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ABSTRACT

This Final Report is the result of a study performed for RADC under
Contract F30602-T2-C-0067. This study is the third phase of a three phase
effort to develop Bayesian Reliability Demonstration Tests (BRDT).

The objectives of this phase were
i) develop and tabulate BRDT of fixed time and sequential types.

i1) develop and tabulate tests (called Bayes/Classical in this
report) when the producer and consumer cannot agree on a prior
distribution.

i1i1) develop methods of updating existing prior distributions.
iv) develop a preliminary military stendard for BRDT.
v) 1investigate some special problems.

vi) fit additional prior distributionms.

Bayesian fixed times tests, Bayesian/Classical fixed time tests, and
sequential Bayesian tests were developed and tabulated. These tests form
an essential part of the preliminary military standard which wag also de-
veloped., Additional fits of the inverted gamma distribution reconfirmed its
choice as a prior distribution and further study showed that updates in the
prior distribution are easily made. A test based on probability of accep-
tance is satisfactory to test for shifts in the prior distribution. Tables
were developed giving the truncation points for the sequential tests. At
this time, no satisfactory solution has been found for placing more than
one equipment on test at a time.
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EVALUATION

This report marks the end of the three-phased RADC
Bayesian Reliability Demonstration Program and, at the same
time, signals the beginning of a concerted effort to incorporate
Bayesian demonstration methods into an official military
standard. This Phase III report, together with the previous
Phase I and II final reports, represents the most complete and
most meaningful work in Bayesian reliability demonstration yet
reported. However, the real worth of this work will not be known
until the methods are actually applied and it is shown that they
are effective in reducing demonstration testing time and costs,
Readers are encouraged to exercise these methods and voice their
opinion of the results obtained.

ANTHONY J. FEDUCCIA
Rel. § Maint, Engineering Section
Reliability Branch =
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0.0 SUMMARY

This study is the third phase of a three phase study program which has
resulted in the development and tabulation of Bayesian Reliability Demonstra-
tion Tests. Thus, the primary objective of this, the third phase, was the
development of a preliminary Bayesian Reliability Test Standard. This has
been accomplished and the "Standard" contains three types of tests.

i) Bayesian fixed time tests (Table 1)
ii) Bayesian/Classical fixed time tests (Table 2)
ii1) Sequential Bayesian tests (Table 3)

These tests, test procedures and test parameters are thoroughly described
both in this final report and in the Standard.

There were also other objectives for this, the third phase:
i) Fit additional prior distributions.
i1) Conduct a special problems analysis.

ii1i) Develop tests for lack of agreement on the prior distribution
between producer and consumer.

iv) Develop methods of updating existing prior distributions.

All of these objectives are discussed in detail in this final report;
hence, only a summary is given here.

Data was gathered on seven (7) additional equi pments and seven (7) good
fits were obtained to the inverted gamma prior distribution. This makes a
total number of fits (inverted gamma prior distribution) in the three phases
of twenty-nine (29) out of thirty-seven (37) data sets available.

Three special problems were addressed: Truncating the sequential tests,
testing for shifts in the prior distribution and placing more than one equip-
ment on test at a time. The first was solved and the number of failures, n,,
at which the test is stopped is given for each sequential test. The second
was solved by using a test based on P(A), the probebility of acceptance. The
third was not completely solved in a satisfactory manner.

The tests of the "lack of agreement" case were developed and are the
Bayes/Classical tests (B/C for short) mentioned above.

Methods of updating existing prior distributions have been developed for
two cases: new observed data available, and new predictions available.
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1.0 INTRODUCTION - STATEMENT OF OBJECTIVES

This report presents the results of the third phase of a three phase
study effort to investigate and develop Bayesian reliability demonstration
tests (BRDT). The first phase had the objective of developing methods and
criteria for fitting prior distributions and to fit some prior distributioms.
The primary objective of the Phase II effort was to investigate and develop
methods for determining BRDT and to fit additional prior distributions.

The objectives of this phase were
i) develop and tabulate BRDT of fixed time and sequential types.
11) develop and tabulate tests (called Bayes/Classical in this
report) when the producer and consumer cannot agree on a
prior distribution.
iii) develop methods of updeting existing prior distributions.
iv) develop a preliminary military standard for BRDT.
v) 1investigate some special problems.
vi) fit additional prior distributions.
The objectives are certainly not listed in the order of their importance.
In fact, the overriding objective was the development of & preliminary mili-
tary standerd for BRDT, iv) above, and actually the other tasks will furnish
inputs to this standard. For example, the fixed time and sequential BRDT,
objective 1) above, form an essential part of the preliminary standard.

The results of these objectives are discussed in some detail in the
remainder of this report.
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2,0 FITTING PRIOR DISTRIBUTIONS

It has been one of the goals of the three phases of the Bayes study to
demonstrate that prior dlstributions can be fit to actual data. This section
describes the field data collected in this, the third phase, and gives the
results of the data fits to the inverted gamma prior distribution. Also
given in this section is a summary of the equipments and results of fits to
prior distributions from the three phases of the study. These results show
that 1t 1s not only feasible, but relatively simple to fit data to the in-
verted gamma prior distribution from a wide range of different equipment
types.

2.1 FITTING PRIOR DISTRIBUTIONS FOR PHASE III

2.1.1 DATA COLLECTION

The field data collected for fittling prior distributions for the Phase
III study was the Type 1. data described in the Phase I and II studies. That
1s, the observed random variable is the number, x, of failures of a unit
occurring in a fixed time T. x is a discrete variable, taking on only the
values 0,1,2,... « Observations on x are obtained by putting n units on test
for time T, and recording the number of failures for each unit [x

.l.,
Data of Type 2. (the observed random variable is the sample MTEF, é) was also
searched for, but nore was found of suitable quality to fit to the inverted
gamme prior distribution.

Since quality Air Force 66-1 data was previously obtained from Tinker Air
Force Base in Oklahoma City, Oklahoma, contact was again made and data re-
trieved on six different equipments. This data was summarized in Teble
2.1.1.1, data sets 2 through 7. Most of these data were based on a fixed
time of 4320 hours, with two of them based on 8640 hours. Type l. data was
also collected from Hughes Aircraft Company on PPI consoles, listed in Table
2.1.1.1 as data set number 1. This fixed time data was besed on 6278 hours
of operation.

Given in Table 2.1l.l1l.1 are the data set numbers assigned for this phase,
the equipment name, n = the number of "identical" equipments, ¥K = the total
number of failures observed from all n equipments, and finally, the source
of the data.

2.1.2 THE FITTED PRIOR DISTRIBUTIO&S

As in Phases I and II, the inverted gamma distribution family was assumed
for the prior distribution. The egquation 1s

% X
g(8) = ﬂ"’ﬂ— (%—) * e~(e/8) (2.1.2.1)
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TABLE 2.1.1.1 FIELD DATA FOR FITTING PRIOR DISTRIBUTIONS

ASSISNED
DATA SET EQUIPMENT DATA
NUMBER n 2K SOURCE

1. PPI Console 19 23 HAC
2. Recelver 41 | 430 AF66-1
3 Relay Control Assembly k1l | 122 AF66-1
k. Recorder -Reproducer 56 | 459 AF66-1
Se Amplifier Recorder 51 | 192 AF66-1
6. Amplifier Fall Safe 49 | 14k AF66-1,
y i Recorder Reproducer Section| 80 | 528 AF66-1
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A complete description of the method for fitting prior distributions when the
family is specified can be found in the Phase I final report, Section 4.2.1

(Ref. 2). The equations for the parameter estimates, as derived in the Phase
I report, are as follows:

=y
——
A
a = 5 B ~ (2.1.2.2)
s TR (’ﬁ e |
n n n

&)
V= ; . (2.1.2.3)

The X° goodness-of-fit test was used to test the validity of the assumed
inverted gamma prior distribution. The data is divided into C cells, and

since 2 unknown perameters (o and \) were estimated, (C-3) degrees of freedom
are used,

Table 2.1.2.1 shows the results of the Phase III prior distribution
fits. For each data set, corresponding to the data in Table 2.1.1.1, the
following information is given.

x
e Sample Mean = _Hl .

=2 (=, |2
e Sample Variance = i . i .
n n

e Parameter Estimates Q and ﬁ B
e Number of X? cells into which the data has been divided.
e The x? value computed from the data.

e Whether or not the X2 test passes at the P = .99 and P = .90
significance levels.

Figures 2.1.2.1 through 2.1.2.7 are plots of the observed (solid lines) and
theoretical (dotted lines) marginal distributions for the seven data sets.
Figures 2.1.2.8 through 2.1.2.14 are the plots of the theoretical prior dis-
tributions that were fit from the seven field data sets. These curves exhibit
the representative rapid approach to flatness of the left-hand tails which
illustrates why Bayes tests are often shorter than Classical tests.
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TABLE 2.1.2.1 FIELD DATA FITTED TO INVERTED GAMMA PRIOR DISTRIBUTIONS

DATA e , | Pass | mass
el Bt Rl i o - R 2
L l.211 1.731 | 17699.9 3.4129 L 1.54642( YES YES
2. | 10.49 | 256.1 384.939 159605 7 9.3498 | YES NO
3. 2.976 11.87 1518.02 1.02847 L 2.49176| YES YES
L, 6.411 | 80.90 385.456 . 562625 6 5.51425| YES YES
5% 3.765 20.70 2000.21 8571262 6 T.22946| YES NO
6. 2.939 9.43k4 | 4095.95 1.3703k4 5 4.79052( YES | NO
7. | 6.600 | 65.26 | 1002.32 753112 9 [13.7968 | YES | NO
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2.2 SUMMARY OF PRIOR DISTRIBUTIONS FIT IN PHASES I, II AND III

In the three phases of the Bayes study, fleld data, &ll of Type 1., has
been collected on thirty-seven (37 different types of equipments. Of these
equipments, twenty-nine (29) yielded suitable inverted gamma prior distribu-
tion parameter estimates and passed the x2 goodness-of -fit test at the
P = .99 significance level or better. It may be of interest to note that
entries 2.and 1ll.in Table 2.2.1 are the same type of equipment operated in
different systems. Teble 2.2.1 is a complete summary of these equipments
including:

o Equipment name - with as much information included as was available.

e OSystem, W.U.,C. - The Air Force system designator and Work Unit Code
at the time of the data collection.

e Data source.

® Inverted Gamma prior distribution parameter estimates 9 and Q.
¢ Number of X2 cells into which the data was divided.

e The X? value computed from the data.

e Whether or not the X2 test was passed at the P = .90 and P = .99
significance levels.
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3.0 THE PROBABILITY DISTRIBUTIONS USED IN THE
BAYESIAN RELIABILITY DEMONSTRATION TESTS (BRDT)

3.1 INTRODUCTION

There are four probability distributions that recur in the development
of BRDT of the fixed time and sequential types. They are:

i) the prior distribution in 8, g(8).

ii) the conditional distribution of X, the number of failures in
time T given 8, f(x|9).

1ii) the merginal distribution of X, £(x).
iv) the posterior distribution of 8|X, g(8|x).

Under very general conditions, in particular in our case here, the first two
distributions listed, the prior distribution and the conditional (sometimes
called sampling) distribution uniquely determine the other two. It is manda-
tory to select a family* of distributions for the prior distribution on § and
the conditional distribution of X (the number of failures occurring in fixed
time T) given 8. The selection of the two families is discussed in the next
two sections.

3.2 THE PRIOR DISTRIBUTION

A basic assumption in a Bayesian analysis is that the parameter(s) of
concern is a random variable. Thus, a prior probability distribution (prior
distribution for short) is required to describe the behavior of the random
variable 6: the equipment/system mean time to failure. The family selected
for the prior distribution is the inverted gamma family:

A
6] g(M1) (/) o505 0

O elsewhere.

g(0)

The parameters «o,A are, respectively, scale and shape parameters. The inverted
gamma, distribution gets its name from the familiar gamma distribution. That is,
if a random variable u has a gamma distribution, then the random variable u-1
is said to have an inverted gamma distribution. Thus, if we had been working
with failure rate (1/0) instead of §,the gamma distribution would have been
selected. Before beginning a discussion of the reasons why the inverted

gamme. family was selected a minor point should be made. The Kth moment of
is

K
K o
E(8) = — provided \ > K.
n(xr-1)
i=1
*Here, family indicates a set of distributions indexed by one or more parame-
ters. For example, the family of normal distributions indexed by (um,0).

a5
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Thus, forK=1, A»l, the mean is a/(A-1); for A s 1 the mean

does not exist. In fact, all moments up to and including [A] (the largest in-
teger smaller than \) exist and none beyond (larger than) [A] exist. This
minor matter is brought up here because some readers may be inclined against
distributions which do not possess moments of all orders. This fact is com-
pletely immaterial here; causing only a small problem, discussed later, in
the indexing of the plans.

The inverted gamma family has been selected for just three reasons:
i) the choice is well supported by empirical evidence.

ii) it is quite flexible.

iii1) it is mathematically tractable.

In each of the three phases of this program, the first two phases and the
present Phase III, one of the assigned tasks has been to fit prior distribu-
tions to observed equipment/system reliability. Considering the three phases
together, data suitable for trying fits was obtained on thirty-eight (38)
equipments and the results are summarized in Section 2 of this report. It is
enough to note here that twenty-nine (29) of the cases of the inverted gamma
distribution fitted the observed data. That is, what is meant by 1) above.

Since the inverted gamma distribution is a two parameter distribution:
one scale («) and one shape (\),it is extremely flexible. That is, the
"shapes'" it takes are varied enough to graduate a wide variety of data.
Actually this flexibility is probably reflected in the fact that twenty-nine
(29) good fits were obtained.

Finally, the inverted gamma distribution is mathematically tractable.
By this we mean that at worst the solution pairs (r*,T/8.) can be found by
enalytic means on a high speed computer. In the seqpentgal case parameters
(e.g., P(A)) were developed by simulation but the technique was inexpensive.
In particular, the inverted gamma distribution is closed under Poisson samp-
ling. Sometimes, this property of being "closed" is expressed by saying
that the inverted gamma family is conjugate. Whichever word is used, it
merely means that if the prior distribution is inverted gamma and the condi-
tioned distribution is Poisson (which is the case as will be discussed in
the next section) then the posterior distribution is also of the inverted
garma family. This helps the mathematical tractability a great deal.

3.3 THE CONDITIONAL DISTRIBUTION

In some Bayesian applications the conditional (sampling) distribution
is determined by the physical process. For example, consider "lots" of a
product, submitted for inspection, of finite and constant lot size. It is
common nowadays to assume that the (unknown) number defective in each lot
is a random variable, say p. Whatever be the prior distribution selected
to graduate p, it is clear that for fixed p the sampling distribution is
hypergeometric. The case in BRDT is not quite so simple. However, the ex-
ponential distribution, which implies the Poisson distribution when T is

26
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fixed and the number of failures occurring in T is the random variable, is
widely accepted at the equipment/system level. Rather than present numerous
references on this matter, we point to popular Mil. Std. 781B (Ref. (3)),
which is based on the exponential distribution. Thus, the conditional dis-
tribution selected for the BRDT plan development is the Poisson.
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4,0 DEVELOPMENT, DESCRIPTION AND USE
OF THE BAYES FIXED SAMPLE TESTS

4,1 THE DECISION CRITERIA

In general, fixed sample tests can be of two varieties: those stopped
after a fixed test time T and those stopped after a fixed number of failures.
Unfortunately, these latter variety involve an unknown test time so,following
the lead of Mil. Std. 781B,we have adopted the fixed time tests for the
Bayesian Reliability Demonstration Tests (BRDT). These fixed time tests are
characterized by a pair (r*,T) such that if less than or equal to r* failures
are observed in time T the test is passed.

For such fixed time tests, there are a number of indexing parameters.
The exact form the indexing parameters take depends, of course, on the de-
cision criteria selected. The decision criteria investigated and the
rationale for the final selection are discussed in some detail in the Phase
II report (Ref. (1)). We will briefly review the rationale here. The
possible decision criteria were assessed against the following requirements:

i) the decision criteria should be a unique 1-1 map of the
possible criteria values and the space of all possible
peirs (r*,T). That is, the selection of a particular
value of the decision criteria, whatever be the class
of the criteria, should result in a unique pair (r*,T)
and conversely.

ii) the decision criteria should be intuitively appealing.
1ii) the decision criteria should be easily usable in practice.

iv) the decision criteria should be tractable, at most requiring
a computer, in determining the unique peir (r*,T).

The Classical criteria (used in Mil. Std. 781B): the producer's
risk (o), the consumer's risk (B), the specified MTBF (8p) and the minimum
acceptable MIBF (61) form an excellent example of decision criteria which
satisfy all of the above requirements and hence, probably explains their
great populerity. Now any Bayes decision criteria will require use of the
prior distribution in some form or other so that, in a sense, no BRDT will
be as easy to use as a Classical test. However, in looking over the available
BRDT methods*, it is clear that some are far easier to use than others. For
example, any BRDT based on & loss function as a decision criteria is diffi-
cult to use because of the lack of agreement (between producer and consumer)
on the type of loss function and the intractability of all but the simplest
loss functions. Moreover, the use of loss functions would have entailed
additional development costs since none were available in the literature.
Thus, the decision criteria were reduced to those involving risks of some
sort. It should be noted, at this point, that many people refuse to call

* Only about four or five BRDT were available in the literature.
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& method a Bayes method unless it involves both a prior distribution &nd a
loss function. We do not concur in this. It is & minor point of semantics
but since the fixed time BRDT do not involve loss functions the point should
be noted. The decision criteria finally selected were the posterior risks;
these risks were jJudged the most suitable in terms of the requirements

i), 11), 1ii), and iv), previously mentioned, in this section. These were
subsequently modified and the final criterie are presented and discussed
below.

The posterior risks are defined as follows
Posterior consumer's risk = P(§ = Gllacceptance)

Posterior producer's risk = P(§ 2 eolrejection)
where 90 > el. One can find & unique test (r*,T) by selecting two positive

numbers o*,p* (both less than 1/2)) and finding the smallest T (and its asso-
ciated r*) such that

P(e = ellacceptance) < B*, P(8 2 eolrejection) < o,

The similarity between these posterior risks and the Classical risks is
striking since in the Classical case

Consumer's risgk = P(acceptance|9=el);

Producer's risk = P(rejection|9=90)

and the Classical fixed time test is developed by finding the smallest T
(and its associated r*) such that

P(acceptance |0=0.) < B, P(rejection|8=8.) < a.
1 (6]

The "reversing" of events in the Bayes risks requires determination of the
prior distribution on 8. The indexing perameters now become evident for the
BRDT. In addition to the prior distribution (itself indexed by a,\, the
scale and shape parameters respectively), the four numbers 8., 8., o¥*, B¥
ere the parameters much as in the Classical case. The indexling %arameters
are discussed in the next section.

4.2 THE INDEXING PARAMETERS

It is the purpose of this section to discuss the quantities finally

selected as indexing parameters and the ranges of values provided for them.

As will be seen shortly, some useful modifications in the indexing perameters
were necessary. There is an "suxiliary" parameter, not appearing explicitly
in the posterior risks, of great importance to the user of BRDT. It is the
probebility of passing the test and is denoted in this report by P(A). The
probability of acceptance is related to the Classical operating characteristic
(0.C.) curve but differs in that for each BRDT,P(A) is a single number and
not & curve: P(A) is computed simply by summing the marginal distribution
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of the number of failures (occurring in fixed time T) from O to r*. Put
another way, it is the average probability of acceptance; the averaging
being with respect to the prior distribution. It was mentioned in the
Phase II report (TR-71-209) that P(A) might well be more important to the
producer than posterior producer's risk. The posterior producer's risk
keeps low (s a*) the fraction of rejected equipments which indeed are of
acceptable MTBF (82 6.). But this low posterior producer's risk can be of
little comfort when, gay, P(A) = .10. That is, facing the test each time,
a producer has one chance in ten of passing the test. In fact, when some
preliminary BRDT were computed, for reasonable values of the indexing
parameters, P(A) was generally quite low; so low in many cases that a
rational producer would not want to use the test plan. For this reason,
the posterior producer's risk was replaced in the decision criteria pair
(the two risks) with P(A). For example, the smallest test time T (and its
associated r*) was found such that P(A) 2 .80 and the posterior consumer's
risk < p¥, The values selected for the various indexing parameters are
discussed next. For convenience here, the decision criteria (p*,P(A)) are
considered indexing parameters.

Prior Distribution

The inverted gamme family of prior distributions has been selected to
develop the BRDT. The reasons for this choice are discussed in Section 3.2.
The inverted gamme family is indexed by a shape parameter, A\, and a scale
verameter, «. In the previous two study phases, twenty-nine (29) inverted
gamme. prior distributions were,fitted on twenty-nine (29) equipments., In vir-
tually all of these cases O < 2 < 6. The values of A selected for the BRDT

are then A =1/2, 1, 3/2, 2, 5/2, 3, 1/2, 4, 9/2, 5.

The steps of size 0.5 are thougnt vo be small enouga tv provide enough flexi-
bility.

Since the mean of the prior distribution is E(8) = of/(rA-1), A > 1, it is
clear that for fixed A,x and the prior mean a/(A-1) are uniquely related.
Moreover, since the predicted MIBF, 8_, will likely be assumed to be equal to
the prior mean, it is thought that 1tPwould be more convenient for the user
if the indexing was done on the prior mean rather than . To make the tests
even more convenient to use the prior mean has been stated in units of eo.
The values selected are

Prior mean = E(6) = 8y, 118, 1.26,, 1.38,, 1.1;90, 1.58,, 1.690', 1.78,,
1.860, 1.98,, 290.
The above steps provide the flexibility required over the range of likely

values of the prior mean. If it turns out that A < 1, the indexing is done
a the median of the prior distribution which always exists.



Downloaded from http://www.everyspec.com

Criteria for (r*,T)

The values of the posterior consumer's rilsk selected are
g¥ = .05, .10, .15, .20.
These were determined by following pretty much what is accepted statistical
practice for risks and the values used in Mil. Std. 781B. For P(A) two
values are used

P(A) = .80, .90.

These are reasonable selections in that they are generally acceptable to the
producer and they help keep test time T low.

Values of (90,91)

It turns out (as in the Classical case) that if the test time T is stated
in units of 8,, say T* = T/e then for fixed (X, prior mean, p*,P(A)) all
users with the same discrimination ratlo d = § /B will have the same test,

say, (r*,T*). The values selected for 4 = 90/9l pretty mich follow the lead

of Mil. Std. 781B and common statistical practice with the exception that
large d (e.g., 3.0) are not required since the prior mean always 2 90. That

is, to take these tests, it is required that the prior mean 2 9 The values
of 4 are

a= eo/e = 3/2, 2, 5/2.

Thus, & total of 2400 = 10 (values of A) x 10(values of prior mean)
x 4 (values of B*) x 2(values of P(A) x 3(values of discrimination ratio)
BRDT of the fixed time variety have been provided.

4,3 USING THE TEST TABLES

Ordinarily, to determine the test time T and acceptance number r¥*, one
would select a value of A, & value of the prior mean, a value of P(A), =
value of the discrimination ratio e , and a value of B¥. Using the test
tables this would determine a pair (r* = T/8.). Two points should be
noted explicitly here. First, since the tests gre computer printouts r¥* =
second, T/T0 = T/8, (again, due to computer print limitations) and to obtain
real test time the user must multiply T/TO by 8y

Example, Suppose a user has B*=.20, P(A)=.80, A=3.0, prior mean = 1.38,, and
8,=300 hrs., 6,=200 hrs. Then the discrimination ratio is 3/2. The test
time, from Tsble 1, is (T/TO}§,) = .583 (300 hrs.) = 175 brs. and r* = R = 1.

Thus, the test is conducted for 175 hrs. and if less than two failures occur
the test is passed.
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There are three special situations which may occur that cause departure
from the "ordinary" use of the tables. These situations and how they are
handled are discussed now.

Special Test Situation One

It may be, for a given selection of (A, prior mean, P(A), B*, discrimina-
tion ratio) that £ priori, that is before the test is run, the p* risk is
satisfied. That is, it may be that

P(o = el) =./. £ g(8)ds < p* where g(8) represents the inverted gamma

0

prior distribution. This is a case in which, strictly speaking, no test is
required. However, we are unwilling to pexymit this situation to occur. At
least some smell test time is almost always a good policy. Thus if, for a
particular fixed combination of (A, prior mean, P(A), B¥*, discrimination
ratio), a single asterisk ¥* appears in the test column, it means special test
situation one exists. A single asterisk means that to obtain a test the user
is to: reduce B* until, for the first time, a test is obtained. If this
does not occur at or before B=.05, the user is to reduce (lower) the dis-
crimination ratio by leaving 8y alone and increasing 6; in steps until, for

the first time, a test is obtained. If after reaching 6,/6;, = 1.5 and p*=.05
no test is obtained, the user is to take TbeollO and r*=0, To repeat, in
reducing the discrimination ratio (to obtain a test) it is required that only
8, be changed (increased).

Example: Suppose 8,=500, 8,=200, p*=.20, P(A)=.80, prior mean=2.08, and

A=1.5. Then the discrimination ratio is d=5/2 and the test colurm for
P(A)=.80 and the row prior mean = 2.08, in Table 1 contains a single asterisk.

Proceeding to B¥*=,15 a single asterisk remains. Proceeding to g*=,10, we
find T/8y = .537 and r*=1. Thus, the test time is .537(500)= 269 hrs. with
less than or equal to one failure allowed.

