FIGURE 2 ., QPERATING CHARACTERISTIC CURVE FOR CURTAILED

(o]

0

ANO UNCURTAILED SAMPLING : LERAST SCURRE LINE METH

! 37




g
[=]
Q.
] ——— CURTRILED
o
o —— UNCURTAILED
» o
‘ 8 ALPHA . : 0.05
[~}
BETA : 0.10
[=]
. P1 : 0.01
. [~=1
= P2 : 0.05
’ w3 .
: G- ASN (%)
a
-
& oy
3 5@
a=
€ N
5 L
&=
b ro "
Q.
; \
. e
<]
z &
o
] °
3 o i
° :
%.00 0.08 0.17 0.25 0.34 .42 0.51 0.53 0.68 )
] : FRACTION OFEFECTIVE =10" g
FIGURE 3 . OPERATING CHARACTERISTIC CURVE FQR CURTAILED “

AND UNCURTARILED SAMPLING : LEASST SQURRE LINZI METHOD
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@ " ..

—— CURTRILED
(=]
o ——— UNCURTAILED
Q
@ ALPHA : 0.05
(=)
BETA : 0.10
o
. P1 : 0.01
Q
P2 : 0.05
w .
%g. ASN (%)
(= =
[
a
53
(88} hGa
ao
(T
(=]
o2
o]
o
a.
=3
v
Q
&
°'-4
=
c'-t
8
.00 0.08 0. 25 3y ) 0.51 0.59

FIGURE % . OPERATING CHRRACTERISTIC CURYVE FOR CURTAILED

AND UNCURTAILED SAMPLING

39

17 0. 0. 0.42
FRACTION DEFECTIVE x10°

LERST

SQUARE LINE METHOD




RLPHRA
BETA

P1
P2
ASN (%)

—— CURTRAILED

0.05
0.10
0.01
0.05

~—— UNCURTAILED

$.00

.00 0.08 0.17 0.25 0.34 0.42
FRACTION DEFECTIVE xiQ™"

40

T
0.51

0.59

AND UNCURTAILED SAMPLING : LERST SQUARE LINE METHCO

0.G8

FIGURE 5 . OPERATING CHARACTERISTIC CURVE FOR CURTAILED

e

Gt e et e s i Sp e d




PRGB OF ACCEPTANCE

——— CURTAILED

[=]
el —— UNCURTRILED
3
°‘-1
o
. P1 : 0.01

P2 : 0.05 i
2 3
@ ASN (Z) : 150. |
a
2
a
c;-#

;

2 ;
ST |
2
°'-1
8
S ) 0.51 0.59 0.68

.00 0.08 0.17 0.25 g.34 0.u2
. FRACTION DEFECTIVE =107

FIGURE 6 . GPERATING CHRRRCTERISTIC CURVE FOR CURTARILED

AND UNCURTARILED SAMPLING : LEAST SQUARE LINE METHGD
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-

0.30

0.20

-4

10

—— CURTAILED
—— UNCURTARILED

ALPHA : 0.05
BETA : 0.10
P1 : 0.01
P2 : 0.30
ASN (%)

$.00

.00 0.0S p.10

0.15 0.20 0.25
FRACTION DEFECTIVE

0,31 0.36
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COMFUTER FROGERAM L ¢ WALD SFR SAMPLING STMULATION

NS VIUPRE: - SR

THIS COMPUTER FROGEAM I3 TO SEIMULATE. THE CUTATILET AND
URCURTALLED OF WALL SEQUENTIAL PRUOCABLILLTY RATLIO SAMPLING

INFUT VUARIABLES ARE
1. F1 ACCEFTARLE QUALITY LEVEL
2. F2 LOT QUALLITY TOLERANCE
3. A TYFE I  ERROR CALFHA)
4, R TYFE IT ERRUR (RETA)
5+ NREPF NUMBER OF REFILICATIONS
6. NDATA NUMBER OQF FOLaTS COMFUTED FOR OC CURVE
(MIN OF S AND MAX OF 20)

aoaoooagoaooaoac

IMFILICIT REAL (A-Hs0~2)
= REAL %8 DSEED
9 DIMENSION FR(20) sFUWALD(R20) SJEXFERL(20) sEXFER2(20910),
s X NSTOF(10) sNAL1C20) yNA2(10)
DSEED = 625123,0
o ID = 1
- FR(L) = O,
= FWALDC(L) = 1.

