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for the com-

both proce

declsions for comparing
test is carried out as follows.

group of trisls., constituting the 4L -th stag
of m, trials for process A and m,; for

b has

ppose the

of the test, consis
process B . If the numbers of successes are q, and b; 1) respec-
tlvely, o, and b; both possess a binomial probabllity distribu-
tion with parameters m., p and m,, p respectively.

The following
a blnomial probablility distribution with parameters m and P
the random variable

transformation is then used: if m' possesses

L

ge m , approximately normally distributed with mean

(1.2) o= zamsth"F‘

and variance

is,

("&3) dam ‘ -+~ : ..2)

", m>

The transformation (1.1) is applied to o, and b, ; after

this transformation, these random variables will be denoted by
w., and ~. respectively.

1) Random variables are denoted by underlined symbols; the same
symbols, not underlined, are used to denote values sssumed
by these random variables.

2) Tebles of y (in radians) and o” are
m = 10(1)50 and O = m s m .,

given in {8} for




P and p' for the case
test with three possible
in one of the decisions p > F’ s

rmal distribution with known
WALD | 71.
LD with two and the test of SOBEL
with three possible decisions for the mean
distribution with known variance will be described

. “ _ . ! : i 7
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of a normal
first.

c. Sequential test for the mean of a normal distribution with
Known varilance.

2.1,

088ible decisions.
For the case that the successive observations oc, oc,........ are
ldependent observations of one random variableo , possessing a
normal probability distribution with mean p and known variance
WALD's sequential test with two posslble decisions fOP'A
has been described in {6] (p. 117-124). This test will be des-
cribed here for the case that the variance is not constant. This
results in a small change in WALD's test; the proof of the vali-
dity of this test follows at once from WALD's own proofs.

For the test a wvalue M of‘H must be chosen, the two poss-
lble decisions being: H < Mo and }x He » Where we may substitute
& resp. =2 for « resp.> .

Furthermore two values -, and o must be chosen with

P’i< HQ '(P-z
such that the decision k> Ha is congide

red an incorrect decision
1f p=p, and the decision B <Re 18 considered incorrect if

Bz p, 5 for values of n  between Ko and g, 1t is not important
which decision is taken.

concepts "correct" and "incorrect decision" are thus




defined as follows:
Table I

Correct and incorrect decisions

1 correc: lneorrect
lvalue of V’

The interval (P"’Pa) is called the indifference region.
If:
« = the probablility of acceptance of > He 1T po=
R = the probability of acceptance of p<p, if p=p,,
and 1f o« and ﬁ are chosen both < 5 the probability of an incor-
rect decision 1s < o for W= p, and = [ for L&y o

The Value Fa is of no further importance for the perfor-
mance of the ftest.

The test 1s carried out as follows ( df 1s the known va-
riance of x, ):

Additional observatlions are taken as long as:

Y\

‘J.: - ‘J.' A Q'g_z P-‘g. -~ r‘*\ ?
where
A - L&&_ o
Bt <

The test is terminated as soon as (2.1) does not hold and the
decision > M is Then taken if

%:cc&_tl.;;&' > '["H.H

L= U.E,t - H‘z“‘ P‘i




1ﬁhﬁM@ DOESible decisions for the
on with known variance, developed
described in [7] for the case that
stant. This restriction 1is again

nere.

the test two values

anda P‘; and four values }*a » H * J
must be chosen such thsat

}J.‘-n}_thﬂ P"JL - P‘B < P_; < ‘-H, .

gions.

the indifference

The concepts "correct"
as follows:

and "incorrect decision" are defined

Table II
Correct and incorrect decisions

“GorTes

P‘ = P. = H { He = ?’ = H: l‘L < fe

P& e P> l’d‘

'

values B 8nd p, are of no further importance
rmance of the test.