Special Test Situation Two

This test situation is indicated in the test tables by a double asterisk
(**). The appearance of this double asterisk indicates the existence of the
following situation. The prior distribution is so "bad" relative to the
values selected for P¥, eo/el, and P(A) that no peir (r*,7/6))(R and T/TO in

the tables) exists. That is, no pair (r*,T) exists that will provide the
required p* and P(A). In this situation, first check to see if P(A) = .90.
If so, try P(A) = .80 and if a double asterisk is not present, use the test
corresponding to P(A) = .80. If double asterisks appear in both P(A) colmns,
a fixed time BRDT cannot be used. Either a Classical test must be used or
the special test tables, discussed elsewhere in this report, must be used.
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Special Test Situation Three

This situation is indlcated in the test tables with & triple asterisk
(*%*), The triple asterisk indicates the following situation. In some cases
the prior distribution is so "good" with respect to the values of the indexing
parameters selected that for both P(A) = .80 and P(A) = .90 both posterior
consumer's risks are under B*at r*=0 (and some T/8,). In fact, T/8, (T/TO in

the test tables) is a decreasing function of (increasing) P(A). In such a
situation, naturally, P(a) = .Bg is absurd since it requires more test time
than (the more desirable) P(A) = .90. In this situation we have gone ahead
and found the pair (r*=0, T/6,) such that the posterior consumer's risk equals

B* and then given the P(A) for this test.

Example: Suppose §,=60, el=3o(d=2.o), B*=.05, A=l and prior mean = 1.80.
Then, in Table 1, for T/6,=.250 and r*=0, P(A)=.833. larger T/¢, (larger

than .250) will (with r*=0) result in lower P(A). Note that in the P(A)=.90

column the test given, in this case, gives the exact P(A)=.90. However, in

the 2,08, row, P(A)=.927 for the test given and any larger T/6. will result in

P(a) < 9927. Y

4,4 TREATMENT OF CASES IN WHICH REQUIRED PARAMETER VALUES ARE NOT TABULATED
IN THE TEST TABLES

This situation is expected to be a rare situation in view of the fact
that in Phase I it was shown that small departures (from the true values) of
the prior mean and A do not materially affect results. Perhaps the most fre-
quent situation might be that a test is desired with a value of the prior
mean < 1.060. The answer in this situation is simple: no BRDT is permitted.

If it should turn out that there is such a strong belief in a value of \
and/or prior mean (in excess of 1.060) not tabulated or special permission has
been obtained from the contracting agency for a BRDT with a combination of B¥,
discrimination ratio and P(A) not tabulated, then a fixed time BRDT can be
developed for this specific combination. The equations are:

P - 3 g () () @
and 8

= . A -(a+x+1)
f f e T e~/ g

Xx=0

X=r*
> A (&) ()

x=0

where T is real test time and F(u) is the gamma function of u. The method of
finding the pair (r*,T/eo) in terms of these two equations is described below.
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L.5 TEST TABUIATION PROCEDURE

For each combination of posterior consumer's risk B*(.20,.15,.10,.05),
discrimination ratio (1.5,2.0,2.5), prior distribution shape parameter
(r/2,1,3/2,2,5/2,3,7/2,4,9/2,5), prior distribution mean (90,1.190, 1.290,

1.390,1.heo,1.590,1.690,1.790,1.890,1.990,290), and probability of acceptance
P(A)(.8,.9), the procedure is as follows:

A test is made to see if the prior probability satisfies the B* risk
requirement. If so, then this test is not tabulated and a speclal test
"situation one" 1s indicated. If the prior probability does not satisfy the
risk requirement, the test (r*,T/eo) is tabulated as follows:

For each r, starting at zero, the T which ylelds the required P(A) is
found.

gach (r,T) combination isused to calculate,.a posterior consumer's risk,
say, B. The first time (i.e.{ the smallest T) é < B*, the test time (T) and
number of failures (r*) is tabulated.

When the ﬁ velues from one r o the next first begin to differ by 1o'h
or less, a test 1s made to see if ¥ ig within .01 of ¥, If so, the T and
r* are tabulated at that point. If (E-B*) > .01 the B* risk 1s considered
unreachable with this set of conditions and special test situation two is
indicated.

The other case considered is when r*=0 and é < ¥, In this case the T

which gives the desired B* is found and the appropriate P(A) is computed and
tabulated. This is special test situation three.
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TABLE 1 BAYES FIXED TIME TESTS

* . SEE SECTION 4,3, SPECIAL TEST SITUATION ONE, FOR THIS AND ALL
FOLLOWING VALUES OF PRIOR MFAN.,

*% . SEE SECTION 4,3, SPECIAL TEST SITUATION TWO, FOR THIS AND ALL
PRECEDING VALUES OF PRIOR MEAN,

*%% . SEE SECTION 4.3, SPECIAL TEST SITUATION THREE
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TABLE 1 BAYES FIXED TIME TESTS

DISCRIMINQTION RATIO=1.5 LAMBDA 9. 5 |
PRIOR MEAN P(A)=.8 P(A)=.9
{ = e e R 1/14. R 1714 |
\ BETAx:.é_] 1. 1ATHETA ZERO ek - o '
< 1.28THETA ZERO . S 7 2445 W =
1.33THETA ZERO 2 P.856 ok
1.43THETA ZERQ 1 _ He542 R
“1.5@THETA ZERO 1 F.479 e
##%xP(A)=0.833
1. 6ATHETA ZERQ G (#.182 s
B _ kx%P(A)=04,816 |
1. 78THETA ZERO_ ¢ A.161 2 l.461
. ek PUA) =@ B4
1.88THETA ZERO o ?.138 2 3.651
*%%P(A)=0,865
: 1.9ATHETA ZERD @ #.115 1 3.380
! P __#%%P(A)=0.889 _
{ .2 ﬁQJHETA ZERD,,,-. P |
BETA%=,15 , 1.4ATHETA ZERO e s |
" 1.58THETA ZERO 5 22T %% |
1.68THETA ZERO 2 1.653 ok
1.74THETA 7ERD 1 @.658 ek
1.88THETA ZERO 1 F.615 ek
e RE%P(A)=0.822 . _
1.94THETA 7ERQ } f.573 e
#*%%P(A)=0,843
2.6THETA ZERO %) Be234 sk
?  e%%DEAY = 812 H
BETA%=.16 | 1,6@0THETA ZEROD o -
1. 78THETA ZERD 11 5.344 23k
| 1.88THETA ZERO T 3.667 ok
1.99THETA ZERO. . 4 24296 .
2 AATHETA 7ERQ 5 L3184 ot

BETA%=.05| 2, g@THETA ZERQ
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TABLE 1 BAYES FIXED TIME TESTS

DISCRIMINATION RATIOD=1.5 | LAMBDA=1.0
PRIOR MEAN P{A)=.8 P(A)=.9 |
s o e R T/T0 R T/1g )
BETA%=.20 | 1.B8ATHETA ZERO 8 3.539 % )
1.18THFTA ZERQ 2 1.874 Kk !
1.2 THETA _ZERO 1 . B.552 %
S H%%P(A)=@,84] ] ~
1.33THETA ZEROD 2 BalTl2 2 9.7801
*%%P (A)=0.840
1.4 THETA ZERD ) B.104
#*%%P (A)=@.9@3
1.50THETA ZERO v__ % ) ] -
BETA%=,15 | 1.@ATHETA ZERO %ok o
- 1. 1ATHETA ZERD 12 5.784 %k
1420THETA ZERQ 4 24190 s
1.3ATHETA ZERO 2 14269 %%
1.48THETA ZERQ 1 Aab46 9 Y
*u%kP(A)=0.840
1.5@THETA ZERO 7 $.229 2 3.980
x%%P (A)=@,819 |
1.6THETA ZERO. @ _ @.156 1 B.513]
X%%P (A)=0.876 e
1. 7ATHETA ZERO % |
BETA%=,10| 1.2@THETA ZERQ_ % . _ % _
133 THETA ZERQ 9 5,159 %
1.483THETA ZERD 4 24555 K3
1.58THETA ZERO v 1.464 e .
1.6ATHETA ZERO 1 #.897 11 5,240
1. 78THETA ZERQO 1 Aal58 5 24518
#%%P (A)=0.849 o
1.8ATHETA ZERO 9 o292 2 1,081
' wuxP (A)=0.810@
1.9 THETA ZERD @ 3.219 1 3 .639
. %%%P (A)=0.858
2. 00THETA ZERD J%] Pa146
L w%%P(A)=0.905

BETA*:.@S\

1. 4FTHETA ZERQ 3% 3%

'V 1.58THETA ZERO 13 8.531 i
' 1.6BTHETA ZERO 7 4,974 %% |

| 1.78THETA ZERO 4 3,102 fok
 1.88THETA ZERO _ 3 2,518 %% I
. 1.9@8THETA ZERD il 1,854 13 74365
2.0ATHETA ZERD 2 1854 9 5,354
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TABLE 1 BAYES FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=1.5
ke ‘ |
PRIOR MEAN P(A)=.8 P(A)=.9
. R /14 R T/Ta
b - - - =5 - - ’ - IR WL o iy - THE P RELS VISR, PSS - e 7 . - "
BETA%=.20 | 2.@@THETA ZERQ sast sk -
| BETA%=.15 _ 2.@@THETA 7ERQ 23 T
BETA*=.ﬂ;!'7ﬂﬂmTHETA_ZE§a'“"-""#*' | T ww -
. - e 5 e = . -
' BETA%=,05  2.@@THETA 7ERQ T T T
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TABLE 1 BAYES FIXED TIME TESTS

| X e e

DISCRIMINATION RATIO=1,5 | | LAMBDA =2.0
{  PRIOR MEAN P(A)=,8 P(A)=.9
[ . . R I/T1a R 1414
BETA*-.zz[ 1.4@8THETA 7ERQ sk 2k
' S 1.58THETA ZERO 9 . 4.534 2k
: ! 1.68THETA ZERO : 3 1.664 *%k
1. TATHETA ZERD W 9,685 11 4,646
_1.8BTHETA ZERO 2 ?.198 2 9.849
o *x%%P (A)=0,812
1.98THETA ZERQ * -

BET A= .15ﬂj 1.59THETA ZERO *ok : %
' 1. 68THETA ZERO 17 9,099 %k
3. 78THETA ZERO 5 2.884 ek

,—-1s8ATHETA ZERQ 3 1,872 *x |

__1.9@THETA_ZERQ 1 3766 8 3,740,

2.08THETA ZERO 1 #.583 3 1,426,

*¥%P(A)=0.870 - : :

SBETA%=.10 |1 74THETA ZERQ Xk ke |
 1.8BTHETA ZERO_ . 12 7.237 %o
| T1.94THETA zERO 6 3,852 o
1 2.8BTHETA ZERO 3 ~ 2.0879 %K
| BETA*= .ﬁSFmJAQﬂIbEIA ZERO_ 5 o
o 2.0BTHEIA ZERQ 18 12,842 3%
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TABLE 1 BAYES FIXED TIME TESTS
1 DISCRIMINATION RATIO=1.5 | LAMBDA=2.5
LA PRIOR MEAN P(A)=.8 P(A)=.9
| , g R /14 R 1/14
1|BETA*=.ZGYMlJZﬂIHEIA_ZERD»”Ju S i k.
S 1.3@THETA ZERO 5. 2.689 _ %% NOLE
1. 4ATHETA ZERQO 2 l.373 11 4 7042:
: [ X%%P (A) =0 .836 i
| 1.5BTHETA ZERO e B.177 2 3.868
/| %%k%P(A) =0 827 y
) | 1.6#THETA_ZERO % . ey
)
| BETA*=.15| 1.38THETA_ZERD ok o EX o
1.48THETA 7ZERO 1 4,035 A%
1.50THETA ZERO 3 1.895 k. |
| 1.68THETA ZERO 1 B.775 % 1.904
1. 70THETA ZERO @ A.156 1 ﬂ-SPM»l'
e _x%P(A)=0.862 o “___”f
| __1.80THETA ZERQ . . % . |
i}BETA*=.1@ _1.4@THETA ZERQ sk %k
' K 1.58THETA ZERO 11 6.779 -
1.68THETA ZERO 5 3.310 %
1 7ATHETA 7ZERD 2 1,474 14 T.469
| __1.8@THETA ZERO. 1 @872 & 2,141
__1.94THETA ZERQ._ a #.229 1 @#.563
: : #x%P (A) =@ o824
l 2.99THETA ZERO %
i = _
I|BETA%=,085| 1.58THETA ZERO - e
| T [ - 1.68THETA ZERO 23 154115 3
5 1. 7ATHETA ZERD 12 8,380 ok
; __1.86THETA ZERO. 7 5,188 &
1 .98THETA__ZERO 4 3.161 16 9.513
l L 2.08ATHETA ZERQ 3 2.526 14 64283
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TABLE 1 BAYES FIXED TIME TESTS

“ DISCRIMINATION RATIO=1.5 | LAMBDA=3,0
PRIOR MEAN P(A)=.8 P(A)=.9
- ; . ; R T/i® R T/TIB
yos —
'BETA*=,20 _ 1.18THETA 7FRQ Lk el
' L 1.20THETA 2ERO. & 2,245 ®%
. 1.30THETA ZERD 1 #.583 4 1,764
2P (A) =0 844 .
. 1.40THETA ZERO £
KBETA*=.15;“141ﬂTHETA ZERD 3k s
1.20THETA ZERO 18 10.042 %%
1.3ATHETA 7FRO_ 4 2 63 ere o
1+ 42THETA ZERO 1 P.755 6 2.914
1.58THETA ZERO ” A.146 - 1 7.499
w2kkP (A)=0,867
1.6BTHETA ZERO * . B}
BETA*=.1@} 1.20THETA ZEROQ 3% - L e
. 1.30THETA_ ZERO _29 . 12.m489 R - -
’ 1.48THETA ZERO 6 3,904 3
1.50THETA ZERO 3 2.125 14 7.573
1. 68THETA ZERO _ 1 3.863 3 1.599
1. 78THETA ZEROD 3 D146 1 D565
il _ %k%%P(A)=0,882
1.80THETA ZEROD SIS 5 5
IBETA*=.HS _1.308THETA ZERO. % . S )
1. 43THETA 7ZFERO 25 16.286 e
‘ 1.50THETA ZERO 13 9.057 %
| 1. 68THETA ZERD 7 5.201 sk
| 1. 76THETA ZERO 4 3.180 16 9.854
| 188THETA ZERO _ 2 1.746 6 3,745
 1.90THETA ZERO 1 1.024 3 ~ 1.898
2.93THETA ZERO ] 7.208 1 0,665
*%%P(A)=0.859 \

k1



Downloaded from http://www.everyspec.com

TABLE 1 BAYES FIXED TIME TESTS

1

DISCRIMINATION RATID=1.5 | LAMBDA=3.5 |
PRIOR MEAN P(A)=.8 P(A)=.9
R T/70 R T/TR
BETA#*=,20 }I.GZTHETA ZERD ke o : '
- - _—1.10THETA ZERD 5 PRk b Tae
| L.2@THETA ZERO_ 1§69 & 1,776
1.38THETA_ZERD % |
BETA*=.15[ 1.00THETA ZEROD - o
A ! 1. 1B8THETA ZFERO 21 11.693 e
1.20THETA_ZERD. .. __5 3.025  wm. |
‘ 1+30THETA ZERO. . 1 0.752 . 5 . ___2.440
1.43THETA ZERQO b3 L |
| BETA%=,1p b 1.10THETA ZFRO %% e
— i 1.2@THETA ZERQ 23 13.979 Kk o
| 1.30THETA ZERO 6 3.928_ %% | _
1.48THETA ZERO 2 1 463 9 4,904
1.5ATHETA ZERD 1 7 .604 2 1,766
‘ x%%P(A)=0,881
1. 68THETA 7ERO * s B Lh A
BETA%=,05 ' L.20THETA ZERQ e e ]
= '1.30THETA ZERO. _ 25 16.469 _ %%
1. 4BTHETA ZERQO 12 8,477 ek
1.50THETA ZERD 6 4,533 17 10.203
1.6@THETA ZERD 3 2,447 9 5.604
1. 7ATHETA 7ZERD 1 A .984 3 1.882
1.88THETA_ZERO. @ P.208 1 . _B.64b6
o wxP(A)=P.854 ...
J.90THETA ZERD % i
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TABLE 1 BAYES FIXED TIME TESTS

l

DISCRIMINATION RATIO=1.5 , LAMBDA=4.0
PRIOR MEAN P(A)=.8 P(A)=.9
o R /14 R 1/16 .
BETA%=.20 1.@G8THETA ZERO 16 8.599 ok
- 1.10THETA ZERO 2 1,217 14 6.568
1.20 THETA ZEROD % -
BETA%=.15 | “1 @BTHETA ZERO s %8
- By LATHETA: -ZERD 3 5,294 sk ,
1.28THETA ZERO : 2 1,322 9 4,503
1.30THETA ZFRO _ a G.104
L s33P (A ) =0 » 93
| 1.4ATHETA ZERO s
BETA%=.10 _ 1,1@THETA ZERQ - "

. 1.20THFTA ZERD 9 5,776 sex ] _
1.30THETA ZERO 3 2.0l00. .. 12 6604
Le4@THETA ZERO 1 @.583 2 1.056

%#%P (A)=0 .884
1. 54THETA ZEROD o
BETA%=,05 1.20THETA ZERO e . S
1.30THETA ZFRO 1% 9.771  %x o
1o 4ATHETA 7ZERO_. 6 4,484 18 19,854
1.56THFTA ZERO 2.uils P 8 4,969

3
1. 6THETA ZERO 1 #.973 g 1.854
L lTRETA CEREE o o B -
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TABLE 1 PBAYES FIXED TIME TESTS
| -

DISCRIMINATION RATIO=1.5 \ LAMBDA=4.5
PRIOR MEAN P(A)=.8 P(A)=.9 |
L. , ) R 1/14 R AT

BETA%=,20 1 GBTHETA ZERG = oo 3,918 a0 .
' 1.18THETA 7ERO s i T ROTY % T Rl
| e xx%P(A)=@.86@

_1.28THETA ZERO. . .. %
[ e ) .

|BETA%=.15| 1.BATHETA ZERD LRk i
M IATHETA ZEROD A 24457 K%

TTT1.20THETA ZERO 1 B.542_. 2 #.947
N TV VE P A

1.38THETA 7FERO . -

'BETA%=.10] 1.B8THETA ZEROD P ¥ o
- __1.)ATHETA ZERO 19 11.797 A%
_ _1.2@THETA_ZERQ 5 3.346 11 9.216
1.39THETA _ZEROD | _P.821 4 24154
| 1. 4ATHETA ZERDO * S
|BETA%*=,05 I';.iarﬂ;fa.ipgn L ke Rk ,
1.20THETA ZEROD 24 16.292 %3k .
__1.3@THETA ZERO 8 5.815 #k |
1. 4FTHETA ZERQO 3 2.359 11 6 854!
1.5@THETA ZERO 1 3.948 3 1.824
1. 68 THETA ZERO *
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TABLE 1 BAYES FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 . LAMBDA=5,0
PRIOR MEAN P(A)=.8 P(A)=.9
. R /79 R 1/16 |
BETA%=.20| 1.@ATHETA ZERO 4 2,318 s
:  1.1@THETA ZERO e
RETA%=.15 | 1.@GTHETA ZERO b 9.359 - ‘
© _ 1.18THETA ZERO BE 1.302 10 5.483
1.23THETA ZERO 3 ]
BETA%=.1% 1.88THETA ZERO sk sk
| 1,1ATHETA ZERO 11 7 o042 sk |
1.20THETA ZERO 5 2.089 9 4.958
1.33THETA ZERO g @.125 1 @.531
) kP (A) =0, 888
1.40THETA ZERO x
BETA%*=.#5 | 1.18THETA ZERQ s s |
1. 20THETA ZERO 14 9.810 ex_
1.3%THETA ZERO 5 3753 18 11,156
o 1.4ATHETA ZERQ 2 1657 5 3,972

1.5ATHETA ZEROD =
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TABLE 1 BAYES FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=®,5
A
PRIOR MEAN P(A)=.8 P(A)=.9
| . _ R 1/10 R /10
‘ BETA%=.20 |1.88THETA ZEROD 2 #.658 ek
: 1, 18THETA ZERQ 1 Fe367 ok
o o XXxP(A)=0,826
1.2ATHETA ZERO @ $.137 kK
) x%%P(A)=0,816
1.33THETA ZERO ] $.113 4 ?.900
i k%P (A)=0.850
. 1.48THETA ZERO ) #.094 1 9.280
L wkkP(A)=M.8T79 =N
__1.5@THETA ZERO __ - % - -
| BETA%=.15 | 1.88THETA ZERO %ok %%
=S 1. 1ATHETA ZERQ 9 2.85@¢ %% \
| 1.2@THETA ZERO 2 #,796 __ %% \
 1.3ATHETA ZERO 1 B.5043  x*
| 1. 43THETA ZERO 1 @.438 Kk
wukP (A)=0.837
4 1.5@THETA ZERG @ $.176 %
*%%P (A) =0 ,812
| 1.6ATHETA ZERO a #.156 3 _B.842
: WP ) o R S
E 1, 7T6THETA ZERO @ #.133 1 3,340
: *%%P (A) =0 .863
[ 1.83THETA ZERO ] 2.1089 1 g.3£4:
1 B x%%P(A)=0,888 _
I 1.94THETA ZERO ¥ /
BETA%=,10 . 1.,20THETA ZERQD k% s .
= - l.3@THETA ZERO . 11 4,086 % \
- 1.40THETA ZERQD 4 1.691 %k |
| 1.58THETA ZERO 2 9.987 K
; 1.60THETA ZERO 2 4987 o
: 1, 78THETA ZERD 1 P.658 %
| 1.,8ATHETA ZERO._ Y. ... _B.563 % 3 S
s - *%%P(A)=0,837 e
1.98THETA ZERQ 1 B.523 8 2.586
- #%%kP(A)=0,857
| 2.8BTHETA ZERO # B.219 4 1.385
. #kxP (A) =0 822
BETA%=.85 1.58THETA ZERO o o
) ‘”" 1.68THETA ZERO 15 6.845 3 3
1. 7ATHETA ZERQ 7 3.463 sk
. 1+88THETA ZERO 5 2,672 X
o Lle 98 THETA ZERD _ ) Leld) . %% |
2,8ATHETA ZERO 2 1,316 k% |
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TABLE 1 BAYES FIXED TIME TESTS

!
| DISCRIMINATION RATIO=2.4, LAMBDA=1.0

PRIDR MEAN P(A)=.8 P(AY=.9

R T/18a R T2
BETA%=,20; ¢1,@ATHETA ZEROD 3 8.109 1 @.324
. : *xXP (A) =0 , 864
- _ 1.10THETA ZERO . % o e
BETA*=.15J 1.08THETA ZERO : 1 #.561 o
TV IMTHETA ZERG a #.188 3 A.979
. x%%P(A)=0.803 o
1.20THETA ZERO @ @117} _@.385
kxkP (A)=A.876
1.3ATHETA ZERO * W I
BETA%=.10 | 1.84THETA ZERO 6 2682 N A
1.13THETA 7ZFERO 3 1.539 todd |
1.26THETA ZERO 1 @f.613 11 3.93¢
1.30THETA ZERO . 1 _B.547 4 12541
xxkP (A)=@A.B57 |
1.48THETA ZERO @ #.180 1 @.469
¥kxP (A) =@ ,844
1 .5ATHETA 7ZERDO o A.139
o x%%P (A)=0.905|
. 1e6@THETA ZERO %
,pETA*=.05} 1.BATHETA ZERO ok ok
. = 1.14THETA 7ERO 18 8.625 kK
1.28THETA_ZERO . T 3.I3A . EE
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5.0 BAYES/CIASSICAL TESTS: DEVELOPMENT,
DESCRIPTION AND USE

5.1 INTRODUCTION: THE AGREEMENT PROBLEM

There is overwhelming evidence that the central problem in applying the
BRDT is the failure of the producer and consumer to agree on a suitable prior
distribution. For example, in a survey conducted during the Phase II study
this "agreement" problem was noted by many respondents. Here, we will
address the most commonly occurring "lack of agreement'" situation: the pro-
ducer has fitted a prior distribution and either because of the "quality" or
paucity of the data the consumer is unwilling to accept the use of that prior
distribution. The rarely occurring situation in which the producer and con-
sumer each have different prior distributions in mind is not considered here
for obvious reasons. One of the obvious reasons is that the equipment/system
under discussion is manufactured by the producer and generally he will be
the only one in a position to determine the prior distribution.

A question arises in such a situation, as outlined above: must the
prcducer and consumer resort to Classical test methods, e.g., Mil. Std. T81B?
The answer, we have determined, is 'no'. Before giving the selected solution
to this problem we review, very briefly, Classical fixed time test procedures.
The set of four parameters (6y,a,81,B), which are respectively,the specified
MTBF, the producer's risk, the minimum acceptable MIBF, and the consumer's
risk,uniquely determine the test. In various applications one may find the
consumer specifying all four numbers or the producer specifying all four
numbers or the consumer specifying (8g,a). Speaking statistically, it is
this latter situation that seems most fair. That is, the consumer "gets
to choose" only (81,B). In statistical terms, in specifying (8;,B) the con-
sumer is telling the producer that as a result of passing the test (r*,T) the
lower confidence limit on the true (but unknown) © shall be at least 8, with

at least 1-pf confidence. The producer is now faced with a problem and,
fortunately, a solution. The producer knows there are many pairs (r*,T)
which will satisfy the consumer's requirement; this is the problem. However,
the producer also knows what © his "process" can deliver. That is, what
value he can produce. He can select this value, say 0p, an accompanying
small risk of failing the test at 8p, say a, and the test is determined
uniquely.

Now, the solution to the agreement problem, called Bayes/Classical
(hereafter, B/C), tests is simply that the consumer select values he desires
for @3 and B in the usual Classical sense and the producer, using his prior
distribution, selects a value of P(A) which is suitable to him and a pair
(r*,T) is uniquely determined. Thus, the consumer gets the protection he
requires in the Classical sense and the producer gets the P(A) he desires.

5.2 THE INDEXING PARAMETERS FOR THE B/C TESTS

The prior inverted gamme distribution is required so a,A are needed.
However, we will again index on the prior mean (prior median when \ < 1)
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instead of o. The Classical B and ©; are required also. Actually, for a
particular test instance, it would not be necessary to specify a value of 8,
since neither P(A) nor (el,a) require it. However, for simplicity and ease
of indexing the test plans, it again turns out that all users with the same
discrimination ratio (d=6 /61) and identical values for the other parameters
will have the same test. So, in keeping with Mil. Std. 7813 test time T will
be stated in units of ©€y. Thus, the test plan T/TO must be miltiplied by eo
Because these B/C tests differ in application from the fixed time BRDT pre-
viously discussed, the ranges of the values of the indexing parameters require
discussion again.

i) the values of B provided are the same as in the BRDT, i.e., .05,.10,
15, .20,

i1) the values of the discrimination ratio 4 = 60/91 are the same as in

the BRDT, i.e., 3/2,2,5/2 except d=3 has been added. The value d=3
was not required in the BRDT because a "single asterisk” (special
test situation one) occurred so frequently at d=3.