READ IM SFECIFICATION REQUIREMENTS

-
aoaoon

READ (S55100) F1 »F2 +A »B
IF (P1.GT.FP2) STOP
READ (5,101) NREP
READ (H»101) MNIATA
= REF = FLOAT(NREF)

COMFUTE REJECTION AND ACCEFTANCE LINE EGUATLONS

oo

g DENGOM = ALOG ((P2X(1.-F1))/(FLX(1.-F2)))
’ H1 = (ALOG ((1.-A)/E))/DENOM
i H2 = (ALDG  ((1.-82/0))/DENOM

S = (ALOG ((1.~-F1)/(1.-F2)))/RENOM

C DETERMINE THE FOINTS OF TRUNCATION
[
ASN = (H1IXH2)/(S5%(1.,-5))
0o 1 I=1,%
NSTORC(I) = IFIX(ASNXC(IX0,.254+0.,25))
EXFERL(I) = 1.0
EXFER2C(ID,I) = 1,0
1 CONTINUE

URITE (465108)

WRITE (42103) .

WRITE (462102) F1 »F2 »A »B yASN
WRITE (A»10%9)

FORESSTSRFI—
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WRITE (4s106) FR(L) »FWALD(L) s (EXFERL(I) »I=1+5)
ADD = F2/(NUATA-4)
P = ADD

aon

INITIALIZE VARIAEBLES

2 CONTINUE
o 3 I=1,3
NAL(I) = O
NAZ2(I) = O
3 CONTINUE *
ACCEFPT = 0.0

START SIMULATION

QG

: 00 7 K=1sNREP
X IN =1
LEFECT
CUMUEF

0.0
0.0

BEGIN TO SAMPLE

aoaoo0o

Y D0 &6 N=1,10000

- RN = GGURFS(DSEED)

i IF (RNJLE,F) DEFECT = DEFECT + 1.
CUMDEF = CUMDEF + DEFECT

C COMFUTE THE STOFFING ROUNDS

. AC ~-H1 + SXN
) RE H2 + S%xN
15 IF (DEFECT.GE.RE) GO TQ 7
e ‘ IF (DEFECT.GT.ACY 60 TO S
ACCEFT = ACCEFT + t.0
ng 4 I=1,5
X IF (N.GT.NSTOF(I)> GO TQ 4
. NAL1(I) = NALCI) + 1
NAZ2(I)> = NA2(I) + 1
4 CONTINUE
GO TO 727

it i

| C EXFPERIMENT I ¢ LEAST SQUARE FITTED LINE METHOD

S CONTINUE
IF (INL.GT.S) GO TO 6
IF (NJNE.NSTOF(INY)Y GO TO 6
CUMNGO = C(1+NSTOFCIN) IXNSTOFC(INIXQWS
SILOFE = CUMDEF/CUMNO
IF (SLOPEJLE.S) NALCINY = NALIIN) + 1

s EXFERIMENT ITI ¢ LOCATION OF LAST OBSERVATION METHORD

(]

IF (DEFECT.LT.C(ACHHL)Y) NA2(IN) = NA2(IN) + 1
IN = IN + 1
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5 CUNTINUE
7 CUNT INUE

C COUMPUTE FROBABILITY O0F ACCEFTANCE

j In = ID + 1
FROID) =
FWALD(ID)
Do 8 K=1,5

EXFER1(K) = NA1(K)/REP
EXFER2(IDyK) = NA2(K)/REP .
8 CONTINUE

ACCEFPT/REP

c
. WRITE (6»106) FRCID) »FWALDCID)  , (EXFERL(K) sK=15%5)
: F =F + ADL .
. IF ((NDATA-LIIN.LE.3) P= P + ADD
. IF (ID.LT.NDATA) GO TQ 2
. C
L 8
; C PRINT OUT THE RESULT OF EXPERIMENT II
N c
$3 READl (5,101) NO

URITE (6,108)
1 WRITE (45104) .
by BRITE(S2102) FP1 »F2 A sB » ASN
N WRITE (&6510%5)
D0 9 I=1,NDATA
4 WRITE (5:,106) FR(I) yFPWALLDCI) 9 (EXFER2C(IIK) sK=1+5)
o 9 CONTINUE
X - WRITE (6,107)

- C

g 100 FORMAT (4F10.8)

- 101 FORMAT (I5)

¥ 108 FORMAT (5Xs’ TAELE . OFERATING CHARACTERISTIC CURVE‘,
- X ¢ VALUES FOR‘»s/)

102 FORMAT(17Xy 7 ACCEPTABRLE QUALITY ILEVEL (F1) 3/9F7.3s//917Xs

2 1LOTS QUAILLITY TOLERANCE (F2) $vF7.39// 917Xy }
FROB OF TYPE I ERROR CALFHA) 1/ 9F7.3+//917X>» 1

7 PROB OF TYFE 11 ERROR (RETAY  $/2F7.32//917Xy

’ AVERAGE SAMFLE NUMBER (NS) 1/ sF&6.0v//» :

32X ‘FERCENT OF NS FOR CURTAILMENT’) {

103 FORMAT (17X»’ CURTAILED SAMFILING RY LEAST SQUARE LINE 7, ;

‘METHOD » /)

104 FORMAT (17X»’ CURTAILED SAMFLING RBY LAST OBSERVATION /»
X “METHOQO' »/)

105 FORMAT (S5Xs’ FRACDEF 92Xy’ UNCURTZ 22X, ! 50 ! ‘y
X ‘75 ! 100 ! 125 | 1350 ‘v/)

106 FORMAT (/»6X»F3.3»5XsFS.3r6Xs5(F35.354X))

107 FORMAT (//7/7/7777)

sTar

END

3& R I 3 K
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COMPUTER FROGRAM LI ¢ TO FLOT 0.0, CURVE.