does not hold, where

= the probabllity of

“ to T 1f pap,,
[ = the probabllity of accepting

to T 1if l-LwH:
Suppose furthermore that T 1is the analogous sequentlal
test for testing Q= Bs agalnst p=p, then T leads to & deci-

sion a8s soon as

(2.3)

does not hold, where

U ,, R

dl

o' = the probability of accepting

L
il

*..l > }.1:, according te T' if }&w,,l.,

H € ke according to T 1f P Pa

we introduce the following notation




b s b

are fulfilled, it follows and (2.6) that T cannot
lead to the decision us> p, before the decision g p. has Dbeen
to T and that T cannot
b < He before the declsion B & po has been
In that case only the following
and T are possible:
1. T gives the decislon psp, and T glves (at the same
or a later step) the decision W< pe Or the decislon pxp.
2. T gives the decision pa p. end T gives (at the same or
iter step) the decision p=sp, or the decision p» .
The sequentlal test with three possible decisions 1is then
defined as follows:

found according zive the decision

decision

accordi ng

ty

Additional observatlions are taken as long as not both ftests
T and T have given a decision. As soon as both tests are ter-
minated a decision 1is taken according to the following rules:
1. p < pe if T  has given the decision psp, and T the
decision I < Mo s
2. pw>p, If T has given the decision pay, and T the
decision W > }*; ,
3. Hes ps ps 1f T has given the decision pa p, and T
the decision p € ps.
If (2.6) does not hold there exists the possibility of
accepting P> }.L’; according to T and of afterwards accepting
B< P ( < e } according to V. This kind of contradictory result
is excluded by (2.6).
If the random variebles ¢ all have the same variance o
the test may be carried out graphically, cf, [7] .

3. Seguential with three possible decisions for the compa-
rison of TWO probabilities, ' _ o

On the basis of the test of sectlion 2.2 a sequential

with three possible decisions for compa




( 31 ) Y = 2 Qe sim | =

% 2 Aanc&in |\

( 3 . 2) ' ﬂ; 2 A0nC LM

(3.3)

where m' possesses a binomlal probability distribution with para-
meters m and p .

The transformation (3.1) is introduced by FISHER [ﬂ , the
transformation (3.2) by BARTLETT [ﬂ and (3.3) is given in [ 8] :
For further information about the transformations we refer to
13] (p. 395-416).

benoting the variables o; and b, , afte

8 r thelr transforma-
tion, by u, and ~ the sequential test of section 2.2 is applied

o Ay

to the random variables
AL = Wy - A (A= 2,8 000)

which possess, for large é-n.;, and m; , approximately a normal

pProbability distribution with mean

( 3 . 24') ‘-L = A Ol Bivm '

and variance

(31:5) O’le.“;-w'ﬁ- ‘l‘  —

two values u, and He and four values M5 paos P @nd = of .
i must be chosen, with: '




(all < 3) with (see (2.6))

The functional relationship (3.9) between b
consists (see fig. 1) of the arcs PQ and

and p' for given &*
RS of the ellipse:

(3.11) P+ -2pp(1-28%) -2 (p+p) +8'aa

Choosing two val
and &, of & with

(B,ﬂﬁ) éi":&m ﬁém < O "‘5&1 < ©




the fo.llowing adecl

»15ions for F and P :

above the arc RS of figure

pelow the

pbe chosen by means
given for several wvalues of

as follows:

On the

(3.15)

which is equivalent to

four values for uw with

&

(.317) W, < Wy € | < Wy < WUy

alues for & such that
éi < él < O < CS; %éq;

2. On the line ‘y&‘fa\ the equality
(3.19) o= p-F

Choosing four values for Fmeﬁ ,
The four values of & {or u respectively) must furthermore
chosen such that (3.7) holds.

Usually one will choose these va
such that
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Figu%c 2




-1~

Pas -
(3.20)

}*\:« --t-LQ.
which 1is equivalent to

Sin -,
(3.21)

Sp= =5,
and To
(3__22) W, W, = Wy Uy =1

If (3.20) holds, (3.7) 1s equivalent to

R R
(3.23) {

R = A

Remark

It is not necessary that S and F: are constants. We only

need a constant o .
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