1i1) the values of A\ provided remein the same as in the BRDT:
1/2,1, 3/2,2) 5/2,3)7/2,1")9/2, 5‘

iv) the case of the largest difference is in the values of the
prior mean tabulated. For the BRDT the graduation was
eo(.l)ZGo because special test situations occurred for

other values and thus tests were not required. However,
for the B/C tests additional (higher) values had to be
provided to have useful tests. Hence, the prior mean
1s tabulated: 8,(.5)k4e,.

5.3 USE OF THE B/C TEST TABLES (TABLE 2)

Again, we point out immediately that for prior mean < 8, these B/C test
tables cannot be used. Also, there is no special test situation one: one is
never too good for these tests. There 1s a special test situation two (de-
noted by a double asterisk as before) which still means: these (B/C) tables
cannot be used. Special test situation three (denoted by a triple asterisk )
is as before.

Example 1. Suppose eo=60, el=20(d=3.0), B=.20, \=2, and prior mean = §,.
Then a double asterlsk appears in both columns and no test is permitted.

Example 2. In the Exemple 1 above, suppose A=2.5. Then T/e = 8.625 and the
test time is 518 hrs. with 21 allowed failures for P(A) = .80. No test is
permitted for P(A) = .90.

Exemple 3. In Example 1, suppose prior mean = 38y and P(A) is desired to be
.90, Then T/8p = 1.839 so that test time is 1. 839(60) = 111 hrs. and the
number of failures allowed for a pass is 3.
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TABLE 2 BAYES/CIASSICAL FIXED TIME TESTS

** . SEE SECTION 4.3, SPECIAL TEST SITUATION TWO, FOR THIS AND ALL
PRECEDING VALUES OF PRIOR MEAN.

*%* _ SEE SECTION 4,3, SPECIAL TEST SITUATION THREE.
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=8.5
PRIOR MEAN P(A)=.8 T PlA)=.9
R T/T8 R T/78
BETA= .28 B ., - .
2.58THETA ZERO % ) * %
) . _3.88THETA_ZERO 16 13.583 £k
3.59THETA ZERO 6 64161 ah
4.98THETA ZERD 3 3,729 %
BETA=.15 o - -
_2.SBTHETA ZERD.__ = xx
T 3.a@THETA_ZERD 23 19,396 %
3.58THETA ZERO 8 8,094 %
4.8 THETA ZERO s 5.667  **
24P (A) =8 818
BETA=.18 o R
3 @BTHETA ZERD 2% -
3.50THETA ZERO 12 11.969  *x
4. BTHETA ZERD 6 TeB42 %=
- S A et S 2 S D G S S S0 S S S S 400 T NS, D e S S D Sl Sk e S el U0 S S A i S DA S et
BETA= 85 o | e
3.P8THETA ZERO P
3.50THETA 2ERO 19 18,756 &
4 @BTHETA ZERD 19 110469  *#
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

OISCRIMINATION RATIO=1.5 LAMBDA=1.0
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/7¢
BETA=,20 = - _ S IR0
1.56THETA ZERQO *% . .- . =
o 2.8@THETA ZFROQ = 13 - 11.375 *¥
2.56THETA ZERO 4 44563 ¥k
3.90THETA ZERO 2 2,928 12 16.729
. 3.5@THETA ZERO 2 2854 @ &6 = 64052
: **xP(A)=0.842 **%xP(A)=0.986
4 PPTHETA ZERO 1 2,000 4 4479
SRR **%xP(A)=0.824 *xxP(A)=0.910
BETA=.15
o le5@THETA ZERO * % ek
2.89THETA ZERO 18 15677 X%
2.50THETA ZERO 6 64469 %
S PE e *%%P(A)=(.810 s
3.00THETA ZERO 3 4.010 15 13.438
**x%P(A)=0.812
_ _B.5ATHETA 7ZFRO === 2 = 3.146 1 _1.2T71
***P(A)=0.820
4 .BOTHETA ZERD 2 3146 5 56667
SN o %x%%P(A)=@.B50 = ***¥P(A)=0.908
BETA=.,18
e 1.58THETA ZFRO kX * ¥k
2.90THETA ZERO 26 224563 _*%
. 2+50THETA ZERO _ 8 8.849 - 5.0
e 3.QAATHETA ZFROD =~~~ 4 5.474% 21 18.844
3.58THETA ZERO 3 4,458 10 10.417
**¥P(A)=0.824
— e L PABTHFTA ZFRO 002 = 3.542 6 — Tull5
**x%P(A)=0.823
BETA=.05 Sy
2.98THETA ZERO *% *%
2.58THETA ZERO 12 13.146 =%
o 3.0BTHETA ZEROD 6 = 8.842 *¥ 2 e e
3.58THETA ZERO 4 6385 14 144625
4.,BOTHETA ZERO 3 5.167 9 16.708

. *%%P(A)=0,821

T0
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

T1

DISCRIMINATION RATIO=1.5 LAMBDA=1.5
N PRIOR MEAN P(A)=.8 T P(A)=.9
R T/78 R T/IT8
BETA=.20 - o - o e
3 .58 THETA ZERO *% T
o _4.ABTHETA ZERD 14 12.161 %
BETA=.15
___ 3.SATHETA ZERO. % *%
4 BBTHETA ZERD 19 16,469 *x
BETA=.10 . -
3,56THETA ZERO % *x
4.B8THETA ZERO 26 22,498 *%
BETA=.85 o
4. B8THETA ZERD. ok %
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=2.9
PRIOR MEAN P(A)=,8 PlA)=.9
R T/78 R T/78
BETA=,.20 B P : ST
2.,00THETA ZERO *%x T X
2.58THETA ZERD 18 15.852 *x%k
3.88THETA ZERO 6 6.881 A
3.58THETA ZERO & 4,479 13 11.354
_____ . *%%kP(A)=@,.822 b
4 PBTHETA ZERO 2 2867 N 6.859
BETA=.15
2+P09THETA ZERO *%k *%x
2+58THETA ZERO 25 28.89) b d
. 3.80THETA ZERO 8 B.878 *¥
e 359THETA ZERO. . . 5 5667 37 = 14,948
S e %*%%P(A)=@.816
4 0BTHETA ZERD 3 4,010 9 000 8,896
*¥2P(A)=0,812
BETA=.18
l o 2458THETA ZERO _ *¥ %
L 3.,08THETA ZERO 12 12863  *%
| 3.58THETA ZERO 6 1.094 23 284333
E 4., 98THETA ZERO &4 56469 12 11,958
BETA= .85 .
. 2506THETA ZERO === **x *% =
_ 3.00THETA ZERO 17 = 17.863 bt R
| 3.50THETA ZERO 9 19,578 *¥
i - 4 BBTHETA ZERO 6 8.1689 17 17.883
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, TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=2,.5
PRIOR MEAN P{A)=.8 PlA)=.9
R T/78 R T/78
BETA=.20 R :
1.56THETA Z2ERO *%x *%
" 2.08THETA ZERO 21 17.254 £ ]
, 2+50THETA ZERO 6 6.852 28 22.313
*%xP(A)=0.809
e 3.M@THETA ZERO 3 3,677 18 9,164
\ : **x%P(A)=@.818 __ ***P(A)=0.906
3.56THETA ZEROD = 2 24854 6. 6.852
v k%P (A)=08,.818 *%¥P(A)=A,913
' 4. 986THETA ZERO 2 2.854 4 he49
' ***P(A)=0.855 **%kP(A)=$,913
BETA=,15 .. SR e e e o
e 1 &5ATHETA ZERQ = %X ¥ .
2. 08THETA ZERO 29 23,833 t 33
2.50THETA ZERO 8 8.042 35 28,008
. **%xP(A)=0.809
! 3.88THETA ZERO 4 4 o Bb4 12 11,248
v - . S *%%P (A)=#.811 e
3 .50THETA ZERO 3 4.81@ 7 1271 .
Xk¥P(A)=@,832  *k%XP(A)=0,988
4 ,PBTHETA ZEROD 2 3146 5 5667
**%P{A)=0.829 **¥P(A)=0.914
BETA=.18 : S S —
. 2.08THETA ZERO . L . . .
2. 58THETA ZERQ 11 11.297 2
3.08THETA ZERO 5 6,286 16 15.115
3.58THETA ZERO 4 56333 9 9.458
¥2%kP(A)=@3,831  *x%P{A)=0,908
. 4.08THETA ZERO 3 = 4,458 = &6 = 7.821
— - - _ *%%P(A)=0.840 *%%P (A) =909
BETA= .85
: 2.86THETA ZEROD *% e
1 2.58THETA ZERO 15 15,481 *x*
e B.PBTHETA ZERO 8 = 9.878 23 21,917
| o 3.58THETA ZERQ == 5 = T,248 12 13,115
] 4 BATHEIA ZEROD 4 6,883 8 9,833
*%¥kP(A)=0.,831
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=3,.0
PRIDR MEAN P(A)=,.8 P(A)=,9
R T/78 R T/78
BETA= .20 _ i , -
1.58THETA ZERO X . *¥k .
2.PPTHETA ZERO ==~~~ 9 == Be354  *%
2.58THETA ZERO 4 4,479 12 18.604
**%kP(A)=0.816 *%x%kP (A)=0.904
. 3B.P0PTHETA ZERO === 2 _ 2.910 6 60852
*¥k%kP(A)=0,908
3.58THETA ZERO 2 2854 4 _ 44479
I I _**%P(A)=0.858 **%P(A)=0.913
4, 9FTHETA ZERO 1 2.008 3 3,677
*%¥kP(A)=#.819 **¥¥P (A)=0.917
BETA=,15
1.58THETA ZERO xR _ * % _
2.08THETA ZERO_ = 13 12,073 **x =
2.58THETA ZERO 5 5.667 15 13.557
*%%P(A)=0F.811
. _3.88THETA ZERO = 3 4.010 7 Ta344
*%kP (A)=0.820 -
3.58THETA ZERD 2 3.146 il 56667
i R ey __%%k%P(A)=A.823 k%P (A)=@0.914
4.P9THETA ZEROD 2 3.146° 4 4 .844
*x%%P(A)=0.860 xkkP(A)=0.924
BETA= .10 ; -
1.56THETA ZERO L2 =1 oy
e 2.BATHETA 7ERQO 17 15.84d2  *x*%
2.58THETA ZEROD 7 T.854 19 17.382
*%%¥P(A)=@.814
3. AATHETA ZERO =~~~ & 5,333 9 9.563
x%%kP(A)=0,819
3.,58THETA ZERO 3 4,458 6 T.821
e kE%XP(A)=P,836 *%%P(A)=0,909
4.,P0THETA ZERO 2 3,542 & 5.417

*%¥P(A)=$.828
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=3.8:
PRIOR MEAN P(A)=,8 PtA)=.9
R T/78 R T/78
==co===T=s - T T N O A B B B S S T e e e S e e S S T T
BETA= .05 : .
1,56THETA ZERO *¥ _ B
- : 2.0ATHETA ZEROD 23 21.481 ** o
2.58THETA ZERO 19 11.684 26 23.854
3.06THETA ZERO 6 7917 13 14.831
b *ukP (A)=H,822 =
3.56THETA ZERO 4 6.083 8 _ 9.859
B **%¥P(A)=0.827
o 4.,0ATHETA ZERO 3 52167 [ 1.917

*%%P(A)=0.831 **2¥P(A)=0.913
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=1.5 LAMBDA=3,5
PRIOR MEAN P(A)=,.8 P(A)=,9
' R T/78 R T/7T8
BETA=.28
1.56THETA ZERO %% *x%
. 2.BBTHETA ZERO .7 . beB23 24 @ 19,406
*x%kP(A)=P.814
2.58THETA ZERD 3 3.677 8 T.583
o e %k ¥XP(A)=P.Bl4 Xk RP(A)=@0.986 .
3.086THETA ZERD 2 2854 5 5271
*¥x%P(A)=0,829 *%x%P (A)=0.916
... 2.50THETA ZERQ 1 = 2.825 3 3.677
**%P{A)=0,998
4.,98THETA ZERO 1 2.0080 3 3,677
e *k%kP(A)=P.B36 _ *x%kP{A)=0,933
BETA=.15
. 1.58THETA ZERD *% , *%
2.88THETA ZERO 8 8.857 32 2640842
2.58THETA ZERO & 44844 18 9,781
L R%%P(A)=@,8)T7 .
3.80THETA ZERO 3 4,010 6 6469
*%k%kP(A)=0.845 *%%P(A)=0.914
S 3. 54THETA _ZERD 2 3146 4 4L 844
*%%P{A)=0,845 *%%kP(A)=@,915
4 ,88THETA ZERO 1 26315 3 4.810
I _ *xXP{A)=@,917 .
BETA=.18
1.58THETA ZERO %k E &2
2.08THETA ZERD 11 11.894 i
2.58THETA ZERO T 6382 13 12.878
3. BBTHETA ZERO 3 4,589 T 8,857
3.58THETA ZERO 2 3.656 5 6.188
A . _ _ k% %P(A)=0.915
4 BATHETA _ZEROD 2 3,542 4 5.333
*%k%kP(A)=0 o849 *%EP(A)=f,923
BETA= B85
1.58THETA ZERQO *% R i
2.98THETA ZEROD 17 17.188 %%
o 2.56THETA ZERD 7 8.813 17 17.8080_
3MB8THETA ZERO 5 T.000 9 18,5065
*%xP(A)=8.831
A.58THETA ZFRO 3 5.354 b 7.979
4.00THETA ZERO 3 o De 6T L R—— Y 1

_ %%%P(A)=P.856  *x%P(A)=0.917

T6
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1.5 LAMBDA=4,0
PRIOR MEAN P(A)=.8 P{A)=,9
R T/78 R T/78
BETA=,20 s W e S S P S B R P
1.08THETA ZERO o T .. s
e 1 58THETA 7ERO 24 19.411 %%
2.88THETA ZERO 5 5339 15 12.833
2.56THETA ZERO 3 3,677 6 6.094
S — _*xxP(A)=0.833
3.08THETA ZERO 2 2854 = 4 4,479
_ **%P (A)=F,845 **%P(A)=0,913
. 3458THETA ZERO 1 2.000 3 3677
**%P(A)=0.817 **%P(A)=0.928
4.,B8THETA ZERO 1 2.0808 2 2.854

- %3P (A)=@.848  **xxP{A)=@,911

BETA=,.15

o 1 .96THETA ZERQO bk ¥
1.586THETA ZERO 32 25.927 *k
2.88THETA ZERO 7 T.271 28 17.362
e *%2P(A)=f.813
_ 2+58THETA ZERO _ 3 446839 8 = 8.042
. R . *%%kP(A)=0,909
3.88THETA ZERD 2 30146 5 52667
*%%kP(A)=@.816 **¥P(A)=8.915
3.58THETA ZERO 2 3.146 3 4,855
M = *x%P(A)=0.8608
4.FBTHETA ZERO = 1 2258 3 4,810
R O _*%%kP(A)=0,820  *%x%xP(A)=0,929
BETAzolﬂ
1.56THETA ZERD : *% *%
2OBTHETA ZERO =~~~ 9 === 9,628 26 22,667
__250THETA ZERO _ N 4 5349 16 @@ 18.496
__3ePBTHETA ZERO === 3 4458 6 Te82)
*%%kP(A)=f.838 *%x%kP (A)=0,911
B3.58THETA ZERO 2 3.542 & 5333
*%kxkP(A)=8,827 *%x%kP(A)=0,968
4 HBTHETA ZERO 2 3.542 3 4,458
- *%k%kP(A)=P.864  **%P(A)=0,909
BETA= .05 :
1.58THETA ZERO % *%x
2.88THETA ZEROD 13 -13.948 LR o
2.58THETA ZERD 6 8,985 13 . 13.813
_ 3.PBTHETA ZERO = 4 60419 8 9,938
3 .50THETA ZERO 3 56167 5 T.016
*%%P(A)=@,832

4. POTHETA ZERO o 2 4489 & 64313
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=1.5 LAMBDA=4,5
PRIOR MEAN Pf{A)=.8 P(A)=.9
R - T/T78 R T/78
BETA= .20 e
1.08THETA ZERO *% X s
e 1 45ATHETA 7ERO 17 14,375 X% 0000
2.88THETA ZERO 5 5271 12 18.734
%P (A)=0.824
o5 _2.58THETA ZERO 2 24867 S ~5.271 .
3.A8THETA ZERO 2 2854 &4 4,479
*%%P(A)=0.856 *%%P(A)=0.924
_ . 3.58THETA ZERO ol 2.004 0 3 0000 3.677
**%P{A)=0.826 **%P(A)=0.,929
4,9B8THETA ZERO 1 2.088 2 2.854
S X5RP(A)=@,857  x%xxP(A)=H,919
BETA=.15 PR
1.88THETA ZERO £33 E 3
1.58THETA ZERO 22 18,651 *%
2.98THETA ZERO ; 6 6469 15 13.563
e S e = _ kkkP(A)=F.816 oz
2.586THETA ZERO 3 4.010 A 1.271
**%P(A)=08.818 *%*¥P(A)=0.912
e 3LPBTHETA ZERO 2 3,146 4 4.969
*%%P(A)=0.829
3.586THETA ZERO 2 3.146 3 4.018
S S k%P (A)=@ 871  *%%P(A)=0,913
4+OBTHETA ZERO 1 2.258 2 3.156
*%%xP(A)=0.830
BETA=,.10
1.08THETA ZERO %% *x
e 1 oSBTHETA ZERO 34 25.508 ¥ %
2.08THETA ZERO 8 {1y AR, (8 SRS—— T (W 37
' - *%%xP(A)=0f.815 "
e 2.58THETA ZERDO 4 _. .5e.333 8 B8B.729
*%¥P(A)=0.819
3.08THETA ZEROD 3 4,458 5 6323
= *%%P(A)=@F.844
3.56THETA ZERO 2 3542 . 4 5333
*%*¥P(A)=0.839 %%%P (A)=0.920
SR 9N gl s = R SA—— T 5 3 4,458

%%%P(A)=B.875

**%P(A)=0.918
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=1,.5 LAMBDA=4,5
PRIOCR MEAN P(A)=.8 P(A)=.9
R T/78 R /78
—— T MM I IR NPT S - e = e - F J X o 3 T
BETA=.85%
1.58THETA ZERO % ST
2.08THETA ZEROD 11 12.344 26 24,000
2.5S4THETA ZERN & 1.917 11 12,248
**%P(A)=0.825
3.O8THETA ZERO 4 6.883 7 9.683
*%x%xP(A)=0.838
_.3.50THETA Z2ERO__ 3 5167 . 5 = = T.388
- R **%P (A)=P.846 =

. 4.@ATHETA ZERO 2 4,208 4 6883
| *%%P (A) =0 .828 *%%P (A) =6.926
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=1,5 LAMBDA=5.0
PRIOR MEAN P(A)=.8 P(A)=.9
R T/T9 R T/T8
BETA=,20
1.98THETA ZERO i *
o 1.56THFTA ZERO 13 11.375  *x% .
2.88THETA ZERO 4 4,479 10 9.184
*%%P(A)=F.813 *%%P (A) =0 ,905
. _2458THETA_ZERD .= 2  2.854 S5 54271
*%k%P (A)=0,812 #%%P (A)=0.911
3,88THETA ZERO 2 2.854 3 3,677
- *%x%P(A)=0 865 *%%P (A)=0,906
3.58THETA ZERO 1 2.008 2 2.859
*%x%¥P (A)=F.833
4 BPTHETA ZERO = 1 2,808 @ 2 @ 2.854
*%x%P(A)=9,863 *%%P (A) =0, 925
BETA=,15 S —
1.89THETA ZERO *% %%
‘ 1.56 THETA ZERO 17 14,927 %
 _2.8ATHETA ZERO_ 5 5,773 12 11.214
2.58THETA ZERO 3 4,010 6 6+ 469
_ *%%*P (A)=0,830 *%x%P (A) =0 909
| 3. 84THETA ZEROD 2 3,146 4 4,844
| #%%XP(A)=0,838 *%%P(A)=0,916
; 3.50THETA ZERO 1 2.276 3 4,010
. o o %x%%P(A)=0$.921
4 .88THETA ZERO 1 2.259 2 3.146
o *%x%P (A)=0.837 *%%P (A)=0,908
BETA=,.18
1.B8THETA ZERO ' % %
e 1.5ATHETA ZERO_ 24 21.156 s
_2.88THETA ZERO 7 7.854 16 15,177
R o *%%kP(A)=0.815 ) o
2.58THETA ZERO 4 5333 7 7.891
*%2P(A) =P 832
3.88THETA ZERO 2 3,551 5 6.188
*%%P(A)=0.916
3.56THETA Z2ERO 2 3.542 4 5+333
, o  %%x%P (A)=0.849 xx%P(A)=0.928
4 PATHETA ZERO 1 2602 3 44,458

*%x%P(A)=0.926
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=1,5 LAMBDA=5 .8
PRIOR. MEAN P(A)=,8 P(A)=.9
“ T/T8 R /T8
BETA=.85 .
1.56THETA ZEROD s , A
2.8BTHETA_ZEROD 18 11,625 22 214135
2.5@THETA ZERD 5 7.216 18 11,552
3.88THETA ZERD 3 5.221 6 8.816
3.586THETA ZERO 3 5.167 5 7.068

4.B0THETA ZERO

2 4,208
*%%P(A)=0.837

%P (A)=0.857  **¥P(A)=0,923

4 = 6.083
*%%P(A)=0.928
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=8.5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/78
BETA=,.28
2.88THETA ZERO %3 3k
__2+50THETA ZERO . . 8 TR e 2 1 N+ (e
3.08THETA ZERO 3 2797 %%
3.580THETA ZERO 2 20141 *%
i : . *%%xP(A)=@8.814 . 4 .
4.A8THETA ZERO 1 1.549 11 T461
BETAE Y8 - o v o o ._ = L
2.88THETA ZERO %% %
2.50THETA ZERO 11 T7.859 %%
e _BLPAATHETA ZEROD 8 . 4,254 @ ¥x
¥%%P(A)=0.810
3.56THETA ZERO 3 3.008 *%k
S e T o y L %%%¥P(A)=08,816 - e
4 BBTHETA ZERO 2 2359 15 18,148
*%%kP (A)=0.821
BETA=,10
2.08THETA ZEROC ¥k *%
e 2.5@8THETA ZEROD . 16 11,328 %% N S
3.88THETA ZERO 6 5.281 %3
3.50THETA ZERO 4 4,000 * %
= NN - e _k%¥¥Pp(A)=06.,811
4 PABTHETA ZERO 3 3.344 21 14.188
¥%%P(A)=@.822
BETA= .05
2.50THETA ZERO % *%
e 3JPBTHETA ZERO . 18 = 8.6@82 k%
3.58THETA ZERO 6 6.164 %%k
4 PFOTHETA ZERO 4 4,832 %%k
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=1.0
PRIOR MEAN P(A)=,8 P{A)=.9
R T/78 R T/78
BETA=,.29 ) : A PIPR
1.88THETA ZERO *¥ k%
. 1«58THETA ZERO 13 ___ Be531 *% S
2.08THETA ZERO 3 2.799 27 16.172,
2.58THETA ZERO 2 2141 7 50195
B ) **%P(A)=0#,.831 R
3.98THETA ZERO 1 1.508 4 3,359
*%%P (A)=0.824  **¥%¥P(A)=0,918
. 3a5ATHETA ZERO 1 1500 3 221758
*¥%%¥P (A)=8.854% *%#P(A)=0.,920
4 . 9BTHETA ZERO 1 1.509 2 2.141
o : *x%xP{A)=@,.877 *k%P(A)=0.917
BETA=,15 _ B
1 .A0THETA ZERO.__ . L2 I S *%
1.5THETA ZERO 18 11.758 %
2.880THETA ZEROD 4 3,650 *%
... 2.5@THETA ZERQ 2 2.439 9 6.691
3.88THETA ZERO 2 24359 5 4,259
*%%XP(A)=@.850  ***P(A)=0.,908
o 3.5ATHETA ZERO 1 1.688 3 3.008
**%¥P(A)=0.832 ¥%XP(A)=08,906
4 9GTHETA ZERO 1 1.688 2 2.402
o *k%xP(A)=@.857 =
BETA=,.19 : . : .
e 1.8THETA ZERO * % * %
1.58THETA ZERO 26 16.922 L
2.88THETA ZERD 6 5363 &%
. 2 .S@THETA ZERQ =003  3.344 12 = 8.938
*%%P{A)=0,.812
3.06THETA ZERO 2 2.656 6 5.336
e e T P s *%%P(A)=@.823 S
3.58THETA ZERO 1 1.963 4 4.008
*%%XP(A)=0.907
. 4.AATHETA 7ERO =~ 1 1.945 203 20000 3.344

*%x%P(A)=0.830 *%%P (A)=0.911

— - - - - o ams
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=1.0
PRIGR MEAN P(A)=.8 P(A)=.9
R T/79 R T/78
BETA= .85 : "
1.58THETA ZERO %k %%
2.88THETA ZERO 9 7.938 *%k
. 2.5@THETA ZERO === 5 _5.256¢ 18 2 13,453
*%%P (A)=8,819 .
3.00THETA ZERO 3 3.875 3 _8.031
S . **%P(A)=0,.821 —
3.56THETA ZERO 2 3.156 6 6.227
: **%¥P(A)=0.819
_ 4.PPTHETA ZERO == 2 = 3,156 4 40738