]

oooOon

oo

c

INFUT VARIABLES ARE

1. NFLOT NUMEBER OF 0.C. CURVES TO FLOT

2. NDATA NMUMEBER OF DATA FOINTS IN 0.C. CURVE

3. FR FRACTION DEFECTIVE DATA ARRAY

4. UNCURT FROE OF ACCEPTANCE FOR UNCURTAILED SAMFLING
S+ EXFERI FROB OF ACCEPTANCE FOR CURTAILED SAMFLLING

IMFLICIT REAL (A-H,0-Z) - B
DIMENSTON  FRO25)y UNCURT(235) s EXFERI(Z23)
XLONG = 8.

TLONG = 10,

XX =

INITIALIZE THE PLOTTING SYSTEM
CAaLL FLOTS5(0:0,0)
Calll. FACTOR(FACT)
CALL PLOT(XXs>YY»~3)

READ IN DATA AND SCAILLE  THEM
READ (5,100) NFLOT
READ (5»1C0) NDATA
READ (55101) (FR(I)»I=1+20)
READ (5,101)  (UNCURT(I)»I=1y20)
Cal.l SCALE(FRy XLONGyNIATAY 1)
Call  SCALEUNCURT s YILONG o NIATA» 1)

READ IN EXFERIMENT DATA AND SCALE THEM

1 CONTINUE
READ (5y102) (EXFERIC(I)»I=1,20)y Fly F2s ASNy METHOD
CALL SCALE(EXFERI» YLONGsNUATA»1)

DRAW THIE X AND Y AXIS
CALLL AXIS(0.r0,»FROE OF ACCEPTANCE »18yYLAONG»%Q,.30.42.1)
FROMUOATA+2) = FRONDATA)Y / XLONG
CALL AXIS(O.9Q.y FRACTION DEFECTIVE »~18yXLONG»O490.»
¥ FRONDATATZL))

DRAYW THEE 0.C CURVES
CALL  LINEC(FRyEXFERLIyNDATA»17090)
CAalll NEWFENC3)
CALL  LINE(FRsUNCURT»NDATA»1,050)

ANNOTATE THE FLOT
CALL SYMBOL(4.799.009 159 /=== UNCURTAILEDN’»0»17)
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CALL  NEWFEN(1)
CALL  SYMEOL(A.799.50r 159 ===~ CURKTAILED ‘»0s17)
CALL  SYMRBULC(S5.0r8.0r. 15y 7ALFHA ¢ “90,9)
CALL  NUMBER(P99.s999er o 15rA 204r2)
CALL  SYMEUL (5,097 .5y .15y BETA P 099)
CALL  NUMBER (999, 99999 o 155K 50, 92)
CALL  SYMEOL(5.097.0r415y ‘F1 P 099
CALL NUMBER(999.99994 5 o 15yF150, 92
CALL  SYMBOL(5.096.5y .15, 'F2 P y099)
CALL NUMBER(999.s999 45 159F290,92)
g CALL SYMROL(S5.095640r.1557ASNCZ) £ “50,9)
CALL  NUMBER(999, : 99945 . 155ASN» 04+ »0)
CALL SYMROL(0.0y=1.,0y.15y 'FIGURE . OFERATING
3 KCHARATERISTIC CURVE FOR CURTAILED /»0,56)
3 IF (METHOD.EQ.2) GO TO 2
L CALL SYMROL(O.0r=1.6v+15s “AND UNCURTAILED SAMFLING
. XLEAST SQUARE LINE METHOD “,0,51)
Fy, GO TO 3
; 2  CONTINUE
; CALL SYMEOL(O.Os=1.,4y.15y ‘AND UNCURTAILED SAMFLING

‘f XLAST OEBSERVATION METHOD ‘»0,50)

3 CONTINUE

c

Call.
CAlL
CAlL

GO TO

C DRAW THE NEXT FRILOT OR STOP
NFLOT
IF (NFLOT.LE.Q) GO TO 4

= NFLOT - 1

FLOT(Q.»0.9-999)
FACTOR(FACT)
FPLOT(XX»YYr~3)

1

4 CONTINUE

CALL

FILOT(Q.20.»999)

100 FORMAT (I2)
101 FORMAT (1&FS5.3»/94F35.3)
102 FORMAT (16FS5.3»/96F3.3»F5.0912)

& STOF
END
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