*%%P (A)=0.849

[
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.8 LAMBDA=1.5
PRIOR MEAN P(A)=.8 P(A)=,9
R T/19 R T/T8
BETA=.2860 -
2.56THETA ZERO. 2k Rk
IAAGTHETA ZERD 14 9.121 % ¥
3.56THETA ZERO 6 4,539 ok
: *¥%P (A)=0.806
. &L ,9FTHETA ZERMN & 3.35%9 18 11.344
| *%%P (A) =@ . 820
|
BETA=.15
2.58THETA ZERO - X
3.@8THETA ZERD 19 124352 *k
et 3.08THETA ZERD 8 65,129 k%
4. 88THETA ZERO 5. 4,258 24 15.172
R _ x*%P(A)=@.814 o
BETA=.18
2.58THETA ZERO ok x%
L 3.@BTHETA ZERO 26 16.867 oy
3,.58THETA ZERO _ 11 84383 k%
4.88THETA ZERO _ 6 54289 31 19.648
= -
'BETA=.85 |
3.88THETA ZERO 2 *%
iR BH08THETA ZERD 17 12.898 ¥k B
4.8BTHETA ZERD 9 7.863 %%

85
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=2.0
PRIOR MEAN P{A)=.8 P(A)=.9
R T/78 R T/70
BETA=,20 = —
1.56THETA ZERO *% *%x
. 2e@OTHETA ZERO = 12 =~ B.043 ** . |
2.50THETA ZERO 4 3.418 18 11.313
3.08THETA ZERO 2 2.158 7 5145
. 2.50THETA ZERD = 2 2al&] 5 3.953
*¥%kP(A)=0 844 *%%P (A)=0.915
4.08THETA ZERO 1 1lo588 3 -2.758
S i EX%P(A)=0,817 *%%P(A)=P,907
- ——=
BETA=,15
o 1.5@THETA ZERQ == ** ' i -
2.00THETA ZERO 16  F PR . —
2.58THETA ZERO 6 4,852 24 15,164
e e ‘ i _***xP(A)=P.816 cLL
3.08THETA ZERO 3 " 3.008 9 6.672
*%x%¥P(A)=0.812
.. 3.50THETA 7FRO0 == 2 2.359 6 4.852
' *%%P (A)=0.818 *%¥xP(A)=@,912
4 ,0BTHETA ZERO 2 2359 .4 3.633
R . o *xx%P(A)=F.853  **%P(A)=0.912
BETA=.18
_ _1.54THETA Z2FERO %% *% —
2.98THETA ZERO 22 14.711 R .
2.50THETA ZERO 7 5.895 31 . 19.656
e DSBPTHET A ZERD . 4. 4.187 12 = 8,969 |
3.58THETA ZERO 3 3+344 7 6.008
*%%P(A)=8.826
e 4.OAPTHETA ZERO = 2 24656 5 === 4.641
*%%XP(A)=0,822 **%P(A)=8.909
BETA=.065 . _ S
2.00THETA ZERO *% *%
. 2.50THETA ZERO 11 9.219 *%
. 3.@@THETA ZERQ === 6 = 6.882 17 = 12.813
3.50THETA ZERO 4 4,785 19 8.672
4.,98THETA ZERO 3 3.875 7 6.859
. . o xE¥P(A)=@.822 —
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.8 LAMBDA=2.5
PRIOR MEAN P{A)=.8 P{A)=.9
R T/TS R T/78
BETA=,.28 S —— _ o i, -
1.08THETA ZERO %*% L ek
1 .5ATHETA ZERO 21 12.938 %%k
2.838THETA ZERO 5 3,953 17 10.727
‘ *¥xP (A)=0.817
. 2.54THETA ZERD 2 2.1468 IS 4,58]
3.886THETA ZERO 2 . 2al4l 4 3.359
*x%kP (A)=8.855 . *%kXP(A)=6,913
o 3.5ATHETA ZERO 1 1.500 3 2.758
*%kP(A)=0.830 *%%kP(A)=0.922
4 PBTHETA ZERO 1 1.508 2 2014)
S e ¥xxkP(A)=f,859 ¥%kP(A)=@,914
BETA=,.15 ST i N O e
1.A8THETA ZERD *k ¥
1.58THETA ZERO 29 17.875 %%
2.88THETA ZERO 6 4,949 23 14,689
e 2.50THETA ZER0O -3 3.888 8 6,148
O . *%%P(A)=@.816
3.08THETA ZERQD 2 2359 ) 4,258
R X%%P (A)=@,.829 x%x%P(A)=@.914&
3.58THETA ZERO 1 1.695 3 3.882
4 BBTHETA ZERO 1 1.688 3 3.0068
_ k%P (A)=@,833  %xkxP{A)=f,929
BETA=.18 S S L.

1 S5BTHETA ZERO %%

2.¥8THETA ZERO
2.58THETA ZERO

3+B8THETA ZERO.

e
8 6.582 31 19.797
4 4,800 10 T«754

axkP(A)=0.814 ¢
3 —— 36344 6 . 56266

#%%P (A) =@, 848 _ *%%P(A)=0.909

3. S@THETA ZERD 2 2.656 & 4,000
**%XP{A)=0,839 *%kXP(A)=0,9089
4 BBTHETA 2ERO 2 2.656 3 3344
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=2.5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/70 R T/78
BETA=.85
....... —1.58THETA ZERD ___ %% TR . < SR
2.08THETA ZERD 12 9.859 *%
2.58THETA ZERO 6 6.188 14 10.977
__3L.8ATHETA ZERD -4 — 4.563 ___ _ 8_ . 1«375
*¥%P(A)=0.831
3-50THETA ZERO 3 3.875 5 5.262
S —_ X%x%P(A)=P.842 ==
4o@BTHETA ZERO 2 3.156 4 4.758 ‘

**¥%¥P(A)=0.828

1



Downloaded from http://www.everyspec.com

TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2.0 LAMBDA=3,.0
PRIOR MEAN P{A)=.8 P(A)=.9
R T/TO R T/70
BETA=,20
1.08THETA ZERO %% %%
1.56THETA ZERO. 9 6.266 *¥x%
2.98THETA ZERO 3 2758 9 6,266
*%¥%¥P(A)=0.809 *%%P (A)=0.,905
2.50THETA ZERO_ 2 2141 & 3.387
*k%kP(A)=0.837
3.86THETA ZERO 1 1.500 3 2758
S *¥%%kP(A)=0,819 = **%xP(A)=0.917
3.50THETA ZERO 1 1.500 2 2.141
*k%P(A)=0.854 k%P (A)=0,912
4 ,FBTHETA ZERDO 1 1.500. 2 2.141
*%%P(A)=0,880 *%%¥P(A)=0.933
BETA= .15 _ . ) = S
1.08THETA ZERO *¥k *%
1.50THETA ZERO 13 9,855 %%k
2.98THETA ZERO 4 3,633 11 7.859
*%%kP(A)=0,.811
2.580THETA ZERO 2 24425 5 4,289
3. BFTHETA ZERO . 2 2359 4 3.633
*%%kP (A)=0.860 %P (A)=0.924
3.56THETA ZERO 1 1.688 3 3.008
) kP (A)=0,828 *%x%kP (A)=@,929
4 PBTHETA ZERO 1 1.688 2 2359
*%x%xP(A)=0,857 *%%¥P(A)=0.919
BETA=.18
1.08THETA ZERO x% *%
1.56THETA ZERO § 17 11.852 %%
2.98THETA ZERO 5 4,656 14 160,162
2.50THETA ZERO 3 3.344 7 5.891
i %% %P (A)=P,820 2 *%%xP (A)=6,910
3.086THETA ZERO 2 2656 4 4.963
*%%P(A)=0,.828
3.50THETA_ZERO e . 2656 3 3.344
*k%P(A)=0F.868 *¥%%P(A)=0,910
4 ., 86THETA ZEROD 1 1.945 3 3.344

_*X%kP(A)=0.826  *¥¥%P(A)=0,934
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=3.0
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/70
BETA=,05

1.00THETA ZERO *% A%

1.50THETA ZERO 23 16,851 *%

2.88THETA ZERO 8 Te426 28 14.586

2.58THETA ZERO i 4 40676 9  Te969

3.80THETA ZEROD 3 3.875 6 5.938
*%x%P(A)=8.831 *%%P (A)=0.,913

3.56THETA ZERO 2 3,156 4 4,742
#*¥%xP(A)=0.822

4.88THETA ZEROD 2 3.156 3 36996

x%x%kP(A)=0,859
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.8 LAMBDA=3,5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/7T8 R T/78
BETA= .20
1.808THETA ZERO %% %*%
1.56THETA ZERO 7 56117 24 14.555
: *%%P(A)=0,814
2.90THETA ZEROD 3 2.758 6 4,559
*¥%P(A)=@.836
2.58THETA ZERO 2 24141 4 3.359
*%%P(A)=0.,858 x%k%P(A)=0,922
3.88THETA ZERO 1 1.500 3 2758
) *%%P (A)=@.836 *%%P(A)=0,933
3.58THETA ZERO 1 1.500 2 2141
¥%%kP(A)=@,869 *%%kP(A) =@ 926
4.8BTHETA ZEROD 1 1. 500
BETA=,.15
1.06THETA ZERO %% ¥k
1.58THETA ZERO 8 6.043 32 19.531
2.88THETA ZERO 3 36859 8 6,031
*%%P (A)=0.907
2.58THETA ZERO 2 24359 __ & . 3.699
*¥%P(A)=0.831
3.08THETA ZERO 1 1.736 3 3.008
*¥%¥P(A)=0.917
3.58THETA ZERO 1 1.688 2 2.359
*%%P(A)=@.845 *%x%kP(A)=0.910
4. BBTHETA ZERO 1 1.688 2 _ _2.359
*%¥%P(A)=0.872 xx%kP(A)=@.932 -
BETA=,.14

1.88THETA ZERO
1.586THETA ZERD

2.88THETA ZERO

2.58THETA ZEROD
3.88THETA ZERO
3.58THETA ZERO

4. PBTHETA ZERO

Xk

11 8.328
4 4.0845
3 34344

*%%P (A) =0 o845
2 2.656

#%%P (A)=0 849
1 2.825
1 1.945

**%P(A)=@.843

-——— - — e G — G —— - —

91

.18

*x¥k

¥k
1.824
5 4.695
4 4,009
*%%P (A)=0.923
3 3.344
*%%P (A)=0.926
2 2.656

*%%P(A)=0.913

o -
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.9 LAMBDA=3,5
PRIDR MEAN P(A)=,8 P(A)=,9
R T/78 R T/78
———es e o el e T S i A . SR ST A FALBSSNAR  SR IR AR SR  —
BETA=.85 -
1.88THETA ZERO *% ] .
_ 1.58THETA ZERO 17 12.891 Aok
2.89THETA ZERO 6 64843 14 11.117
2.58THETA ZERO 4 4,563 7 6.711
I **%P (A)=0,838 o
3.080THETA ZERO 3 3,875 5 5¢250
. S B **xxP(A)=0.856 *x%P(A)=0.917
o 3a5@6THETA ZERO 2 30156 4 46563
, - *%%xP (A) =@ .844 *%%xP(A)=0,928
4 BBTHETA ZERD 2 3,156 3 3.875 J
B I *%%P (A)=0.878  ***P(A)=@,924
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2.0 LAMBDA=4.0
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/79
BETA=.20 _ e S
1.686THETA ZERO %k : *x% e :
N . 1.58THETA_ZERO 5 4,004 15 9,625
2BPTHETA ZERO 2 2141 5 4,019
*%%kP(A)=0.810
__ 2+58THETA ZERO_ | O _le521 3 20758
. , . **%P(A)=@.911
3.00THETA ZERO . o 1588 2  2.141
e **%xP (A)=0,848 *¥%k%P (A)=F.911
3.58THETA ZERO 1 1.588 2 2141
*%x%kP(A)=B,879 *%%P(A) =0 ,935
S 4.PATHETA ZERD 1 1.500
C *%%P (A)=0,9082
BETA=,.15
1.88THETA ZERO *xk L 2
1.58THETA ZERO 7 Se453 20 12.977
I *%kP(A)=8,813
2.98THETA ZERO 3 3.908 6 _ 4,875
xkkP(A)=B.826
o 2.5ATHETA ZERO _ 2 2.359 &4 3,633
*%%P (A)=0,.847 *x%kP (A)=0,919
3.08THETA ZEROD 1 1.688 3 3.0088
B ExkP(A)=B,828 X¥¥P(A)=0,929
3.58THETA ZERO R T 1.688 = 2 .. .2359
i : e *¥%%kP(A)=Pa.856 = *%x%P(A)=@.920
4 AAETHETA ZERO 1 1.688 2 2.359
, *%x%kP(A)=8,882 X%k%kP (A) =B, 940
BETA=,.16
1.88THETA ZERO ** **
1.58THETA ZERO 9 Te22) 26  17.008
e 2.80THETA ZEROD & 4.0080 8 62625
*x%P{A)=0.826
2.58THETA ZERD 2 2.755 5 4,641
T : *5xxkP{A)=8,919 |
3.98THETA ZERO 2 2656 3 @ 3,344
S _*%k%P (A)=0.864 *%x%xP(A)=0.909
3.56THETA_ ZERO 1 10945 3 3e344
*%xP(A)=8,823 P {A)=0.,937
4., BBTHETA ZERO 1 - 14945 2 2.656
*¥kPp{A)=@ B854

*2%P (A)=@,923

93
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=4 .9
PRIOR MEAN P(A)=.8 PlA)=,.9
R T/78 R T/7T9
e e e oo = i et e mmmmmmmee
BETA= .85 ,
1 AATHETA 7FRO %% L3
1.56THETA ZERO 13 18.461 *%
2.88THETA ZERO 5 5.348 11 9.273
e 2 50THETA 7EROD 000002000 3 = 4£.839 6 6894 _
3.86THETA ZERO 2 3.387 4 4,734
3.56THETA ZERO 2 3.156 3 4.855
e HXP(A)wP 859 _
4 BPTHETA ZERO 1 2434 3 3.875
*x*%P(A)=0.935
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=4,.5
PRIODR MEAN P(A)=.8 PlA)=.9
R T/78 R T/T9
BETA=.ZG 3
1.80THETA ZERO %% %%
e 1oSBTHEYA ZERO. 5 . .3e953. 12 . 8.851
*%%kP(A)=0,824
2.886THETA ZERO 2 2e14] 5 3.953
e T _ ¥%kkP (A)=B,822  %¥%x%XP(A)=0,917
2.50THETA ZERO 1 1.568 3 2.758
*%%P(A)=@o814 *%%P(A)=0.,920
3.08THETA ZERO 1l 1508 2 .. . 2141
*2%kP(A)=8,857 *%kP(A)=F,919
3.586THETA ZERO 1 1.568 2 2.141
_ = o ¥%%kP(A)=@.887 _  *%x%P(A)=@,94])
4 ABTHETA ZERO 1 1.5080
*%%P (A)=0.908
BETA=,.15
1.08THETA ZERO *x%k e
o 1.56THETA ZERD = 6. _ 4,852 18 _  10.172
*%%P(A)=0.816
2.90THETA ZERO 3 3.608 6 4,852
B ¥%¥P(A)=@,8408 ¥¥%¥P(A)=@,915.
2+58THETA ZERD 2 24359 3 3.0837
*%%P(A)=0.859
3 .O8THETA ZERQ 1 1.688 2 _  2.361
*%%P(A)=0.830
3.50THETA ZERO 1 1.688 2 2359
- R *kxP(A)=@ 864  ¥%k*XP(A)=0,928
4 ., 80THETA ZERO 2 2359
*%%P{A)=0,946
BETA=,.18
1.086THETA ZEROD srale %3
e 1LSATHETA Z2ERO 8 @ 6.504 19 13.4816
*%&P(A)=F 815
2.08THETA ZERO 3 3.369 7 5891
- S S . S *%x%¥xP (A)=0,988
2.586THETA ZERO 2 2656 4 4,000
' *%%kP(A)=0.825. ¥%%P (A)=0.909
e B .AATHETA ZERD 2 __2.6586 3 3.344
*x%P(A)=0.875 *%%P(A)=06,918
3.58THETA ZERO 1 16945 2 2762
e e . _*%%xP(A)=@#,833
4 . B6THETA ZERO 1 1.945 2 2.656

**x*P(A)=f.863 *%%P (A)=0.930

95
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.0 LAMBDA=4,5
PRIOR MEAN P(A)=,8 P{A)=,.9
R T/76 R T/70
o= SRR RSASBSRALIRIR T2 e 4 4 e e W R R AR IR - P o
BETA= .85
: 1.88THETA ZERO X% %%
1 JS5ATHETA Z7ERO 11 9,258 26 18,008
2.89THETA ZERO ... 5 5250 9 7.918
I _ , *%%xP(A)=0.826 Sy -
2.S8THETA ZERO 3 3,875 5 5.270_
- -%k%k%P(A)=0.838
3.080THETA ZERO 2 3.156 4 4,563
xxkP(A)=@B,828  k%k%P(A)=0,920
3.56THETA ZERO 2 3.156 3 3.875
*¥%¥P(A)=0,870 *¥%¥P (A)=0,920
. . G.ABTHFTA 7FRN 1 2.527 2 . 3.1564



Downloaded from http://www.everyspec.com

TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2.9 LAMBDA=5.0
PRIOR MEAN P(A)=,.8 P(A})=.9
R T/78 R T/78
= b~ SO AL W R o D et ] P et . > B E——— 2t ® e —_,q
BETA=.28 -
1.886THETA ZERO 32 18,859 k%
. 1.56THETA ZERO__ &4 3,359 10 6.828
*%%P(A)=0,813 **%P(A)=0,905
2.88THETA ZERO 2 20,141 4 3.359
e e ¥FAP(A)mB o832 *%x%P (A)=0,906
2+586THETA ZERO 1 1.588 3 2.758
. *%%P(A)=0,821 *%%P(A)=0.928
. 3.PPTHETA ZERO == 1 = 1.588 2 2141
: *x%¥P(A)=P.863 *x%xP(A)=8.925
3.50THETA ZERO 1 1.500
S » = *%%P (A)=0.,900
4 .88THETA ZERO 1 1500
**%P(A)=0,913
BETA=,.,15
1.88THETA ZERO *% *%
1.50THETA ZERO___ 5 4,338 @ 12 22 B.418
2.80THETA ZERO 2 24367 5 4,250
*%*P(A)=0,909
. 2.50THETA ZFRO =~~~ 2 === 2,359 3 3.6088
*%x%P(A)=8,867 *%x%¥P(A)=8.911
3.086THETA ZERO 1 1.688 2 2359
I *XxkP(A)=P o837  *%%xP(A)=§.968
3.58THETA ZERO SR, | 1.688 2 2359
*%x%P(A)=0.871 *%%P(A)=0.,933
o 4 .AATHFETA ZFROD 1 1.688
BETA=.102 £y -
1.88THETA ZERO *¥k . . *x%
1.56THETA ZERO 7 5.891 16 ~11.383
- . *%x%kP (A)=@0,.815 .
2.88THETA ZERO 3 3.344 6 5.344
*%%P(A)=0.815
. 2.58THETA ZERO 2 2.656 4 4. 000
. ) *%x%P(A)=0,835 _ ***P(A)=0,.918
3.08THETA ZERO 1 1951 3 3.344
*%%P (A)=0.926
3.56THETA ZERO 1 1.945 2 2656
*%x%P (A)=8,840 *%%kP(A)=f.914
4 AATHETA ZERO 1 14945 2 22656
*%%P (A)=0,869

**%P(A)=ﬂx935;
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.9 LAMBDA=5,.0
PRIOR MEAN P(A)=,8 P(A)=.9
R T/T8 R, T/78
——— S e o e o i P e = i [y g et St g
BETA=.85 N e . S
1.68THETA ZERO * % * %
1.56THETA ZERO 19 8.719 22 15.852
. 2.8BTHETA ZERO == 4 = 4,621 = 8 = T,285
2.50THETA ZERO 3 3,875 5 5.484
*%%xP(A)=F,842
_ 3.PPTHETA ZERO = 2 = 3,156 = &4 = 4.563
*%%P(A)=0.837 *%¥P(A)=0,928
3.58THETA ZERO 2 3,156 3 3.875
T e e _ *%%P(A)=0,878 *%x%kP (A)=0,927

4 BBTHETA ZERO 1 2.375 2 3.278
*%%P(A)=0.824 :
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2.5 LAMBDA=6.5
PRIOR MEAN PlA)=,.8 PlA)=.9 3
R T/78 R T/78
BETA=,28
1.58THETA ZERO %% 3
2.ABTHETA ZERO 8 4,625 L 2 S
2.58THETA ZERO 3 2.286 &%
*x%xP(A)=0.811
3.A80THETA ZERO .. 2 1a712_ . 17 . B8.619
*xx%xP{(A)=@.827
3.56THETA ZERO 1 1.200 7 4.894
. SR ¥REP(A)=Fo821 _ *%x%P(A)=0.983
4., 88THETA ZERD 1 1.200 & 2.688
*%x%kP(A)=@.843 *%%P(A)=0,994
BETA=,.15
1.50THETA ZEROD %% 33
L 24BBTHETA ZERO . 1) . 6,287 k%
2.56THETA ZERO 4 24986 *%
*xxP{(A)=0,.808
3. 88THETA ZEROD - 2 —— le887 23 11.658
_ %x%xP(A)=0.,809
3.50THETA ZERO 1 1.355 9 5.350
4 BBTHETA ZERO . 1 = 1.358 5 _ 3.438
*%5%P (A)=B,824
BETA=,.18 g e R o e
1.56THETA ZERDO % %%
2.98THETA ZERO 16 9,856 %%
_2.50THETA ZERO 6 . 44212 23
*%%P(A)=@0.809
3.88THETA ZERO 3 2.675 &%
SRS *%xxP{A)=@.849
3.56THETA ZERO 2 2.125 13 T.7880
*%%xP(A)=0.816
4 AATHETA ZERO B 2 _ 22125 1 4,775
*5%kP(A)=08,840
BETA= .05 T S S S R N N S
2.98THETA ZERO * ¥ %%k
2.50THETA ZEROD 8 5.781 %
A.AATHETA ZFRO 5 4,280 L2 S -
*x%P(A)=0,812
3.56THETA ZERO 3 3,266 19 11.237
4 BBTHETA ZERO 2 2.634 14 A 187
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TABLE 2 BAYES/CLASSICAL FIXED TIME TES1>

DISCRIMINATION RATIO=2,5 LAMBDA=1.0
PRIOR MEAN Pl{A)=.8 P(A)=,9
R T/78 R T/7T8
BETA=.2“
1.88THETA ZERD ¥k * ¥
1.586THETA ZERO. 4 2737 %% ,
2.88THETA ZERO 2 1.712 7 44156
*%x%¥P(A)=0,831
2.56THETA ZERO Al 1.2088 0 3 2225
*%%P(A)=0,833
3.88THETA ZERO 1 1.200 2 le712
, kY . _x%¥P(A)=0,866 _ **%xP(A)=0,908
3.58THETA ZERO 1 1.20808
*%%P(A)=0.,9060
_4,PPTHETA ZERO _ B Ba644 1  1.209
*¥%P(A)=@.812 *%%P (A) =0 ,9069
BETA=,15 i - o e
1.86THETA ZERO %% %%
1.586THETA ZERO 6 3.881 *%
R *%kP(A)=4,818 .
2.88THETA ZERO 2 1,952 9 5.353
2.58THETA ZERO 1 le482 4 2.962
3.ABTHETA ZERO . 1 14358 3 2.406
*¥k%kP(A)=0,845 *%*¥P(A)=0.917
3.50THETA ZEROD 1 1.350 2 1.887
e kX %P(A)=A,8T72  *¥¥P(A)=0.916
4 ,BBTHETA ZERO 1 1.350
BETA=.10
1.68THETA ZERO %% %%k
_ 1.58THETA ZERO _ 8 . 5.3689 @ k% ;
2.88THETA ZERO 3 2.675 12 T7.150
*%%P(A)=0,812
2.58THETA ZERQ 2 24125 6 4.212
*%%P(A)=0.833 *¥¥%P (A)=0.910
3.BATHETA ZERO 1 1.556 4 3.280
o x%x%kP(A)=0,817 @ *%%P(A)=@,918
3.58THETA ZERD 1 1.556 3 2.675
*%%P(A)=0,847 *%%kP (A)=0.924
__ 4.PPTHETA ZERO 1 l.556 2 2125

*x%P(A)=0.871 *%x%P (A)=0.918

e e e e e —— s ——— —— —— s — A DA S - . T - S — - S — — Y —
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2.5 LAMBDA=1,.0
PRIOR MEAN P(A)=,8 P(A)=,9
R T/78 R T/70
BETA=.05 T . T
1.,808THETA ZERO %k b
1.50THETA ZERO 12 7.887 %k
L 2.AATHETA ZERO 5 4,200 18 186.762
*%%kP{A)=P.819
2.50THETA ZERO 3 3.100 8 5.944
PR D x%%P(A)=B.831 :
3.886THETA ZERO 2 20525 5 4ob444
*%k%P(A)=0,835 N
3.50THETA ZEROD 1 1,962 3 3,116
4 PBTHETA ZERO 1 1.990 3 3.100
xx%P(A)=8,835 *%x¥P(A)=0,922
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.5 LAMBDA=1.5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/T8 R T/TH
BETA=,.20
2.88THETA ZEROD %% I3
2.58THETA ZERO 11 5.987 _ . *% . _
3.08THETA ZERO 5 36162 38 14,256
*¥k¥kP(A)=0.816
3.5THETA ZERO 3 2.286 11 5.912
*k%P(A)=0.823 *%%xP(A)=0.904
4 .,88THETA ZERO 2 1.712 6 3.631
? o bie : *%%kP(A)=@.827 **¥%P(A)=0.904%
BETA=.15
2.8ATHETA ZERQ. = %% k% -
2+58THETA ZERO 14 Te6080 %%
3.08THETA ZERO 6 3.967 %
3.54THETA ZERD . e e 24986 14 T .688
*%kP(A)=B,823
4. BBTHETA ZERD 2 1894 8 4,825
e e o L N BN _E%%P(A)=0.987
BETA=.10
] . 2.88THETA ZERQ . ¥ ik
2.58THETA ZEROD 20 19.831 %k
3.88THETA ZERO . - 54253 %%
3,58THETA ZERD 5 - R -18 94925
*¥%kP (A)=0B.814
4 BBTHETA ZERO 3 2733 19 64237
BETA= .85
2.58THETA ZEROD *xk de3k
. 3.BBTHETA ZERO 2. 7831 ik .
3.58THETA ZERO 7 5.378 £ 3
5 4,434 14 8.787

4.88THETA ZERO

X
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.5 LAMBDA=2.0
PRIOCR MEAN P(A)=.8 P(A)=,9
R T/ITS R T/79
BETA= (20 L o I
1.38THETA ZEROD & . &
1.50THETA ZERO .18 9.831 % S
298THETA ZERO & 24734 18 9.8508
2.50THETA ZERO 2 1712 6 3,653
' , e %%%P(A)=f,813 e e
3.O8THETA Z2ERO 1 1209 = 4 20688
. - *%%P(A)=0.,914
3.50THETA ZERO 1. 1,288 3 .. 222086
2P (A)=S,838 *x%P(A)=0,923
4. BO9THETA ZERO 1 le208 2 le712
S SReP{A)=nB BES  *xXP(A)=f,.916
BETAzol 5 : 5 ~ e .
. 1.99THETA ZERO . 3 ] I . S
1.580THETA ZERO 25 12,534 * %
2.88THETA ZERO 6 3.881 26 12.131
e e % xP(AY=fI,816 .
2.58THETA ZERO 3 4 2.486 8 4,922
*%xP(A)=@ o824
. D.OPTHETA ZERO = 2 1.887 S 3.480
**%P{(A)=B,836 **%P(A)=0,914
358THETA ZERD 1 1.358 3 2406 |
o *xRP(A)=F.81]1  *%x*P{A)=@.907
4 ABTHETA ZEROD - 1 1.35¢ = 3 2486
*%%P(A)=0.841 _*%k%xP(A)=0.930
BETA=.10
1.56THETA ZERO *% x*
. 2.00THETA ZEROQ 1 4,716 31 @ 15.725
2.58THETA ZEROD 4 3208 19 6e 194
*%%P(A)=0,822
D2 .98THETA ZERO 2 22150 6 44212
. . R 2% 8P (AY=0,909
3.58THETA ZE&Q i 2 2.125 & 3.288
A S *%%P{A)=F.845  *%%P(A)=0,910
4 PFTHETA ZERO 1 10611 3 2.675
**%P (A)=0,912

—— i —————— —— ——— - —_ ——— s | =]

103



Downloaded from http://www.everyspec.com

TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2.5 LAMBDA=2,0
PRIOR MEAN P(A)=.8 P(A)=,9
R T/78 R T/78
ESES oo oo oS SSES S S S s SES SR E S E S S S S S8 S SRS S =SS =SS -===-==S========o==
BETA=,05
1.50THETA ZERO * ¥k *¥
. _2.98THETA ZERO I s RIS - ) S .
2.50THETA ZERD 5 44241 15 9,394
3.808THETA ZERD 3 3.128 8 5.906
- 3.50THETA ZERO 3 3.100 5 4e234
**%P (A)=8,848
4. 98THETA ZERO 2 2525 4 3.837
e e o *%2P(A)=B,835



Downloaded from http://www.everyspec.com

TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2,5 LAMBDA=2,.5
PRIOCR MEAN P(A)=,8 P(A)=.9
R T/T@ R T/78
BETA=.28
1.98THETA ZERO *% %%
. 1458THETA Z2ERO . 6 3631 28 13,387
*%x%P(A)=0,809
2.98THETA ZERD 2 1,734 6 3.641
_ 259THETA ZERO 5 e 1,211 R T 2688
*%%P(A)=@.921
3.88THETA ZERO 1 1,288 2 1.737
A . ; . *%%P(A)=08.845 SR
3.58THETA ZERO 1 1,268 2 1.712
*k%kP(A)=P.876 *%k%P(A)=0,928
. G.PPTHETA ZERO __ e e 1200
BETA=.15 e = e
1.08THETA ZERO *%* %%k
1.56THETA ZERO 8 4,825 35 16.880
— e %% %PlA)=0.889 . :
2.88THETA ZERD 3 2.406 . 8 4,919
*%kP(A)=0.816
e 2.58THETA _ZEROD 2 . 1.887 & 2975
*%k%xP (A) =@ . 840
3.08THETA ZERO 1 1.358 3 2.486
TR T - ¥%%kP(A)=@.818  *%x¥P(A)=0.918
3.58THETA ZERO 1 1.358 2 1.887
*%%kP(A)=0.853 *%%P(A)=0,913
— 4 ABTHETA ZERG 1 1.358 2 1.887
*%%kP(A)=0,879 *%k%kP(A)=0,933
BETA=,18 = e
1.080THETA ZERO %%k . *%
1.50THETA ZERO 11 6.778 *% ,
2.08THETA ZEROD &4 3,208 19 H,283
*x%x%kP(A)=P.814
2.58THETA ZERO 2 2169 5 3.759
S L 3.88THETA 7ZERO 2 2.125 4  3.204
*%x%kP(A)=0.856 *%%P(A)=0.923
3.50THETA ZERO 1 1.556 3 2675
—— *%¥P(A)=0,821 **¥P(A)})=8,927
4 PBTHETA ZERO 1 1.556 2 20125
*¥k%kP(A)=0.851 *%%kP(A)=0.915

——— S . . e e e, . . e . s
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.5 LAMBDA=2,5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/76
e R R T e T e T T T T T T S S SIS S S S aa £ Ama e S 2 S e eme.
BETA=,.85
1.88THETA ZERO %% *%
1.58THETA ZERO 13 9.241 .
2.889THETA ZEROD 6 44+958 14 8.781
2.58THETA ZERO 3 3.156 7 5358
3.08THETA ZERO . 2 wlnbB2 5 . ... %200
*%%xP(A)=8.916
3.58THETA ZERO 2 24525 4 3.658
*%%P(A)=@.852 = **%xP(A)=0.927
4.,89THETA ZERO 1 1.938 3 3.100

*%%P (A) =B,924
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.5 LAMBDA=3,0
PRIOR MEAN P{A)=.8 P{A)=,.9
R /78 R T/78
BETA=,.20
1.,88THETA ZERD *% %
1.56THETA ZEROD 4 2688 12 6362
*%%kP{A)=08,816 *%%P (A)=0.904
2.88THETA ZERO 2 l1.712 4 2.789
*x¥P(A)=0.837 _ SR
2.50THETA ZEROD 1 1.200 3 2,286
**%:P(A)=0,829 *%%P(A)=0,925
3.88THETA ZERO 1 1.200 2 1.712
*%x%xP(A)=0.868 *%%P(A)=0.924
3.58THETA ZERO 1 1.200
. o N __%x%x%xP(A)=0,900
4 ,BBTHETA ZERO 1 1.200
*%%P(A)=0.915
BETA=.15
1.08THETA ZERO *% X%
1.586THETA ZERO 5 _ 3400 15 8.134
*%%P(A)=0.811
2.808THETA ZEROD 2 1.948 5 3,431
. 2<58THETA ZERO. 2 _ __1.887 3 2.486
%EX%kP(A)=0.870 *%%P (A)=0,908
3§ﬂﬂTHETA ZERO 1 1.358 2 1.887
R kP (A)=@ B4 = %x%%(kP(A}=8.987
3.58THETA ZERO 1 l.350 2 1.887
*%x%P (A)=0.875 *%%P (A)=0,932
4. BATHETA ZERO - oY 1.358
BETA=.18 e T35
1.08THETA ZEROD %% %
1.58THETA ZERO 7 4,712 19 10,381
. : *%%P(A)=0.8)4
2.88THETA ZERO 3 2,675 7 4,712
*%%P (A)=0.,820 *%%P(A)=0.910
258THETA ZERO. - 22125 = & 3,208
*%%P(A)=0.839 *%%P(A)=0,913
3.08THETA ZEROD 1 1.617 3 2.675
R L B _ . *%%xP(A)=0.923
3.58THETA ZERO 1 1.556 2 22125
*%%P (A)=0.846 *%%P (A)=0.914
4 9OTHETA ZERD 1_ 1556 2 2125

%%%P (A)=@.873  *%%P(A)=0.934 .
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

| DISCRIMINATION RATIO=2,.5 LAMBDA=3,.0

PRIOR MEAN P(A)=,.8 P(A)=.9
R T/70 R T/78
BETA=.85 . et S o o e o
1.88THETA ZERO *% *%
1.56THETA ZERO 10 6.962 26 14,313
_2+88THETA ZERO _ _ . . 3.741 9. . 6375
2.56THETA ZERO 3 3.180 5 4.291
*%%P(A)=0.844%
e 3ePOBTHETA ZERO i . 2002 4 34658
*%%P(A)=0.842 *%%P (A)=0.923
3.56THETA ZERO 2 24525 3 3.108
NS S i . %*%%P(A)=0,880 *%%P(A)=0.924
4.8BTHETA ZERO 1 1.980 2 2.619

*%k%kP (A)=0,831
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATID=2,5 LAMBDA=3,5
PRIOR MEAN P(A)=.8 P(A)=,9
R T/78 R T/78
— ———— = ]
BETA=.28 ,
1.88THETA ZERO 17 B.594  ®x
. _1.5BTHETA ZERO . 3 __ 2,286 8. 4,558
#%x%kP(A)=B,814  ***P(A)=8,986
2.88THETA ZERD 2 1.712 4 2.688
o *xAP(A)=8,.B58 ***P(A)=0.922
2.58THETA ZERO 1 1.209 2 1.712
*5%P (A)=@,846  *%%P(A)=0,987
3.88THETA ZERO_ 1 1.208 2 1.712
#x%P(A)=@,882  **xP(A)=8,936
3.56 THETA ZERO 1 1,208
L e %P (A)=£.987
4,88THETA ZERO ) 8,644 » 1.200
#x%kP (A)=B.884  **%xP(A)=0,925
BETA=.15
1.08THETA ZERO 23 11.658  *x
_ 1.5@THETA ZERO_ 4 2,986 18 54869
*#%P (A)=8.817 |
2.88THETA ZERD 2 1.887 4 24959
- *¥%P(A) =0, B3]
2.58THETA ZERO 1 1.358 3 2,486
*%%P(A)=@,818  **kP(A)=8,925
. 3.8OTHETA ZERO _ 1 1.358 2 1.887
#%%P (A)=@.859  *%xP(A)=8,922
3.58THETA ZERD 1 1.358 2 1.887 |
B _. *22P(A)=@.888 P (A)=@,943
" 4.8BTHETA ZERD 1 1.358
*%kP (A) =0, 989
BETA=,18@ o i — |
1.88THETA ZERO 38 15,212 ¥x 4
e 1 .5ATHETA ZERD 5 3781 13 1722
- 2.88THETA ZERO 3 24675 5 3.756
*x%P (A)=0.845
2.58THETA ZERO 2 2.125 3 2122
*%%P (A)=0.868 e
3.88THETA ZERO 1 1.556 2  2.133
R ] #%%P (A)=0,828
3.58THETA ZERD 1 1,556 2 2.125
*3%P (A)=8,862  *2%P(A)=8.927
s . 4 ,FBTHETA 7ERQO 1 1,556 2 2.125

*x%k%P(A)=0.887 xx%kP (A)=0.945
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TABLE 2 BAYES/CLASSICAL FIXED TIME TEST>

DISCRIMINATION RATIO=2.5 LAMBDA=3,5
PRIOR MEAN P(A)=,8 P(A)=,9
R T/78 R T/79
_____ i e b 2 2 22 2 2 2 2 2 F R 222273 3 3 % 3 1 2 P
BETA=,85 _ e U — N R
1.68THETA ZERO ek *%
1.56THETA ZERO 7 5.287 17 16.200
.. 2.BATHETA Z2ERO — 3.654 7 5.369
**xP(A)=0.838
2.50THETA ZERO 2 2.612 4 3.700
3.8P9THETA ZERO 2 24525 3. 3.266
*%%P (A)=0,862
3.50THETA ZERO 1 2.025 3 3.100
. g = e o XEEP(A) 2P o939
4 .B8THETA ZERO 1 1.900 2 24525

*x%xP(A)=0.848 *x%xP(A)=0.921
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2,5 LAMBDA=4.0
PRIOR MEAN P(A)=.8 P(A)=,9
R T/7T8 R T/7T8
BETA=,20
1.88THETA ZERO 12 6434 %%
1.50THETA ZERQ == 3 _ 2286 _ 6 3.656
*%%kP(A)=f,.833
2.86THETA ZERO 1 1,217 3 2206
N § R L o *%%P(A)=0.911
2.56THETA ZERO 1 1.260 2 1,712
*%%kP(A)=0,857 *%%kP(A)=0,918
3.06THETA ZEROD 1 1.200
*%*%P(A)=0,900
3.586THETA ZERO 1 1.200
*%%P (A)=0.915
4 ,BBTHETA ZERO ] B.644 1 1.208
*%*P (A)=@F.811 k%P (A)=0.931
BETA=.15
1.88THETA ZERO 15 B.856 %%
1.58THETA ZERO 3 20423 8 44825
*%%kP(A)=0.989
2.98THETA ZERO 2 1.887 4 2906
- *%%P (A)=0,847 *%%P(A)=0,919
2.58THETA ZERO 1 1,350 3 2.486
*%x%xP(A)=9.831 *%%P(A)=8,936
_3a98THETA ZERO 1 1.358 s s 1,887
*%%P(A)=0,.870 *k%kP(A)=@.931
3.586THETA ZERO 1 1.350
- . . *%%P(A)=0,.9909
4., BBTHETA ZERO 1 1.359
#*%P{A)=0.917
BETA=,.18
1.88THETA ZERO 21 11.313 %%
1.58THETA ZERO ___ . 4 3,209 16 @ 6.294
2.88THETA ZERO 2 2.204 5 3.712
*%%P(A)=0.919
2.5THETA ZERO 2 2125 3 20675
*%%P(A)=@.874 *%%kP(A) =@ 917
3.88THETA ZEROD 1 1.556 2 24125
] o o *¥%k%kP(A)=F.840 XX %EP(A)=P.912
3.56THETA ZERO 1 1.556 2 20125
*%%P(A)=P.872 *¥%%P(A)=0.936
4,08THETA ZERD . o 1.556
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TABLE 2

DISCRIMINATION RATIO=2,5

PRIOR MEAN

BETA= .05

1.98THETA ZERO
1.50THETA ZERO

. 2.8PTHEYA ZERO

2.586THETA ZERO

. 3«80THETA ZERO
3.56THETA ZERO

LAMBDA=4,.0
P(A)=,8 P(A’=.9

R T/78 R T/78
*xx *% - B
6 4,883 13 8.287
3 36231 6 4.875
2 26525 4 3,650
**%P(A)=@,828 *k¥%P (A)=0.918
2 2e525 3 ~ 3.l08
*%%¥P(A)=P.876 *%%P (A)=@.924
1 1,908 2 24641
*%x%kP(A)=0.,829 . .
1 1.900 2 2525

4 0BTHETA ZERO

BAYES/CLASSICAL FIXED TIME TESTS

*%x%kP(A)=0.859

*%%P(A)=0.931

-
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.5 LAMBDA=4,5
PRIOR MEAN P(A)=,8 P(A)=.9
R T/T8 R T/78 |
BETA=02g o !
1.88THETA ZERO 9 5.839 37 17.231 |
. Va5@THETA ZERO_ . . 2 14728 5 30162 |
2.98THETA ZERD 1 1.200 3 2,286 |
*xkP(A)=@.814 *%k%XP (A)=@.920
2.58THETA_ZERO 1 l.288 0 2 1,712 |
*Xk&P(A)=0.,865 ®%x%P(A)=0.925 |
3.88THETA ZERO (B 1.2088
) o - *%%P (A)=0.900
3.56THETA ZERO 1 1.200
2X%P(A)=0.928
4 @ATHFTA ZEROD & Bobble 1 1.2088
*%x%P (A)=@.817 *XkXP(A)=08.936
BETA=.15 S L
1.88THETA ZERO 12 6.741 *%
1.58THETA ZERO 3 2.406 7 4,362
—— - *%%P(A)=@,.818  *x*x¥P{A)=@.912
2.88THETA ZEROD 2 1.887 3 2.438
*x%P(A)=@,859
= = 2.58THETA ZERD ] 1.358 2 1.887
*&kkP (A) =0 . 848 *%%xP (A) =@ .968
3.88THETA ZERO 1 1.35¢ 2 1.887
I e *x%P(A)=@,.878  *%*P(A)=0.938
3.56THETA ZERO 1 1.350
*%k%P (A)=0.984
. 4 .@BTHETA ZERO 1 1.358 _
**XP(A)=0.922 |
- et
BETA=,.186 . _ -
1.88THETA ZERO 16 9.6816 &% .
1.58THETA ZERO 4 3.298 8 54237
I ¥%x%¥P(A)=f,819
2.08THETA ZERO 2 2.125 4 3.200
¥%%P(A)=0,825 *x%XP{A)=0,909
. _2.S5ATHETA ZERD 1 __1.588 3 2.675
x%%P (A)=0.926
3.88THETA ZERO 1 1.556 2 2s1258
— *%xkP(A)=0,849 2k%kP (A)=0,928
3.56THETA ZERO 1 1.556 2 2.125
*%%P(A)=0.880 *%%XP (A)=@.942
L _4 PATHETA ZERO __ o 1 1.581

*%x%xP(A)=0a902
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TABLE 2

DISCRIMINATION RATIO=2,.5

PRIOR MEAN

D —— e e T T TS T ST AT TR am e e e e e e e G e e 5 O TR GRUR G TR @ 4N SR G W O S G Gm m e e e e e e e

BETA=.05

1.08THETA ZERO

1.58THETA ZERO

2,88THETA ZERO

2.58THETA ZERO._
3.08THETA ZERO
3.,56THETA ZERO

4 BBTHETA ZERO

LAMBDA=4.5
P(A)=.8 P(A)=.9
R T/7T9 R T/76
23 13,0806 %%
6 4.759 11 Te344
**%P(A)=Pa825 B
3 3.198 5 4.216
**%P(A)=0,830
2 24525 4 34659
*%x¥P(A) =0.840 *%%P(A)=0.929
2 2.525 3 3.108
*%%kP(A)=@.886  *%*%P(A)=0.932
1 1.908 2 2.525
*%*%P(A)=0.838 *%%xP(A)=0.917
1 1.900 2 2.525

11k

BAYES/CLASSICAL FIXED TIME TESTS

o *%x%P(A)=P.867 < ¥%%xP(A)=@.937
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=2,5 LAMBDA=5,.9
PRIODR MEAN P(A)=.8 P{A)=,9
R T/78 R T/76
BETA=,.28
1.88THETA ZERO 8 4,550 26 12.563
. . *k%P(A)=@A.B@9 R
1.586THETA ZERO 2 1.712 5 3.162
*%%kP{(A)=0,812 *¥%kP(A)=0,911
2.90THETA ZERO = 1 = 1208 = 3 = 2286
*%%XP(A)=0.821 *k%%¥P(A)=@,928
2.58THETA ZERO 1 1.200 2 1.712
. *%%¥P(A)=0,87)1  ***P(A)=8,931
3.886THETA ZERO 1 l1.200
*k%P(A)=@.9083
3.50THETA ZERO..  k __ l.2P0
*x%%xP (A)=8.925
4 ,BBTHETA ZERO "] f.644 1 l.208
*%RP(A)=0821 @ *%%P(A)=0,940
BETA=,.15
1.88THETA ZERO._ .16 . 5.813 33 2 16.856
1.58THETA ZERO 3 2.406 6 3.881
*%%P(A)=0.830 *%%P{A)=0.,989
2.08THETA ZEROD = 2 1887 3 = 2.406
***P(A) P.867 **¥k%P(A)=0.911
2.56THETA ZERO 1 1.358 2 1.887
AR e ®%%P(A)=@.847  x%x%xP(A)=8,915
3.86THETA ZERD 1 1.350 2 1.887
*%x%kP(A)=P.884 *%%P (A)=0a943
__3.5ATHETA Z2ERO Y 1.354
***P(A)=6.969
4 . BBTHETA ZERO 1 1.350
- _ ***p(AL_ﬂ;SZQ
BETA=,10
. 1.AGTHETA ZERO 13 __“__14534 %% o
1.56THETA ZERO 4 3.2068 7 44734
*%x%¥P (A)=P.832
2.88THETA ZERQO I . . _3.200
*k%kP(A)=0,835 *%%P (A)=§.918
2.58THETA ZERO 1 1,627 3 24675
. : S . e *%%P(A)=0,933
3.88THETA ZERD 1 1.556 2 2.125
*%x%xP(A)=8.855 *x%x%P(A)=0.926
_ _3.58THETA ZERO 1 1556 = 2 == 24125
x%%xP(A)=0.886 x%kP(A)=@.,947
4 BBTHETA ZERO 1 1.633
. T Ty *%xXP{A)=F 907
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=2.5 LAMBDA=5,9
PRIOR MEAN P(A)=.8 P(A)=,9
i R T/70 R T/78
BETA=,05
o 1.9ATHETA ZERO . 20 11,731  **x
1.58THETA ZERO 5 4,339 10 6,931
2.88THETA ZERO 3 3.100 5 4,387
SESRNNNETN ORI ST SR *%%P(A)=0a842
2.58THETA ZERO 2 2.525 3 3.153
*%%P(A)=0,849
___3.98THETA ZERO . 1 1e952 3 _3.1908
*%%kP ((A)=0,939
3.58THETA ZERO 1 1,990 2 2525
*%%P(A)=0,845 *%%P(A)=0,923
—— 4. AQTHETA ZERD 1 .o < P e~ evPadRG

**%P(A)=0.873 *%%P(A)=0,942
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.9 LAMBDA=8,.5
PRIOR MEAN P(A)=,8 PlA)=,9
R T/7T8 R T/76
- - -
BETA=,20 . A s :
1 .ABTHETA ZERO ¥ ¥ : .
e 1 J5ATHETA ZERD 16 - 6192 £ 33 s
2.08THETA ZERO 3 1.865 3]
2.586THETA ZERO 2 1.427 17 T.182
e x%%P(A)=0.827 S o
3.BATHETA ZERO 1 1.998 6 3.078
*¥%x¥P(A)=0,826
3 .5ATHETA ZERD 1 1.900 3 1.841
*%kP(A)=0.851
4. 99THETA ZERO 1 1.0080 2 1445
B - ¥%x%P(A)=0.871
BETA=.15 - - . S S
. 1.88THETA ZERO Kk X%
1.,50THETA ZERO 23 9.698 x%k
2.88THETA ZEROD 5 2.833 %%
_ *¥2(P(A)=0.818 =
2.50THETA ZERO 2 . 1a573 23 . 9,768
. *¥%x%P(A)=0 .889
~ 3 AATHETA ZFRAO 1 1.161 8 4.383
3.50THETA ZERO 1 1.125 4 2424
*%x¥P(A)=0.832
L 4, P9ATHETA ZERQO 1 1.125 3 2. 885
k%P (A)=0,854 *%%kP(A)=@.907
BETA=,.18
1.58THETA ZERO *% ded
2.88THETA ZERO 6 3.521 Hx
2. SETHETA ZERO 3 2,229 ok
i . . . %%%P (A)=0,809 =
_3.08THETA ZEROD . 2. 12771 1Y 5.594
*%x%kP (A)=@.821
3.56THETA ZERO 1 1.354 é& 3.594
4 FOTHETA ZERO 1 1,297 & 2667

17

*%kP(A)=F,83] ¥Xx%kP(A)=0,906
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3.0 LAMBDA=#.5
PRICR MEAN P{A)=,8 P(A)=,9
R T/78 R T/76
il Lol L L X L X 2 = " Yt t A L T R _J h T i — P S A ety L L VYT T - e, wyesn e o
BETA= .05 ) ,
_______ 1.SATHETA ZERO_ %% %k |
2.08THETA ZERO : 10 5734 *%
2.58THETA ZEROD 5 3.508 e
= *¥%%kP{A)=0,812
3.08THETA ZERO 3 2.583 16  8.115
*¥%%xP{A)=0.816 . ~
o 3.54THETA ZERO 2 2184 9 52354
*%%xP{A)=08.817
4.,00THETA ZERO 2 2.184 6 4,104
. : _ k%%P{A)=A.842 @00

18
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3.8 LAMBDA=1.0
PRIOR MEAN P{A)=.8 P(A)=,9
R T/78 R T/79
BETA=,280 e s £
1.88THETA ZERD s i P 5.688 ¥
o 1.59THETA ZEROD _ 2 1464 12 54365
2.88THETA ZERO 1 1.000 & 20240
**¥%P(A)=P.824 *Xx%P(A)=0,910
. 2.58THETA ZERO _ 1 1.800 2 1.427 :
*X¥%kP(A)=0.866 *%x%¥P(A)=0.908 !
3.A8THETA ZEROD 1 1.9808 !
et e *%%P(A)=0,900
3. SBTHETA ZERO 2 B.536 1 1.000 |
**%P(A)=@,819 *X%x%kP(A)=0.915
e 4.PATHEYA ZERO = #0000 @.536 1 1000
: . *¥%%XP(A)=0,838 *%%P (A)=0.930
BETA=.15_ S i _ S,
1.08THETA ZERD 18 7839 *%
1.56THETA ZERO 3 2.885 15 6,719
e e e *¥%%P{A)=A.812 e
Z.BBTHETA ZERO 2 1.573 5 20833
*%%¥P(A)=0,850 *%%¥P (A)=0,908 |
S 2.50THETA ZERO 1 12125 3 2085
*%%¥P(A)=0,845 *x%kP(A)=0.917
3.08THETA ZEROD 1 1.125 2 1.573 i
_ *%0P(A)=@.877  *%x%xP(A)=@,920
3.58THETA ZERO Y 16125 I
s - ; ¥ %%XP(A)=0.9006
- 4. 9BTHETA ZERO ') B.630 1 1.125 f
*%%P(A)=@.815 *2%P(A)=28.917 l
BETA=.10
1.08THETA ZERO 26 - 11.281 %% s
1.56THETA ZERO & 20737 21 9e422 |
2.09THETA ZERO =~ 2 1.771 6 3,557
. 5%%P(A)=0.823
2.58THETA ZEROD 1 1.297 4 26667
L ***¥P{(A)=0.817 *¥%P(A)=0.918
3.88THETA ZERO 1 1.297 2 . l.861
o **%¥P(A)=P.852 R
.. 2.58THETA ZERO 1 16297 2 1.771
**%P(A)=8.879 *%¥P(A)=0.925 |
4 BBTHETA ZERO

3 1.297
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.8 LAMBDA=1,.8
PRIOR MEAN P(A)=,8 P(A)=,9"
R T/78 R T/78
BETA=.85 o
1.08THETA ZERO x% o
1.56THETA ZERO " 4.821 ¥
2.88THETA ZEROD 3 2.583 9 5.354
*%%P(A)=P.821 = RPN
2.5S8THETA ZERO 2 2.164 5 3.783
B #%£%P (A)=9,835
3.88THETA_ZERQ 1 1.682 3 2.672
3.58THETA ZEROC 1 1.583 2 2.182
*%%P (A) =0 o 844
. 4.@OTHETA ZEROD 1 1.583 2 2,183
*x%%P (A)=0,868 *%55P(A)=0. 920
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3.0 LAMBDA=1,5
PRICR MEAN P(A)=,.8 Pl(A)=.9
R T/79 R T/78
BETA=,20 ,
1.58THETA ZERO ek %k
- _ 2.98THETA ZFERO_ . 14 6.881 k% _ o
2.58THETA ZEROD 5 2.635 39 11.88¢
*%%kP(A)=0.816
__3.A3THETA ZFRO__ _ 3 1.839. .9 4,233
*k%kP(A)=6.831
3.586THETA ZERD 2 10427 5 2.688
e *%%P (A)=0.839 U
4 ,30THETA ZERO 1 1.000 4 2248
*%kEP(A)=@F.816 x%EP(A)=0.917
BETA=.15
1.586THETA ZERO %k %k
I 2 8BTHETA _ZERO 19 8,234 -£-3 R
2.58THETA ZERO 6 3.306 *%
3.,88THETA ZERO 3 2.849 12 5.635
e B SBTHETA-ZERA e P VG TR e 3,237
*kEP (A)=0.814
4. @8THETA ZERO 2 1.573 & 2444
- kP (A)=0,848 -
BETA=.10
S 1.58THETA ZERO L 2 S 1. . .
2.88THETA ZEROD 26 11.245 %%
2.58THETA ZEROD 8 4,378 = %%
n 3 . @AATHETA _ZERD 4 24686 i6 7.547
3.58THETA ZERD 3 2229 8 4.346
*%x%P(A)=P.821
——— . 4, BFTHETA ZERO 2 1.771 b 3.518
*%x%P(A)=0.818 *%%P (A)=0.911
BETA= .85
2.88THETA ZERO %k %k
2.58THETA ZERO 12 6.526 %%
e 3,PBTHETA ZERO0 6 3,966 23 14,941 _
3.586THETA ZERD 4 3.134 12 6.573
4 ,PATHETA ZERO 3 2.733 8 4,969
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3.0 LAMBDA=2.8
PRIOR MEAN P(A)=,.8 P(A)=,9
R T/78 R T/78
BETA=.20
1.88THETA ZERO * % ok
1.56THETA ZERO 6 3.848 o
2.88THETA ZERO 2 1434 7 3,438
2.58THETA ZERO 1 1.887 4 2.248
*%¥%P(A)=F.914
3.88THETA ZERO 1 1.000 3 1.839
*%%P(A)=0.844 *k%P (A)=@.927
3.,58THETA ZERO 1 1.066 2 C 1le427
*%x%kP(A)=8.874 *k%kP(A)=0.924 |
4 BPTHETA ZERO 1 1.8008
BETA=.15
1.88THETA ZERO ek 1
1.58THETA ZERO 8 4,835 *k
2.88THETA ZERO 3 2.885 9 4,448
- 4 . k¥%P{A)=@.812 _
2.58THETA ZERO 2 1.573 5 2.833
*%%P(A)=@,836 = %%k%xP(A)=@F.914
3.88THETA ZERO_ 1 1e125 3 2.0@85
*%%kP(A)=@.817 *%%P(A)=08.912
3.56THETA ZERO 1 1.125 2 1.573
I , . k%EkP(A)=@.851  *%%P(A)=0.988
4, BTHETA ZERO 1 1.125 2 . 1573
x%k%P(A)=F 877 *%%P(A)=0.929
BETA= .10
© 1.88THETA ZERO 2k Xk
_ 1.56THETA ZERO 12 6a@3) kX,
2.88THETA ZERO 4 2.734 12 54979
2.58THETA ZERO 2 1.792 6 3,510
e e e T R P e e = *%%P(A)=0,989
3.88THETA ZERO 2 1.771 4 2667
*%x%P(A) =0 ,852 *%k%kP(A)=F.916
___3.5@THETA ZERO 1 1297 3 2229
*%%P(A)=0,820 *%%P(A)=0.,921
4, @BTHETA ZERO 1 1.297 2 1.771

e *%%P(A)=@,858  **%P(A)=8.911

e e e e e i T P e
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3.8 LAMBDA=2.8
PRIOR MEAN P(A)=.8 P(A)=,9
R T/78 R T/78
R T T T L L L e s e s S T T T o S L S S T S S S S S T s e R T T e e eeaeeemeemEE T T ="
BETA=,.85
o 1.98THETA 7ZERO k% ok A
1.58THETA ZERD 17 8.531 * X
2.88THETA ZERO 6 4.855 17 8,542
" . 2.58THETA 7ZFERO 3 2.600 8 40922
3.88THETA ZERO 2 2.151 5 3,630
3.58THETA ZERO 2 2.184 4 3.042
e N e _ ®*%%xP(A)=@.848 *%x¥P{A)=080920
4.,PBTHETA ZERO 1 1.611 3 2.583

123

*%%P(A)=0.919
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.8 LAMBDA=2.5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/7T8
BETA=,.20 . o .
1.848THETA ZERO 21 8,625 Jex -
_1.58THETA ZERO . i 1,839 18 = 4,552
**%P(A)=0.818 *%%¥P(A)=0.906
2.08THETA ZERO 2 1427 4 20248
o *%%P (A)=8.855__ *%%P(A)=0.913
2+58THETA ZEROD 1 l1.000 2 1.448
*¥%P(A)=0,.845
3.OPTHETA ZERO 1 l.0608 2. . la427.
*%%¥P(A)=0,881 *%x%P(A)=0.932
3.50THETA ZERO 1 1.000
I N e %k%%P(A)=0,9085
4 . POTHETA ZERO 2 P.536 1 1.000
*%%P (A)=0.807 *ukP (A)=@.,923
BETA=.15
1.08THETA ZERO 29 11.917 %k
o 1.5B8THETA ZERO .. 4 24422 12 . . 5,628
**%P(A)=0.811
2.80THETA ZEROD 2 1.573 5 2.833
- k%P (A)=@,829 *%%P (A)=@,914
2.58THETA ZERO 1 1.125 3 2.885
*%%P(A)=0.818 ¥%%P(A)=@.918
el 3.AATHETA ZEROD .. . Xgl2s. 2 1573
*%%kP(A)=0.859 *%¥%P(A)=0.917
3.50THETA ZERO 1 1.125 2 1.573
¥k¥P(A)=@F,887 = %x%xkP(A)=@0,939
4, 08THETA ZERO 1 1.125
*%%kP (A)=0.908
BETA=,180 ;
1.08THETA ZERO dek e = %
1.58THETA ZERO 5 3,103 16 1.557
2.BB8THETA ZERO 3 26229 6 3.510
%P (A)=0 848 *%%P(A)=0.909
o 2.5fATHETA ZERQ 2 1.771 4 24667 .
i *¥%%P(A)=0.856 **%P(A)=0.923
3.08THETA ZERO 1 1.297 3 26229
- *x¥%xP(A)=@F.828  **%P(A)=@F.93]1
3.586THETA ZEROD 1 1,297 2 1.771
*%%kP(A)=0.861 *%k¥%P(A)=0,923
__4BOTHETA 7ERO 1 1.297 2 laf2l '
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*%%P(A)=0.886

*%%P (A)=0.941
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATI0=3,.0 LAMBDA=2.5
PRIOR MEAN PlA)=,.8 P(A)=,9
R T/70 R T/76
s ZMNRE == ——— ——— — == = -mm::::::::::::f::;_ - '
BETA= .45
1.88THETA ZERO Bk 2
1.56THETA ZERO 8 4,935 23 16.958
. 2.fA8THETA ZERD 4 _3.042 8 4.917
= *%k%P(A)=@.831 :
2+58THETA ZERO 2 2.168_ Yo 3.500
S *%x%P (A)=@.916
3.08THETA ZEROD 2 2.184 3 2.641
*%%kP(A)=0 859
L 3. 58THETA _ZERO 1 1.4695 3 2.583
i - xXXP(A)=0.932
4., 88THETA ZERO 1 1.583 2 2.104
x%kXP(A)=@.847 *%%XP(A)V=0.917
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3.0 LAMBDA=3,.0
PRIOR MEAN P(A)=.8 P(A)=,9
R T/79 R T/7T@
BETA=,.20 )
1.88THETA ZERO 9 44177 %
.. _1.58THETA ZERO 2 . 1a455 6  3.026
*%xP(A)=0.9098
2.98THETA ZERO 1 1.908 3 1.839
e SO e %P (A)=@.819  *x¥x¥xP(A)=f1.917
2+50THETA ZERO 1 l1.000 2 le427
*%k%P{A)=0.868 *%%P(A) =0 .924%
. 3aPBTHETA ZERO_ . Y 14000
*%%P (A)=0.,900
3.50THETA ZERQO 2 P.536 1 1.000
. B T e k%P (A)=0.8081  *%xP(A)=@,921
4 ABTHETA ZERO 2 Pe536 1 1.000
**%P(A)=@.823 ¥%%P (A) =0 936
BETA=.15
1.08THETA ZERO 13 6,836 Ao
1.50THETA ZERO 3 . 2.885 1. 3.672
*%k%kP(A)=0.820
2.98THETA ZERO 2 1573 4 26422
. S e e wkkP(A)=P.860 = *¥%P(A)=f.924
2.58THETA ZERO 1 1.125 2 1.573
*%%P (A)=0.844 *%%kP(A)=0.907
___3.PBTHETA ZERO _ = 1 . 1al25 2 1573
*%%P(A)=0.880 *%%kP(A)=0.936
3.50THETA ZERO 1 lelb4
R e RO e T : e ®=%%P(A)=0,905
4 ., 0BTHETA ZERO 1 1.125
k%P (A)=0,923
BETA=.160
1.08THETA ZERO 17 7.9981 %%
_1.58THETA ZERO. } 4 24667 9 4,781
*%k%P (A)=@,819
2.08THETA ZERO 2 1.771 4 2.708
e %P (A)=A.828 _
2.58THETA ZERO 1 1,348 3 2.229
¥%%P(A)=0,923
L 3.PPTHETA ZERO 1 1297 2 _le771
*%%¥P (A)=@ 852 *%%P(A)=0.918
3.50THETA ZERO 1 1.297 2 1.771
e T, k%P (A)=P.882 = **x¥P(A)=0,94]
-4 JBPTHETA ZERO 1 1.331

%%%P(A)=0,904

_______________________________________ il
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.4 LAMBDA=3,.8
PRIOR MEAN P(A)=,8 P{A)=,9
R T/70 R T/T8
BETA= .85
1.886THETA ZERO 23 18.701 %%
e 1.58THETA ZERO ) 3,958 13 Te016
*%¥%P(A)=0,822
2.88THETA ZERO 3 2.583 6 _ 3.958
= *%%P (A)=@,831 *%k%P(A)=B,913
2.58THETA ZERO 2 2.184 & 3.042
*%%P (A)=0,842 *%x*P(A)=0,923
o 3.99THETA ZERO 1 1617 3 2.583
. *%%P(A)=0.929
3.56THETA ZERO 1 1.583 2 2.104
SRR *¥%%P(A)=f.843 *%x%kP(A)=8.915
4. PATHETA ZERND . | 1.583 2 ~ 93444

*%%kP(A)=8.8708

*%x%kP(A)=08.936
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3,0 LAMBDA=3,5
PRIOR MEAN P{A)=.8 P(A)=.9
R T/78 R T/78
BETA=,.20
1.88THETA ZERO 7 3.411 24 9,703
e e . *%%kP(A)=@.814 PRSI
1.58THETA ZERO 2 1,427 5 2635
k%P (A)=@.829 **%¥P(A)=0B,916
_ 2.88THETA ZERO 1 . 1.900 I 1.839
*%x%P(A)=0,836 *%%P(A)=@,933
2.58THETA ZERD 1 1.889 2 1427
o S *%x%kP(A)=@F.882. *%%kP(A)=08,936
3.88THETA ZERO 1 1.008
*k%P(A)=0.911
_3.58THETA ZERO B _ . B.536 .1 . 1.900
xxkP(A)=0.812 *%%P (A)=F.931
4. 93THETA ZERO "] B.536 1 1.000
S _ %P (A)=8,833  x¥%P(A)=0,944
BETA=,15
PRSI 1.BBTHETA ZERO . _ _ 8 . 4,829 32 13.821
1.58THETA ZERO 3 2.9985 6 3.234
*%%P(A)=0,.845 *¥%k%kP(A)=@F,914
2 ABTHETA ZERO 1 1.158 3 2.885
*k%kP(A)=@F.917
2.50THETA ZERO 1 1.125 2 1.573
EE Y R e %P (A)=0,.859  %%x%xP(A)=0,922
3.88THETA ZERO 1 1.125
*%%P(A)=0.990
3 ,5ATHETA ZERD . 1 1,125

*%%P(A)=8.916
2 P.638 1 1.125

4.,88THETA ZERD

o x%EP(A)=P.B8T7  ¥*¥%¥P(A)=8.932

BETA=.10

1.86THETA ZERD 11 5.547 fk i

1.56THETA ZERD 3 20294 7 4.829

2.889THETA ZEROD 2 1.771 & 2.667

B R I o kP (A)=@.849 = **%P{A)=0.923

2.58THETA ZERO 1 1.297 2 1.777
*x%k%kP(A) =@ .828

e 3 .66THETA ZERD | 1.297 2 1771

' *X%EP(A)=@.867 *%x%P(A)=@,931

3.56THETA ZEROD 1 1297

N i k%%XP(A)=0,900

4 .,B8THETA ZERO 1 1.297

e e e A ——— S D D A A A o o o S . T m  —  ——— e T o ot o e s bt . . . . . . e

**%P(A)=0.915



Downloaded from http://www.everyspec.com

TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3,0 LAMBDA=3,5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R T/78
BETA= .85 i
1.P8THETA ZERO 17 8.594 ke
o 1.56THETA ZERD 5 _ 3,588 9 5,253
SRR *2x%kP(A)=@F.831
2.88THETA ZERD 3 2.583 5 3,500
. ) o ExxxP(A)=@A.856  **%P(A)=0.917
2.58THETA ZERO 2 2.164 3 2.721
*%%kP(A)=0.862

s 3.88THETA ZERO 1 1.583 2  2.133
%P (A)=f .824

3.56THETA ZERO 1 1.583 2 2.104
*%x%P(A)=0,.858 *%%P(A)=0.929
4. AGTHETA 7ERD 1 1.583 2 * 2184

**%P(A)=0.884 *%%¥P(A)=0,946
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.8 LAMBDA=4,.0
PRIOR MEAN P(A)=.8 P(A)=.9
R T/70 R T/78
BETA=.28
1.08THETA ZERO 5 2669 15 66417
1.50THETA ZERO 2 1.427 4 24240
**%P (A)=0.845 ***xP(A)=0.913
2.80THETA ZEROD 1 1.000 2 1.427
*%*P(A)=0.848 **¥P(A)=0.911
2.58THETA ZEROD 1 1.000
***¥P(A)=0.900
3.08THETA ZEROD 1 : 1.0080
**%¥P(A)=0.919
3.50THETA ZERO 2 B.536 1 1.680
***P(A)=0,819 **¥%kP(A)=0.,937
4PBTHETA ZERO g B.536 1 1.000
*%%P(A)=0.840 ¥%%P(A)=0.949
BETA=.15
1.88THETA ZERO 7 3.635 20 8.651
*%%P(A)=4.813 :
"158THETA ZERO 2 1.573 5 24833
*%¥P(A)=P.816 *%%P(A)=0.915
2.88THETA ZERD S, - 1125 . 3 2085
**x%¥P(A)=0,.820 **%¥P(A)=8,929
2.58THETA ZERO 1 1.125 2 1.573
*%¥P(A)=@.878 = **¥%P(A)=0.931
3.00THETA ZEROD 1 l1.125
: *%%P(A)=0.962
_3L.54THETA ZEROD 21 - 1.125
*%¥%P(A)=@.923
4. 98THETA ZERO 2 B.630 1 1.125
**%¥P(A)=0.815 **x%P(A)=0.938
BETA=.18
1.08THETA ZERO _ = 9 _ 40814 26 11333
1.586THETA ZERO 3 24229 6 3.518
*%%¥P(A)=0.830 ***¥P(A)=0.911
2.88THETA ZERO 2 1.771 3 2229
*%%P(A)=0.864 **¥%¥P(A)=0.909
2.58THETA ZERO 1 1.297 2 1.771
T **%P(A)=0.840 *X%P (A)=0,912
3.00THETA ZERO 1 1.297 2 1.771
***P(A)=0#.878 *%%P (A)=0.940
3.58THETA ZERO 1 1,328
: **%xP(A)=0.904
4 PPTHETA ZERO 1 1.297

**%P(A)=0.922

- = e = e ——
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS

DISCRIMINATION RATIO=3,.8 LAMBDA=4 .9
PRIOR MEAN P(A)=.8 P(A)=.9
R T/78 R /18
e et BRI IR IR R ey SR W SR g O R Bl T B i S S e W > o e et s e s s e s e
BETA= .85
____1.@BTHETA ZERO 13 6.974 %%
1.56THETA ZERO 4 3.218 8 4,969
2.88THETA ZERO 2 2.284 4 3.156
2.58THETA ZERO .2 24184 3 2,583
*%%P (A)=0.876 25%P (A) =0 0924
3.88THETA ZERO 1 1.583 2 24184
_ ) B L k%P (A)=0.836  *%x%P(A)=8,914
3.58THETA ZERO 1 1.583 2 2,184

**x%P(A)=0.869 *%¥%P(A)=0.937

4.8B8THETA ZEROD 1 =% 22583
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3,9 LAMBDA=4,5
PRIOR MEAN P(A)=.8 P(A)=.9
R T/76 R T/78
BETA=,20 . R
1.886THETA ZERO 5 2.635 . 12 5.367
= e %%k%P (A-) =ﬁ.82.‘!-'_. —; RS e
1.56THETA ZERO 2 14427 4 2248
*%%P(A)=0.856 *xkP(A)=0.924
cee i 248BTHETA _ZERO _ i ISR (0%, [, .S EREASS. | L0 (N
*%x%xP(A)=0.857 *xxP(A)=0.919
2.586THETA ZERO 1 1.660
R N ¥%x%P(A)=0,988
3.H8THETA ZERO 1 1. 0068
*%%kP(A)=0.924
3.S8THETA ZERO 8 8.536 1 = 1.880

- 4.8BTHETA ZERO

x%%kP (A) =825
5] B.536

*%%P (A) =@.941
1. 1.088

kKD (A) =@ .84k FEEP(A)=@,953

!

-

BETA=.15
e 1 .BOTHETA ZEROD 6 _ 3,234 15 6781
: . ; %kxP (A)=0F.816
1.56THETA Z2EROD 2 1.573 4 24484
: kP (A)=@,829
2.808THETA ZERD 1 1.125 2 1,578
**¥%P(A)=0 830
2.58THETA 2EROD 1 1.125 2 _1.573
*kkP (A)=@,.878 - %kkkP(A)=0,938
3.BBATHETA ZERD : Loce 1.125
Xk&P (A)=@.908
3.56THETA ZERD 1 1.125
*¥xkP(A)=0.928
: 2ERD i B.638 1 14128 "

-

4o BBTHETA

x%x%P(A)=0.820

#5560 (A) =00943
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION-RATIO=3.8 LAMBDA=4,5
PRIOR MEAN P(A)=.8 P(A)=,9
R T/70 R T/78
- - = o 2 > i 2y > -l i 0 50 0 00 i
BETA=.10
1.98THETA ZERO 8 4.333 19 8,677
*%xP(A)=8.815
g 1.58THETA ZERO 3 24229 5 3,181
: . *%%kP (A)=@.844 :
2.08THETA ZERD 2 RaTFY 3 . 2x229
*%¥P (A)=@#,875 xx%kP(A)=0,918
A 2.58THETA ZEROD - 1 14297 2 1.771
- : *%%kP (A) =0 .849 *%%P(A)=0,928
3. BBTHETA ZERD 1 1.297 2 1.771
! o . *%%P(A)=0.885_ *%%P (A)=0,946
| 3450THETA ZERO e o X o o JaRWT
: *%x%P (A)=0.918
o 4 PBTHETA ZERO 1 1.297
X *%%P(A)=8.927
"BETA=.85 e o e - )
i 1.00THETA ZERO. 11 6s172 26 12.998
' 1.54THETA ZERN & 3042 7 4,542
; *%x%P{A)=#.838
| 2.88THETA ZERO 2 24184 4 3.0642
i Xx%kP(A)=B B28  *x%P(A)=0.920
2+.58THETA ZERO 2 2.104 3 2.583
*%%xP(A)=P.886 *%%P(A)=0.932
3.P8THETA ZERO 1 1.583 2 2184
: *¥kkP(A)=@,845 x%xxP(A)=f,.921
3.58THETA ZERO 1 1.583 2 2.104
*%%xP(A)=0.877 *%%kP(A)=8.944
4,88THETA ZERO

1 1.583
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.8 LAMBDA=5 .8
o PRIOR MEAN P(A)=.8 P(A)=.9
R T/T8 R T/T8
BETA=.286 S
1.88THETA ZERD 4 2,240 19 44552
o o *%%P (A)=@.813 _ #%¥%P(A)=0.985
1.586THETA ZERO 2 1.427 3 1.839
*%%P (A)=0.865 *x%%P (A) =0 986
2.88THETA_ZERO 1 1.888 2 1.427
*%%P(A)=0.863 *%%P (A) =P 925
2.58THETA ZERO 1 1.088

. ¥%x%P(A)=0,903

3.88THETA ZERO g #.536 1 1.000
*¥%P({A)=0.804 *%%kP(A)=0,928
3.58THETA _ZERQ a f.536 _1 . 1.0080
*%%P{A)=0,829 *%%P(A)=0.944
4, 93THETA ZERO ') f.536 1 l1.0800
; SN *%x%kP (A)=@,848 **x%xP (A)=0.956
BETA=,15 -
1.88THETA ZERD. . . 5. 2,887 12 5,687 .
1.58THETA Z2ERO 2 1.573 4 24422
*%%P{A)=0.838 *¥%%P(A)=0,916
- 2JBATHETA ZERO .} . 2,125 2 . 1,573
*%%P(A)=0.837 *%%¥P(A)=0,908
2.50THETA ZERO 1 1.125 2 1.573
e k%P (A)=B 884 000 %%%kP(A)=@,.943
3.00THETA ZERO 1 1.125
*¥%P{A)=@,913
 3B.S5ATHETA ZERO === @ @ .630 1 1,125
k%P (A)=@,882 ®#%%kP(A)=0,932
#.630 1 "1e125

4 ,PATHETA ZERO ]

kP (A)=@.B824 @ %Xx%k%P(A)=0,946
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TABLE 2 BAYES/CLASSICAL FIXED TIME TESTS
DISCRIMINATION RATIO=3.8 LAMBDA=5,0
PRIOR MEAN P(A)=,8 PtA)=.9
R T/78 R T/78
BETA=.18 )
) 1.88THETA ZERO 1 3,927 16 7.589
*¥kP(A)=F.815
1.56THETA ZEROD 2 1.775 5 3.094
- *k¥P(A)=@,916
2.800THETA ZERD . 1 1.301 3 . 2229
’ *¥%P(A)=@.926
e 2.58THETA ZERO 1 __1.297 2 1771
' *¥k%P(A)=0,855 *¥*XP(A)=0.,926
3.88THETA ZERD 1 1297
e 5 kP {A)=B. 900
3.56THETA ZEROD S 14297
_ _ %x%%P{A)=0,914
_ 4 AATHETA ZERN 1 1.297
*¥xP(A)=8.,931
BETA= .85
1.00THETA ZERD 19 5813 22 10,568
1.56THETA ZEROD 3 26611 = 6 4.088
e 2.AATHETA 7ZERO 2 2,184 4 3.942
*%%P{A)=8.837 *%x%kP(A)=0.928
2.56THETA ZERO 1 1.626 3 2.583
k%P (AY=0.939
3.BBTHETA ZERO 1 1,583 2 2+ 164
*k%kP (A) =@ .852 *%%kP{(A)=0.927
3.56THETA ZERO 1 1,583 2 2.164

B k%P (A)=@F.883 k%P (A)=#.948

4 .BBTHETA ZERO
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6.0 DEVELOPMENT, DESCRIPTION AND USE OF THE BAYES SEQUENTIAL TESTS

6.1 THE TEST STATISTIC AND THE DECISION CRITERIA

The sequential test is designed around the sequence of statistics pn
where

n
Pn = P(e 2 ellt(n) = E xi).
i=1
That 1is, Pn is the (posterior) probability that 6 2= 91 (minimum acceptable

n

MTBF) given the totel operate time t(n) = ), x, vhere n is the number of
i=1

failures. The decision criteria are simply:

when, for the first time,

Pn z )1-B* stop the test and accept,
or when, for the first time,

Pn < P* stop the test and reject.
If, at the n=m stage
B¥* < Pm < 1-p*¥ the test is continued.

It turns out that, for each n, there exists a t*(n) such that P_ 2z 1-g* is

necessary and sufficient for t(n) = t*(n) and there exists a t*?n) such that
Pn < P* 1s necessary and sufficient for t(n) st*(n). Thus, it is not necessary

to compute P at each step; it 1s necessary only to "precompute” t,(n) and
t*(n) for each n. This also is quite simple since t,(n) and t*(n) are easily
derived from tables of the X? distribution when A (the prior shape parameter)

is an integer or an integer divided by two. When t*(n) £ 0 no reject decision
is allowed.

6.2 THE INDEXING PARAMETERS

The sole indexing parameter for the sequential tests, given in Table 3,
is P*, The choices provided are B* = .10,.20,.30,.40. However, to use
Table 3 it is required to know A,0, and the prior mean (ordinarily, taken to
be equal to the predicted MTBF). The value of A must be an integer or an
integer divided by two. All that is tabled in Table 3 is the percentage
points of the X? distribution corresponding to B¥* and 1-B* for m degrees
of freedom. Because the Bayes sequential test statistic t(n) jumps over the
accept/reject limit, they actuaslly provide smaller risks than the Classical
tests and hence, risks of B* = .30,.40 are not necessarily to be avoided.
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6.3 USE OF TABLE 3
6.3.1 PRETEST CHECKS

As previously mentioned, the prior mean is to be taken equal to the
predicted MIBF. An MTBF is required to use the tests. Before the test
begins, one of the following three quantities must be computed

c, = 2(A-1)(prior mean)/e1 , A>1,

C, = 2(prior median)/l.hh3el , A=1,
or
Cy = 2(prior median)/k.3976;, A =1/2,

For 02 or C3 the prior median is to be taken equal to the predicted MIBF.

Now, select Table 3 with value of PB* desired and enter that table in the
m = 2\ row and verify that C; > T,. Here (T,,T*) is notation for the X

percentage points. If Ci is less than or equal to T,, no Bayes test of any

variety is permitted and a Classical test is suggested, e.g., Mil,-Std, 781B.
Having verified C; > T, in the m=2\ row, contimue as follows.

6.3.2 DEPERMINATION OF THE ACCEPT/REJECT CRITERIA

First, it is necessary to determine which values of m apply to this
particular test. The relationship between n and m is simple: 2(M1) is the
m value corresponding to n=i. For example, suppose A=4.5, then for n=1, use
m= 2(4.51) = 11; for n=2, use m = 2(4.5+2) = 13; for n=3, use m=15 and so on.

It remeins to determine what the values of t,(n) and t*(n) are for each
n. This is done by entering the corresponding m row, that is, the m that
corresponds to n and determining

Accept Limit

elT*
Cabl - [(x-1)(prior mean)], A>1
&% = 8;T* _ (prior median) .
3 1.443 & 2
or
t* = elT* = (prior media.n) \ = 1/2 .
2 L4.397 ?

THE REJECT LIMITS t, ARE EXACTLY THE SAME EXCEPT T* IS TO BE REPIACED BY T,
IN THE ABOVE EQUATIONS. For example

e,T

Ty = ; P - [(x-1)(prior mean)], A> 1.

13{
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By way of summary: the test continues as long as t*(n) < t(n) < t*(n). When
t(n) 2 t*(n) the test is passed. When t(n) =< t,(n) the test is failed. Some-
times t*(n) will be negative until some number ny > 1. This does not mean that

nO failures must be observed; it merely means that the total operate time for

the first n, failures mst exceed t*(no) for a pass decision. Thus, if the
first failure time exceeds t*(no) the test is passed.

6.3.3 TRUNCATION OF THE TESTS

Truncation of the tests of Table 3 is provided for in Tables 3T, 3T2,
3T3 and 3T4. These tables give the step, o, at which the test is to be

truncated for B* = ,10,.20,.30 and .40, respectively. Finally, the truncaticn
rule is if t(nt) 2 t¥(ng) + t,(ny) the test is passed. Otherwise, the test
2

is failed. The truncation points, n, have been selected so that for all
tests, the probability of over reaching n, is £ 0.10.

6.3.4 THE PROBABILITY OF ACCEPTANCE AND EXPECTED TEST TIME

Tables 3P1, 3P2, 3P3 and 3P4 give (for B* = .10,.20,.30 and .4O respec-
tively) the probability of acceptance, P(A) and the expected test time,T
in miltiples of ©,. The tables are indexed on A and (prior mean)/e;,. To

obtain real expected test time,t must be multiplied by el. Also given in

these tables are numbers P1(A): the probability of acceptance at the very
first opportunity, i.e., when t* > O for the first time. Naturally,
Pl(A) < P(a).

EXAMPLE: Suppose A=3.5, prior mean = 100, 0,=25 and B*=0.10 is desired.
Table 3, B=0.10 is to be used for calculating the accept/reject criteria.

Step 1. Compute C, = 2(A-1)(prior mean)/el = 20. Notice (in Teble 3)

that C, =20 > T, = 2.833 (in the m = 2\ = 7 row) so a sequen-
tial test can be used.

Step 2. Determine, for each n, the corresponding values of m to be
used from Table 3.
For n=1, m=2(\+1)=9
=2, m=2(M2)=11

n=3, m=2(A+3)=13 and so on.

2
Step 3. The values of t¥* and t, are now easy to determine

(1) = %ﬁ - (A-L)(prior mear)= 23 (14.684)-(2.5)(100)

= - 66.45
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8_T*
t*(2) = —%—— - (A-1)(prior mean) = %? (17.275) -(2.5)(100)
= - 34,06

t%(3) = ?g (19.812) - 250 = - 2.35

28.84 and so on.

t*(k) = 2?5 (22.307)- 250
Thus, the first time t* 1s positive 1s at n=l.

HOWEVER, THIS MAY BE MISLFADING., WHAT IS MFANT IS THAT IF THE ITEM
UNDER TEST RUNS 28.84 HRS. OR MORE WITHOUT A FAILURE THE TEST IS PASSED
AND NO FATLURE NEED BE OBSERVED. IF THE FIRST FATILURE TIME IS LESS THAN
28.84 BUT THE SUM OF THE FIRST TWO FAILURE TIMES EXCEEDS 28.84 THE TEST
IS PASSED. IN SHORT: THE ny FOR WHICH t*(n,) FIRST BECOMES POSITIVE IS
USED ONLY TO DETERMINE THE TOTAL OPERATE TIME SUCH THAT IF THE SUM OF
THE FIRST ny FAILURE TIMES EXCEEDS t*(n,) THE TEST IS PASSED. IN THIS
CASE ng=l AND THAT DOES NOT MEAN L FAILURES MUST BE OBSERVED.

The values t (n) are computed in a similar manner only Ts 1s used.
For this example, *Table 3P1 yields P(A)=1.00, P (A)=l 00 AND E=1.16.

Thus, in terms of actual calendar time the test runs, on the average,
1.16(e1) = 29 hrs. Table 3T1 yields ng=5. In this example P(e = 0,)
was very high, g priori, so the reader will find, on calculating t, n),
rejection cannot occur for quite a few values of n.
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TABLE 3 BAYESTIAN SEQUENTIAL TESTS
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TABLE 3 BAYESIAN SEQUENTIAL TESTS

B* = .10
m Tx T*
1 .016 2.706
2 =21 4,605
3 . 584 6.251
L 1.06k4 1779
5 1.610 9.236
6 2.204 10.645
i 2.833 12.017
8 3.4k90 13.362
9 4.168 14,684
10 4.865 15.987
it 5./578 IS
12 6.304 18.549
13 7.042 19.812
14 7.790 21.064
15 8.547 22.307
16 9.312 23.542
17 10.085 2L, 769
18 10.865 25,989
19 31: 651 27 .204
20 12,443 28.412
21 13.240 29.615
22 14,042 30.813
23 14,848 32.007
24 15.659 33.196
25 16.473 34.382
26 17.292 354563
7 18.114 36,741
28 18.939 37.916
29 19.768 39.088
30 20.599 40,256
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

B* = ,10

m Tx T*

31 21.434 : 41, k22
32 22.271 k2,585
33 23.110 43.745
34 23.952 hly,903
35 2k, 797 46,059
36 25,643 47.212
37 26.492 48,363
38 27.343 49.513
39 28.196 50,660
Lo 29.051 51.805
41 29.907 52.949
Lo 30.765 54.090
43 31.625 55.230
4y 32.487 56.369
45 33.3%0 57.505
k6 34.215 58,641
4T 35.081 59. 774
48 35.949 60.907
kg 36.818 62.038
50 37.689 63.167
51 38.560 64.295
52 39.433 65.422
53 40.308 66.548
5k 41,183 67.673
55 42,060 68.796
56 k2,937 69.919
57 43.816 71.0L40
58 Lk ,696 72.160
59 k5,577 73.279
60 L6.459 Th4.397
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

p* = ,10
m T T*
61 k7,342 75.51%
62 48,226 76.630
63 49.111 TTT45
6l 49.996 78.860
65 50.883 79.973
66 51L.771 81.086
67 52.659 82.197
68 53.548 83.308
69 54,438 8k.418
70 55.329 85.527
71 56.221 86.635
72 57.113 87.743
73 58.006 88.850
Th 58.900 89.956
75 59.795 91.062
76 60.690 92,166
77 61.586 93.270
78 62.483 94,37k
79 63.380 95.476
80 64.278 96.578
81 65.177 97..680
82 66.076 98.780
83 66.976 99.881
-84 67.876 100.980
85 68.77T7 102.079
86 69.679 103.177
87 70.581 104.275
88 71.484 105.372
89 72.387 106.469
90 73.291 107.565
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

B* = ,10
m Tx T*
91 Th.196 108.661
92 75.101 109.756
93 76.006 110.850
ol 76.912 111.944
9> 77.818 113.038
96 78.725 114,131
97 79.633 115.223
98 80.541 116.315
99 81.4kh9 117.407
100 82.358 118.498
101 83.268 119.589
102 84,177 120.679
103 85.088 121.769
10k 85.998 122.858
105 86.909 123,947
106 87.821 125.035
107 88.733 126,123
108 89.645 127.211
109 90.558 128,298
110 91.471 129.385
111 92.385 130.472
112 93.299 131.558
113 gh,213 132,643
114 95.128 133.729
115 96.043 134.813
116 96.958 135.898
11T 97.874 136.982
136 98.790 138.066
119 99.707 139.149
120 100.624 140,233
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

B¥ = ,10
m Tx T*
121 101.5k41 141.315
122 102,458 142,398
123 103.376 143,480
124 10L4.295 14k, 562
125 105.213 145,643
126 106.132 146.724
127 107.051 147.805
128 107.971 148,885
129 108.891 149,965
130 109.811 151.045
131 110.732 152,125
132 111.652 153.20L
133 112,573 154,283
13k 113.495 155.361
135 114,416 156.440
136 115.338 157.518
137 116.261 158.595
138 117.183 159.673
139 118.106 160.750
140 119.029 161.827
141 119.953 162,90k
142 120.876 163.980
143 121.800 165.056
14 122.724 166,132
145 123.649 167.207
146 124,57k 168.283
147 125,499 169.358
148 126,424 170.432
149 127.349 171.507
150 128.275 172.581
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TABLE 3 BAYESIAN SEQUENTIAL TESTS

B* = .20
m Ty T*
) 064 1.642
2 L6 3.219
3 1.005 4,642
L 1.649 5.989
5 2.342 7.289
6 3.070 8.558
T 3.822 9.803
8 4,504 11.030
9 5.380 12.242
10 6.179 13.442
e 6.989 14,631
12 T « 807 15.812
13 8.634 16.985
14 9.467 18.151
15 10.307 19.311
16 11.152 20.465
17 12,002 21.615
18 12.857 22,760
19 13.716 23.900
20 14.578 25.038
21 15.445 26,171
22 16.31h4 27.302
23 17187 28.429
24 18.062 29.553
25 18.940 30.675
26 19.820 31.795
27 20.703 32,912
28 21..588 34.027
29 22.475 35.139
30 23.364 36.250
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

B¥ = ,20

m Tx i

31 24,255 37.359
32 25.148 38.466
33 26.042 39.572
3k 26.938 40.676
35 27.836 41.778
36 28.735 42,879
37 29.636 43.978
38 30.537 45.076
39 31.441 46.173
4o 32.345 47.269
41 33.251 48.363
42 34.157 49.456
43 35.065 50.548
4 35.974 51.639
45 36.884 52.729
46 37.796 53.818
47 38.708 54,906
L8 39.621 55.993
L9 40,53k 57.079
50 41.449 58.164
ik 42.365 59.248
52 43,281 60.332
53 44,199 61.414
54 5. 107 62.496
o5 46.036 63.577
56 46.955 6l4.658
51 47.876 65.737
58 48.797 66.816
59 49.718 67.895
60 50,641 68.972
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

p¥ = ,20
m Tx T*
61 51.564 70.0k49
62 52,487 71125
63 53.412 72.201
6l 54.337 73.276
65 55.262 Th.351
66 56.188 75.425
67 57«15 76.498
68 58.042 T7.571
69 58.970 78.643
70 59.898 79.715
i 60.827 80.786
72 61.756 81.857
73 62,686 82.927
Th 63.616 83.997
15 6l 54T 85.066
76 65.478 86.135
1 66.409 87.203
78 67.342 88.271
i) 68.274 89.338
80 69.207 90.405
81 70.140 9.k72
82 71.07h 92.538
83 72.008 93.604
84 T72.943 94,669
85 73.878 95.73h4
86 T4.813 96.799
87 T5.749 97.863
88 76.685 98.927
89 77.622 99.991
90 78.558 101.054
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TABLE 3 BAYESIAN SEQUENCE TESTS (CONTD.)

¥ = ,20
is} T T*
91 79.496 102,117
92 80.433 103.179
93 81.371 104.241
ok 82.309 105.303
95 83.248 106.364
96 8L.187 107 425
97 85.126 108.486
98 86.065 109. 547
99 87.005 110.607
100 87.945 111.667
101 88.886 112,726
102 89.827 113.786
103 90.768 114,845
104 91.709 115.903
105 92,650 116,962
106 93.592 118.020
107 9k4,.534 119.078
108 95.477 120.135
109 96.420 121.192
110 97.362 122,250
111 98.306 123.306
112 99.249 124,363
113 100.193 125.k19
114 101.137 126.475
115 102,081 127.531
116 103.025 128,587
117 103.970 129.642
118 104.915 130.697
119 105.860 131.752
120 106.806 132.806
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

p¥ = ,20
m T T*
121 107.751 133.861
122 108.697 134.915
123 109.643 135.969
124 110.589 137.022
125 111.536 138.076
126 112.483 139.129
127 113.430 140,182
128 114.377 141.235
129 115.32k 142,288
130 116.272 143.3%0
131 117.219 144,392
132 118.167 145,44k
133 119.116 146,496
134 120,064 17,548
135 121.012 148.599
136 121.961 149.651
137 122,910 150,702
138 123.859 151,753
139 124.809 152.803
140 125,758 153.854
141 126.708 154,904
142 127.658 155.954
143 128,608 157.00k
1k 129.558 158.054
145 130.508 159,104
146 131.459 160.153
147 132.409 161.202
148 133.360 162.251
149 134.311 163.300
150 135.263 16k4.349
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TABLE 3 BAYESIAN SEQUENTIAL TESTS

B* = .30

m Tx T*
i .148 1.074
2 o I 2.408
3 1.h2h 3.665
L 2.195 4.878
5 3.000 6.064
6 3.828 7.+281
7 4,671 8.383
8 5.527 9.524
9 6.393 10.656
10 7.267 11.781
168 8.148 12.899
12 9.03h4 14.011
13 9.926 15.119
14 10.822 16.222
15 L1l 17.322
16 12.624 18.418
17 13.531 194501
18 14,5440 20.601
19 15.352 21.689
20 16.266 22.775
21 17.182 23.858
22 18.101 24,939
23 19.021 26.018
24 19.943 27.096
25 20.867 28.172
26 21.792 29.246
o7 22.719 30.319
28 23.648 31.391
29 2h. 577 32.461
30 25.508 33.530

151



Downloaded from http://www.everyspec.com

TABLE 3 BAYESTIAN SEQUENTIAL TESTS (CONTD.)

B* = .30
n Tx T*
31 26,440 34.598
32 27.373 35.665
33 28.307 36.731
34 29.242 37.795
35 30.178 38.859
36 31.115 39.922
37 32,053 Lo .984
38 32.992 42.0k45
39 33.932 43.105
4o 34.872 bl 165
41 35.813 45,224
k2 36.755 46,282
43 37.698 47.339
Lk 38.641 48.396
45 39.585 hg.452
L6 40.529 50. 507
L7 b1 47k 51.562
48 42,420 52.616
49 43.366 53.670
50 44,313 54.723
51 45,261 55775
52 46.209 56.827
53 b1.157 57.879
5k 48.106 58.930
55 49.055 59.961
56 50.005 61.031
2l 50.956 62.080
58 51.906 63.129
59 52.858 64.178
€0 53.809 65.227
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

B* = .30

m Tx T*

61 54,761 66.275
62 55,71k 67.322
63 56.666 68.369
6l 57 .620 69.416
65 58.573 70.462
66 59.527 71.509
67 60.481 72,554
68 61.436 73.600
69 62.391 Tl . 645
70 63.346 75.689
79 64,302 T76.734
T2 65.258 77.778
73 66.214 78.822
T4 EF 178 79.865
75 68.127 80.908
76 69.084 81.951
T 70.042 82.994
78 70.999 84,036
T9 T1.957 85.078
&0 72.915 86.120
81 i Moyl 87461
82 74.833 88.203
83 75.792 89.2h4L
8l T6.751 90.284
85 77.710 91.325
86 78.670 92.365
87 79.630 93.k405
88 80.590 O b5
89 Bilye551 95.484
0 82,511 96,524
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

¥ = .30
m Tx T*
91 83.k472 97.563
92 84,433 98.602
93 85.394 99.641
9l 86.356 100.679
95 87.318 300 TAT
96 88.279 102.755
97 89.24k2 103.793
98 90.20k 104.831
99 91.166 105.868
100 92.129 106.906
101 93.092 107.943
102 94.055 108.980
103 95.018 110.017
10k 95.982 111.053
105 96.945 112.090
106 97.909 113.126
107 98.873 11k4.162
108 99.837 115.198
109 100.801 116.233
110 101.766 117.269
1T 102.730 118.304
112 103.695 119.340
113 104,660 120.375
114 105.625 121.410
135 106.590 122, 4hk
116 107.556 123.479
117 108.521 124,513
118 109.487 125,548
119 110.453 126.582
120 111.419 127.616
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD. )

B* = .30

m Tx T*

121 112.385 128.650
122 113.351 129,684
123 114,317 130.717
124 115.284 131751
125 116.251 132,784
126 117.217 133.817
127 118.184 134.850
128 119.151 135.883
129 120.118 136.916
130 121.086 137.949
131 122,053 138.981
132 123.021 140,014
133 123.989 141,046
134 124.956 142,078
135 125.924 143.110
136 126.892 144,142
137 127.860 145,174
138 128.829 1Lk6.206
139 129.797 Le728T
140 130.766 148.269
141 131.734 149.300
1k2 132.703 150.331
143 133.672 151.362
14k 134,641 152.393
145 135.610 153.424
146 136.579 154.455
147 137.548 155.486
148 138.518 156.516
149 139.487 157.547
150 140,457 158.577
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TABLE 3 BAYESIAN SEQUENTIAL TESTS

¥ = k4O
m Tx T*
i <275 .708
2 1.022 1.833
3 1.869 2.946
L el 93 4.0ks
3 3.656 5.132
6 4.570 6.211
¥ 5.493 7.283
8 6.4:23 8.351
9 T 357 9.414
10 8.295 10.473
11 9.:238 11.530
12 10.182 12.584
13 11.129 13.636
1k 12.079 14.685
15 13.030 15a¥ 58
16 13.983 16.780
&Lt 1k.937 17.824
18 15.893 18.868
19 16.850 19.910
20 17.809 20.951
21 18.763 21.992
22 19.729 23.031
23 20.690 24.069
2h 21.653 25.106
25 22.616 26.143
26 23.579 27.179
7 2L, 5kl 28.214
28 25.509 29.249
29 26.475 30.283
30 2742 31.316
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

p* = ho

m Tx T*
31 28.409 32.349
32 29.376 33.381
83 30.3u44 34,413
34 31.313 35.kk
35 32,282 36.475
36 33.252 37.505
37 34.222 38.535
38 35.192 39.56k4
39 36.163 40,594
Lo 37.134 41.622
41 38.106 42,651
42 39.077 43.679
43 40,050 Lk, 706
LYy 41.022 45,734
45 41.995 L6.761
46 42,968 L7.787
47 43.942 48,814
48 Lk,915 49,840
49 45.890 50.866
50 46.864 51.892
Sl 47.838 52.917
52 48,813 53.942
25 49.788 54 , 967
54 50 . 764 55992
55 51.739 57.016
56 52.715 58.0L40
5T 53.691 59.064
58 54 . 667 60.088
25 55643 61.112
60 56.620 62.135
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TABLE 3 RAYESIAN SEQUENTIAL TESTS (CONTD.)

g% = 4o

m Ty T*

61 57.597 63.158
62 58.574 64.181
63 59. 551 65.204
6l 60.528 66.226
65 61.506 67.249
66 62,484 68.271
67 63.462 69.293
68 64 . 440 70.315
69 65.418 71337
70 66.396 Fas350
T 67375 73.380
72 68.353 74.b01
73 69.332 75.422
yen 70.311 76.443
(&) 71.290 TT7 .46l
76 72.270 78.485
T7 73.249 79.505
78 Th.229 80.526
79 75.208 81.546
80 76.188 82.566
81 77.168 83.586
82 78.148 84 .606
83 79.128 85.626
84 80.108 86.646
85 81.089 87 .665
86 82.069 88.685
87 83.050 89.704
88 84.031 90.723
89 85.012 91.742
0 85.993 92.761
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

g* = ko
m Tx T*
91 86.974 93.780
92 87.955 94.799
93 88.936 95.818
9k 89.918 96.836
95 90.899 97.855
96 91.881 98.873
97 92.862 99.892
98 93.844 100.910
99 9k.826 101.928
100 95.808 102,946
101 96.790 103.964
102 97.772 104.982
103 98.754 105.999
104 99.737 107617
105 100.719 108.035
106 101.701 109.052
107 102.684 110.070
108 103.667 101687
109 104,649 112,104
110 105.632 113.121
111 106.615 114,138
112 107.598 115.155
113 108.581 116:172
114 109. 564 117.189
115 L1045l 118.206
116 111.531 119.223
117 112.51% 120.239
118 113.498 121.256
119 114.481 122,213
120 115.465 123.289
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TABLE 3 BAYESIAN SEQUENTIAL TESTS (CONTD.)

B¥ = LU0

m Tx T*

121 116,448 124.305
122 117.432 125.322
123 118.416 126.338
124 119.399 127.354
125 120.383 128,370
126 121,367 129.386
127 122,351 130.402
128 123.335 131.418
129 12k.320 132,43k
130 125,304 133.450
131 126,288 134.465
132 127.272 135.481
53 128257 136.497
13k 129.241 137.512
135 130.226 138.528
136 131.210 139.543
856 132.195 140.559
138 133.180 141,574
139 134.164 142.589
1ko 135.1L49 143,604
141 136.134 144,619
142 137.119 145.635
143 138.104 146.650
144 139.089 147.665
145 140.07h 148.680
146 141.059 149,694
147 142,044 150.709
148 143.029 151.724
149 144,015 152.739
150 145,000 153.753
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B¥ = ,10
PRIOR MEAN/Gl

A 15 2.0 2.5 3.0 3.5 k.0 4.5 5.0
0.5 25 25 30 30 30 25 25 25
1.0 L5 45 45 Lo 35 15 12 5
1.5 35 >0 25 60 65 75 65 60
2.0 70 80 75 70 50 25 10 L
2.5 80 0 70 45 16 3 3 L
240 115 80 55 15 4 L4 L 5
3.5 150 100 30 5 4 5 6 7
k.0 180 85 12 3 L 6 7 8
L.5 1ko 25 T L 2 7 8 10
5.0 150 50 3 5 6 8 10 1

For all tests the probability of ever reaching the
truncation point is less than 0.10.
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TABLE 3T2 NUMBER OF FAILURES, n, AT WHICH TEST IS TRUNCATED
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g* = .20
PRIOR MEAN/6,

A Ls5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
0.5 8 8 9 10 10 10 9 8
1.0 13 13 13 11 8 L n 3
1.5 11 13 15 bl 17 16 15 1k
2.0 15 20 20 18 13 L 3 3
2.5 25 2h 16 8 L 3 L 5
3.0 25 24 9 L L 5 5 6
3.5 30 25 6 L 5 6 T 8
4.0 Lo 15 L L 6 4 8 10
4.5 35 8 L 5 T 8 10 il
5.0 40 8 L 6 8 10 £ 13

For all tests the probability of ever reaching the
truncation point is less than 0.10.
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TABLE 3T3 NUMBER OF FAILURES, n., AT WHICH TEST IS TRUNCATED

g*¥ = .30
PRIOR MEAN/8,

A Lot 2.0 25 3.0 3.5 4.0 4.5 5.0
0.5 7 5 5 5 5 5 > >
1.0 5 . > D L ) 3
15 5 5 5 6 6 6 6 o
2.0 6 7 7 7 3 3 3 b
2.5 8 8 T L 3 5 5
3.0 8 8 6 L L 5 6 7
3.5 10 7 3 4 6 7 8 9
k.0 1L i 4 5 i 8 9 11
k.5 12 4 5 6 8 9 11 13
5.0 12 3 5 i 9 11 13 15

For all tests the probability of ever reaching the

truncation point is less than 0.10.
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TABLE 3T4 NUMBER OF FAILURES, ng, AT WHICH TEST IS TRUNCATED

g* = .ho
PRIOR MEAN/Gl
A 1.5 2.0 2.5 9.0 3.5 4.0 k.5 } 5.0
0.5 3 3 3 3 3 3 ) 3
1.0 3 3 8 3 3 3 L L
1.5 3 3 g 3 3 3 3 2
2.0 3 3 3 3 8 3 b b
2.5 4 4 4 4 L 5 6
3.0 L L L L 5 6 £ 8
3.5 > p 4 > 6 8 9 10
4.0 5 4 5 6 8 9 10 12
4.5 ) L 5 7 9 10 12 1k
500 5 L 6 8 . 1o 12 1k 16

For all tests the probability of ever reaching the
truncation point is less than 0.10.
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TABLE 3P1 PROBABILITY OF ACCEPTANCE (P(A)), PROBABILITY OF ACCEPTANCE
AT FIRST OPPORTUNITY (Pl(A)), EXPECTED TEST TIME (t) (IN

UNITS OF el)
B*=.10
PRIOR MEAN/Ql
A 9.5 2,0 2.5 3.0 3.5 4.0 h,5 Se

P(A) | .58 | .65 .73 0 .8 .83 .85
0.5 [Pi(A) au | .36 | L2 | 47 | 52| .55 | .58
T 7.07| 7.59| 8.29] 8.04| 7.57| 5.76] 5.35 4,92
PA) [ .65 | 75| .84 | .20 | .o | .96 | .98
1.0 [Pj(A) o5 | 35| 43 | .55 | .62 | .71 | .81
t 15.8] 13.4| 10.3| 7.11| 5.09| 2.65| 1.63
PA) T 29| | 53] 63| 70| 15 | .81 .85
1.5 P8 o7 | 11| .1s | .18 ] .24 | .28 [ .3b R
= 11.3] 18.3] 22.0[ 22.3] 21.0| 20.9] 16.1] 13.0
P(A) T w6 | oso | o7 | .83 .89 | o8 | .98 1.00
2.0 [Py(A o8 | .ok | .21 | .30 | 4% | .58 | .73 .87
& 29.61 31.2| 24.0| 17.0| 9.86| 46k} 1.96 1.89
P(A)] s2 | 73| .8 | .93 | .96 | 1.00] 1.00] 1.00
2.5 [P(A) 08 | .19 .30 | 48] .70 | 1.00f 1.00] 1.00
t 35.0] 29.2| 16.8]| T.34| 2.39] .06} .725 1:35
P(A) [ 5o [ .80 | .92 | .97 | 1.00] 1.00] 1.00[ 1.00
3.0 [Pi(A) o9 ] 22| W3 | 3] 92| .97 [ 1.00] 1.00
t ¥7.2| 22.9| 9.64} 2.09| 1.41| 1.60( .27k 4532
P(A) ] 66 | .84 | .96 | .99 | 1.00] 1.00] 1.00] 1.00
3.5 [P ;10| 26| .57 .90 ] .99 | 1.00] 1.00] 1.00
T 53,51 22.4| L4.51} 2.57| 1.31| 1.16| 1.31§ 1.10
PAY[ 70 | .89 | .98 1.00] 2.00] 1.00] 1.00f 1.00
ho [FR®N 11| 32| 16| .99 | 1.00| 1.00] 1.00] 1.00 ]
- 60.5 15.9| 1.58f .310f .032] .996| .706 106
PAT 71| .90 | 1.00] 1.00] 1.00] 1.00] 1.00| 1.00
bos [P)AN 11| .39 | .87 | 1.00] 1.00] 1.00[ 1.00] 1.00
T k.5 8.80| 1.61| .655| .134| .807| .253 .870
PAA) | 75| .95 | 1.00| 1.00| 1.00] 1.00] 1.00] 1.00
5.0 [P{{A)} 12| .51 ] .98 | 1.00( 1.00] 1.00] 1.00| 1.00
4.8| 6.37| .608] 1.00| .206| .598| .958 .128
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TABLE 3P2 PROBABILITY OF ACCEPTANCE (P(A)), PROBABILITY OF ACCEPTANCE
AT FIRST OPPORTUNITY (Pl(A)), EXPECTED TEST TIME (t) (IN

UNITS OF el)
e*=-20
PRIOR MEAN/®
% 105 | 2.0 | 2.5 T 3.0 | 3.5 | 5.0 | Be5 5.0

P(A) 456 | 6 I 12§ Tr | 79 | 83 | ST | 89

0.5 |{F;(A)] w0 | a5 | .50 | sk | .57 | .63 | .67 | .69

% 2.0 | 2.38| 2.90| 2.77 | 2.71 | 2.49 | 2.38| 2.14
P(A) 65 | 77 | 86 | 92 | .96 | .99 | .99 | 1.00
1.0 [P(A)] 3s | s [ o571 | o0 | 81 | w92 | .93 | o7

T L75 | .39 3.33| 2.15 | 1.15| .367 | 1.25| .847
P(A) 24 | W36 | 51 | W63 | T2 | W77 .83 .88

1.5 (P{A)] o9 | s1v | s21 | w25 | .35 | .39 | .8 | .57

T 2,66 Lk,02| 5.62| 6.56 6.22 | 5.4k | b 41| 3.40
P(A) Jg2 | 61 | 76 | 85 | .93 | .98 | 1.00| 1.00
2.0 [P(A)T 13 | .22 | .32 | 49 | .69 | .88 | .91 | .97

T 5.92 | 8.46 ) T.07T | 4L.61| 2,16 | .526 | 1.11| .732
P(A) 51 | 75 | .87 | .96 | .99 | 1.00 | 1.00 | 1.00
2.5 [P (A) T .15 31 .52 61 93 | 100 | 1.00 ] 1.00
T 9.34| 8.50}| 4.0k | 1.01| 1.00 | .122 | .571} 1.00
P(A) .59 .82 .96 | 1.00| 1.00 | 1.00 { 1.00 | 1.00
3.0 [R{A)| .17 .39 T .Oh .99 | 1.00 { 1.00| 1.00
Y 10.5| 6.75| 1.51| .821 | .961 | 1.08 | 075 | .232
P(A) .66 .89 .99 | 1.00| 1.00| 1.00 | 1.00| 1.00
3.5 (P(A) | 18 | w9 | .88 | .99 | 1.00 | 1.00 | 1.00] 1.00
& 11.2| 4.99| 1.35] 1.06| .956 | .807 | .T00| .586
P(A) 72 | .94 | 1.00| 1.00| 1.00 | 1.00 | 1.00| 1.00
b0 IPTAYT 20 | w64 | .98 | 1.00 | 1.00 | 1.00 | 1.00| 1.00
T 13.8 | 2.56| .49 | .075} .880 | .519 | .151| .897
P(A) | 7% | .97 | 1.00] 1.00} 1.00| 1.00 | 1.00]| 1.00
b5 [P (&)1 22 | .80 | .98 | 1.00] 1.00 | 2.00 | 1.00] 1.00
% 11.3 | .875{ .929| .307 | .836 | .214 | .706| .069
P(A) 78 | .98 | 1.00| 1.00} 1.00 | 1.00 | 1.00| 1.00

5.0 [P (A)} .27 | .84 | 1.00]| 1.00| 12.00| 1.00 | 1.00( 1.00
= 12,7 1.55| .232| .519| 776 1.01 | .125( .338
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TABLE 3P3 PROBABILITY OF ACCEPTANCE (P(A)), PROBABILITY OF ACCEPTANCE
AT FIRST OPPORTUNITY (Pl(A)), EXPECTED TEST TIME (t) (IN

UNITS OF el)
B* = .30
PRIOR MEAN/0,
A 1.5 | 2.0 | 2.5 | 3.0 3.5 | 4.0 | k.5 5.0

P(A) 1 .53 | 63 | 69 | 76 | o179 | .84 | .67 | .;n
0.5 [ Pi(A) [ .43 | .50 | .56 [ 61 | 63 | .70 [ .75 | .78

T 1.32 | L.k2| 149 | 1.52 | 1.48 [ 1.3 | 1.18 | 1.06
P(A) 62 | 18 | .88 | .96 | 1.00 { 1.00 | 1.00 | 1.00
1.0 [P(A) T 1 [ .56 | .70 | 86 | 1.00 | 1.00 | 1.00 | 1.00
T 1.92 | 1.69 | 1.2k | 644 | 021 | .88k | .512 | .152

P(A) 2h .32 45 .61 Kl .79 .86 291
15 Pl(A) .13 .19 <27 .3k A5 .53 .63 .75
T 1.19 | 1.50| 1.81{ 2.32| 2.21 | 2.09 | 1.64 | 1.0k

P(A) .3k .58 ol =% .99 .99 1.00 | 1.00

2.0 |p(A) | .17 | .29 | W45 | 69 | .95 | .95 | 1.00 | 1.00
= 1.91 | 2,85} 2.50 | 1.46 | 177 | 804 | .314 | .922

t

P(4) 46 .75 .93 97 1.00 | 1.00 | 1.00 | 1.00
25 [P To22 [ .6 [ 76 | w91 | 1.00 | 2.00 | 1.00 | 1.00
= 2,74 | 2,63} 1.10| .937 | .08 | .457 | .809 | .059

%
P(4) .55 | .87 | .96 | 1.00| 1.00 | 1.00 | 1.00 | 1.00
3.0 T2, (A) | .27 [ .59 | .88 | .97 | 1.00| 1.00 | 1.00 | 1.00
T 3.17 | 2.02] 1.15| 1.03| .005| .111 | .209 | .300
P(A) .65 | .95 | 1.00| 1.00| 1.00 | 1.00 | 1.00 | 1.00
35 [P T .30 | .60 [ .99 | r.00] 1.00[ 1.00] 1.00 | 1.00
= 3.46 | 852 .207 [ .059 | 1.01 | .84k | .679 | .509
P(A) .73 | +96 | 1.00| 1.00| 1.00 | 1.00 | 1.00 | 1.00
ko TPTAY | .3 | .86 | .99 | 1.00] 1.00 | 1.00 | 1.00 | 1.00
ry 3.69 | 1.38] .621| .209| .887 | 469 | .o48 | .695
P(A) 76 | .99 | 1.00] 1.00| 1.00 | 1.00 | 1.00 | 1.00
bes [PLAA) | 39 | oob | .99 | 1.00] 1.00| 1.00| 1.00| 1.00
= 3.65 | .47 | 1.01] .34k | 759 | .086  .uBO | .865
P(A) .82 | 1.00{ 1.00| 1.00| 1.00 | 1.00 { 1.00 | 1.00
5.0 [P;(A) | s | 1.00] 2.00f 1.00] 1.00| 1.00 | 1.00 | 1.00
T 3.40 | L114| L300 | U469 | .623 | .765| .897 | 1.02
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TABLE 3P4 PROBABILITY OF ACCEPTANCE (P(A)), PROBABILITY OF ACCEPTANCE
AT FIRST OPPORTUNITY (Pl(A)), EXPECTED TEST TIME (t) (IN

UNITS OF 01)
g* = .Lo
PRIOR MEAN/el
A 1.5 2.0 2.5 3.0 3.5 4.0 L, 5.0

2

P(A) 52 | 61 | 69 | W75 | 79 | 86 | .0 | .93
o.5 | (A | 8| .56 63| .68 72 | 79 | .84 | .88
T .835| .853| .836| .812] .7h9| .681 | .554 | .hk29
P(A) .59 J9 | .92 Ok .98 | 1.00}{ 1.00| 1.00
10 [Py{A) | 50 [ .67 | 8 | .89 | .95 | .99 | .99 | 1.00
1 0923 .831}f .Jhik| 1.07| .708| .339 | 1.08| .71k
P(A) .20 .30 L2 .55 .72 .82 <91 .98
1.5 [P (&) .16 .2k 36 .43 .56 .67 .82 .96

% J71) .00 951 .983| .972| .822] k75| .098
P(A) .30 S8k a9 | <9 .97 | 1.00| 1.00] 1.00
2.0 (P (A) | 23| .o | .63 | oo | .94 | 1.00] 1.00] 1.00
ey 942 1.05( .875| J164| 729 178 .7H3| .236
P(A) L2 | 79| .92 | 1.00} 1.00| 1.00] 1.00| 1.00
2.5 [ P,(4) o3 .62 .85 <99 .99 1.00| 1.00]| 1.00
T 1.11] .979( 1.08} 2.15( .521| .819| .068| .366
P(A) 53| .95 | .99 | 1.00| 1.00| 1.00| 1.00| 1.00
3.0 | F1(A) 39 89| .99 | 1.00f 1.00| 1.00| 1.00| 1.00
3 1.22] .322| .251| .293( .342| .390| L34} 475
P(A) .66 | .95 | 1.00] 1.00] 1.00{ 1.00| 1.00| 1.0c
3.5 P, .5 | .88 | 1.00| 1.00] 1.00| 1.00| 1.00] 1.00
T 1.h1p .908] .571| .366] .162| .996| .784| .571
P(A) .75 .99 | 1.00! 1.00] 1.00| 1.00{ 1.00{ 1.00
40 P (AY] sk | .98 | 1.00{ 1.00] 1.00] 1.00| 1.00] 1.00
T 1.21| .308] .896| .434| 1.02| .553| .089( .658
P(A) .83 | .99 | 1.00|{ 1.00| 1.00| 1.00| 1.00{ 1.00

ks [PA) T 651 .97 | 1.00| 1.00] 1.00| 1.00| 1.00] 1.00
T 77| L8881 162 496 821 .107] Jh2b]|  L737

©
P(A) .0 | 1.00{ 1.00| 1.00| 1.00| 1.00} 1.00| 1.00
5.0 [Pi(A) T 77 [ .99 | 1.00] 1.00] 1.00[] 1.00] 1.00] 1.00
y 6561 .399] .h75| .553] .62 .690) 752 .811
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T.0 METHODS OF UPDATING THE PRIOR DISTRIBUTION

Methods of fitting prior distributions have been considered and de-
scribed in detail in RADC-TR-71-209 (Ref. (1)) and RADC-TR-69-389 (Ref. (2)).
In this section we consider methods of updating an already existing prior
distribution. Updating may be required because of design changes and/or use
condition changes (on the one hand) or because new failure data has been
required. In regard to using the Bayesian Relisbility Demonstration Tests
(BERDT) of the test specification, the following are requirements:

i) in addition to having determined a prior distribution, it
is required to have a predicted mean time between failure
(MTBF) of the subject equipment.

ii) 4n the face of new "data", as mentioned above, an updating
of the prior distribution is required.

We consider, first, the case of a design or environmental use change.
Attention is restricted, as it is throughout, to the inverted gamma (prior)
distribution for MTEF = @:

o o -(w1)_-ofe
g(e) Iy ] e
The ‘parameters o,\ are parameters of scale and shape respectively., Let 91
denote the random variable MIBF before the "change'" with predicted MIBF
0py = E(el)(the mean value of 8,). We will let 8, denote the random variable
MTEF after the corresponding predicted MIBF ep2 = E(ea)(the mean of 62). In
the Phase II final report (TR-71-209) it was found that for design and environ-

mental changes in equipment, a linear relation between 61 and 6o fitted well.
That is,

6, = b6,, b >0.

2 i

This linear relation has the advantage, in addition to the empirical evidence
of it being satisfactory, that it "preserves" the inverted garme family.
Thus, if 6 has an inverted gamma (prior) distribution with parameters (a,)),

then 62 = b8, has en inverted garma (prior) distribution with parameters
(ba,A), 1.e., 0; and 05 are inverted gamma distributed with the same shape

parameter A and scale parameters « and ba respectively. Since it has been
explicity assumed that the two predicted¥* values 6_ and 0_ , are such that

they are equal to the respective prior means, E(el) and E(ee) it must be that
ep2/9p1 = E(ea)/E(el). But E(ea) = bE(el) 50 that epg/epl = b. In updating
the prior distribution of 61 to the new distribution (of 92) it is necessary

¥By "predicted” we mean the usual MIBF prediction based on standard engineer-
ing analyses and failure rate sources.
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only to take the ratio of the two predicted MIBF's Bp /ep = b and find that
2 1

the new distribution has parameters (ba,A). This procedure avoids having to

obtain new data to refit the prior distribution. If the prior means do not

exist (1.e., A < 1) the same procedure can be used with the prior medians.

The second situation considered here is that in which the prior distribu-
tion must be re-evaluated because new failure data is available. That is,
additional data, over and above the data used for the original fit has become
available. The procedure to be used 1s feirly simple: the new Qbserved data
is tested against the prior distribution in use by employing a test, If
the test is passed, the new data is combined with the 0ld and the parameters
(@,\) re-estimated. If the test is falled the prior distribution is changed
to fit the new data. The methods of fitting distributions is discussed in
detail in the Phase I report (RADC-TR-69-389) but we will review the procedure
briefly in the context of new data for the case of Type 1 data, 1.e., the
observed fallure data is the number of failures, X, occurring in a fixed time
T. Here the random varisble X is such that X = 0,1,... « The original prior
distribution was fitted by determining (moment) estimates of a,A from the
two equations

o _ A
&= i’l‘/(mﬁ/n “%2-%) and { = °.T>E , where

X = in/n. A X° test 1s then used against the marginal distribution

of X (since the parameter estimates are used in place of «o,\ the total degrees
of freedom will be the number of cells minus three) which is estimated to be

e/ W
(X) = uﬁ"’){) T ) é ) .
S v (1»& (149

]
Now, when the new data is available, say, a sample x' = (xi,...,xn),

a W test is run with the new data used against the previously estimated,
i.e., original, marginal distribution. Put another way, the X~ is run with
the new data using the marginal distribution of X besed on the original esti-
mates & and A. This time, then, since the parameters are not being re-esti-
mated, the degrees of freedom is the number of cells minus one. If the test
is pessed the old and new data should be combined and the parameters o, A
estimated using all the data and, in this way, a new prior distribution is
obtained. If the test is failed, a cholce must be made between the original
prior distribution and the prior distribution obtained using the new data.
Usually, it 1s the most recent date which will prevail.
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8.0 SPECIAL PROBLEMS

Three special problems, each relating to the ease of use and breadth of
applicability of the military standard for Bayesian reliability demonstration
tests, were investigated in this study. The three problems were:

l. To determine truncation times of the sequential tests.

2. To determine a way, if possible, of saving total test time by
putting two or more equipments on test at the same test.

3. To find a test for changes or "shifts" in the prior distribution
during the repetitive use of a particular Bayes test for the
"same' equipment type.

Problem 1 was successfully solved during the development of the sequen-
tial Bayes tests. The solution is described in the discussion of the sequen-
tial tests (Sec. 6.0 of this report).

The followlng two subsectionsdiscuss the investigations of Problems 2 and
3 respectively.

8.1 PIACING MORE THAN ONE EQUIPMENT ON TEST

An investigation was made of whether total test time could be saved by
putting two or more equipments on test at the same time. It is not at all
obvious that this can be done. Two different equipments have two different
MIBF's, @,, and @,, arising randomly from the prior distribution g(®). Any

test "pooling" the date from the two equipments will have to make a joint in-
ference about the locations of both @, and 6,¢ There is no advantage in
using the data separately, say, by computing elfor the first equipment and 62

for the second. For in this case, the joint posterior distribution factors as

the product of the "separate" posterior distributions:

£(0,,0,16,,6,) = £(0,16)) -2(s,16,).
However, methods could be developed (using a multivariate inverted gammes
distribution) which would allow assessment of whether all of n equipment/unit/
systems had ei 2 el i=1l,...,5.

Attempts were made to compute the posterior distribution in the imverted
gamma case using "combined" statistics (such as the number of failures in both
equipments divided by the total number of equipment hours). Unfortunately, no
tractable results could be obtained.

8.2 TESTS FOR SHIFTS IN THE PRIOR DISTRIBUTION
One of the most important considerations in using Bayes tests is that the

user be confident the prior distribution being used is correct (or at least
close enough to the true prior that the true test risks are fairly close to
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those expected). In Phase I of this study, methods were developed to use
equipment MIBF data to fit prior distributions. These fitting methods can be
used in an obvious way to test whether the prior distribution has changed
during a series of tests of equipments of the same type. Suppose the prior
distribution at the beginning of the series of tests is known to be inverted
gamme, with parameters ob,ho. Then at any point in the serles of tests, the
MIBF data generated by the previously tested equipments can be used for a
Chi-square test (given in Phase I of this study) of the null hypothesis that
(ab,ko) is the prior distribution. If the Chi-square test is not passed,

then one infers that the prior distribution has changed. One then estimates
new prior distribution parameters (by one of the methods given in Phase I),
and then changes to a test in the handbook indexed by these new parameters.

The test discussed above is an acceptable test for a change in the prior
distribution, but it is somewhat difficult to carry out. Another test has
been developed, which is much more easily applied, and which serves as a run-
ning test for change in the prior distribution in the important situation of
repetitive use of a particular Bayes test plan for the same equipment type.
The description of this test and the investigation of its properties follow
in the peragraphs below.

Consider s particular prior distribution (inverted gamma with parameters
fixed at, say, a5 A ), and a particular fixed time test plan (T,r*). (Although
we are focusing on gixed time tests, this discussion carries over completely to

sequential tests.) Then P(A) is fixed. Explicitly, for the fixed time test,
we have:

I'(atr) r A
P(A) = P(r s r¥*) = Z T(;\_ZTT(%%) (&:_ST) (1)

Now, if there is a shift in the prior distribution to, say, the inverted
gamma. with parameters a »A,, then P(A) generally will change (for the given
test plan) to a value P } computed by replacing ay,A, in Formla (1) vy

This suggests a natural test statistic: (number g(tests passed)

(%um er of tests taken). This statistic is designated by P(A), since it is an
estimate of P(A).

The null hypothesis for the test is that the prior parameters are ,A

The null hypothesis is rejected i IP(A) = P(A)| is too large. Under the null
hypothesis, the distribution of nP(A) is binomial with perameters n and P(A),
where n denotes the number of tests taken. So for any desired significance
level o, the appropriate critical values for the test can be found with a
table of the binomial distribution. The power of the test can also be evalua-
ted easily. If the prior parameters have shifted to al,xl, then the proba-

bility of acceptance for each test has shifted to P'(A), and the power can be
found by noting that the distribution of nP(A) under the shift is binomial
with parameters n and P'(A).
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When n is fairly large, the "normal"” approximation to the test works
fairly well. Let p=P(A), g=1-p, p'=P'(A) and q'=l-p'. Tben.g(A) is approxi-
mately normally distributed under the null hypothesis with mean p and variance
pq/n. The approximate test 1s to reject the null hypothesis if

or > Zl-d/a

where the Z's denote percentage points of the unit normal distribution. Then
calculations show that the power of the test (i.e., the probability of rejec-
ting under the alternative hypothesis) is appraximatly

p-p' Vpa/n 21 g/ o p-p' + Vpa/n 2 af2
. 7 ’— }
\/P'q'/n \plq'/n

where @ (¢) is the cumilative normal distribution function.

d

To investigate the power of the Q(A) test against various alternatives,
I representative fixed time Bayes tests were considered. The 4 tests con-
sidered are given in Table 8.1. (The meanings of the column headings that
index the tests are discussed in the section of this report on the Fixed
Time tests.) :

Figures 8.1 through 8.4 gives P(A) for a wide class of alternatives for
each of Tests 1 through 4, respectively. The alternatives are given by
different values of the inverted gamme parameters A and « (the shape parsme-

%

ter o given in multiples of 60). For selected values of P(A), "contours" are

drawn in the (k,gﬂ)- plane corresponding to P(A) (through Equation 1). An

0
"x" is marked on each graph to denote the (k,gL - pair for which the test

0

wvas designed. For example, in Figure 8.1, an "x" is merked on the P(A) = .60
contour at the point corresponding to the prior parameters being tested -
A=3, a/90=2. If one wishes to find the power of the P(A) test against any

(k,a/eo) peir on the (say) P(A) = .80 contour when Test 1 is taken n times,
one neéd only use the binomial distribution or the normal approximation to
find the power of the test of P(A) = .60 against P(A) = .80,

One objection to the @(A) test may be that the null hypothesis P(A)=.60
does not distinguish between the parsmeter peirs (A=3, 0/60=2) and, say,

(A=5, a/eo=3.h). This objection is overcome by noting that any reasonable
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TABLE 8.1 THE FOUR (4) FIXED TIME BAYES TESTS INVESTIGATED

TeST | , | DISCRM. PRIR | o =
NO. B RATIO A MEAN®* 0 R 0 P(A)
1 ].05 2 3 % 2 5 | 3.539 -5983
2 .10 2 1 8 .6930 2 1.184 .Tho1
3 .05 2 2 eo 1 Ly 3.402 4111
¥ | .10 3 .5 % 3412 | 2 .270 9124

**This column gives the prior median when A\ = 1.
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prior distribution on the prior parameters (k,a/eo) would assign probability
0 to the whole contour P(A) = .60 in the (k,o/eo) plane. Hence, if one takes

the ?(A) test and it results in acceptance of the null hypothesis, there is
no reason to think that the true parameters are anything but A=3, a/60=2.

In practice, acceptance of & null hypothesis in a statistical test really
only allows one to infer that the true parameters are in a "close neighbor-
hood" of the null hypothesis. We note in Figures 8.1 through 8.4 that
"moderate" departures from the point "x" in the plane entails only moderate

changes in both A and o/6,. This gives further indication that the B(a) test
is a good test for shifts in the prior distribution.
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FIGURE 8.1 P(A) AS A FUNCTION OF \ AND a/OO FOR TEST NO. 1
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FIGURE 8.2 P(A) AS A FUNCTION OF A AND /8, FOR TEST NO. 2
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FIGURE 8.3 P(A) AS A FUNCTION OF A AND or/OOFOR TEST NO. 3
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FIGURE 8.4 P(A) AS A FUNCTION OF A AND a/E)o FOR TEST NO. 4
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9.0 RECOMMENDATIONS

It is suggested that the three types of Bayes tests: Bayes fixed time,
Be.yes/Classical and sequential Bayes, which have been proposed, be imple-
mented in a D.0.D. test standard. A preliminary version of this standard
has been prepared. Secondly, it is recommended, depending on comments re-
ceived, other (additiomal) values of the indexing parameters (prior mean,

A, B¥, P(A), etc.) be provided in the test tables.
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