UNITV

18-8. SEQUENTI
We have see

AL ANALYSIS - INTRODUCTION

n that in Neyman-Pearson theory of testing of hYPOthesis
1 . 1 1 Yy ' N
sample size i regarded as a fixed constant and keeping o fixed, we minimjq 8

the sequential analysis theory propounded by A. Wald n, the sample size i p,
but is regarded as a random variable whereas both o and 5 are fixed constangs

18.8-1. Sequential Probability Ratio Test (SPRT). The best known Procedyp
sequential testing is the Sequential Probability Ratio Test (SPRT) developed by A Wea 113

discussed below :
e we want to test the hypothesis Hy : 8 = 6y against the alternafjy,

ot flec

Suppos
H,:0 =106, for a distribution with p.d.f. f(x, 8). For any positive integer m, the
likelihood function of a sample X1, X3, -+, Xy from the population with p.d.f. (p.m)
fix, ©) is given by

m m
Lin= I f(x;, 6;) when Hyis true, and by Loy = H1 f(x;, 80) when Hyis trug
i=1 =

and the ﬁkelihood ratio A, is given by :

i 11 fix;, 6,)
Ay = L:,:,," =t il
ilJlf (8 7 !
The SPRT for testing Hy against H, is defined as follows :
At each stage of the experiment (at the mth trial for any integral value m), the
likelihood ratio A, (m =1, 2, ...) is computed.
(i) If A,, 2A, we terminate the process with the

=

x;, 61)
Xir 90) .

m=1,2,...) ...(18:115

=

rejection of Hy

(i) If A,, <B, we terminate the process with the 116)
acceptance of Hy, and f (18

(iif) If B < A, < A, we continue sampling by taking an
additional observation. J
Here A and B (B < A) are the constants which are determined by the relation
o
e A = -—E’ = _B_.
g B o ”.(18.117)

where o and B are the probabilities of type I error and type II error respectively.
From computational point of view, it i = : :
rather than Ml:ince " SRR (B doa with 1og
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5 iy log;ﬂ—*gl'.:)- s (8 118)
1=1 \',, =1
where 2, =log Bt . (18-1184)
.ereﬂ)

In terms of z, s, SPRT is defined as follows :
() U Xz =z log A, reject Hy
(1) Iflog B < Lz, < log A, continue sampling by taking an
additional observation.
Remarks. 1. In SPRT, we continue taking additional observations unless the inequality
Beh,<A = logB<Xz <logA,
is violated at either end. It has been proved that SPRT eventually terminates with pmbabilily {
one.

2. Sequential schemes provide for a minimum amount of sampling and thus result is
considerable saving in terms of inspection, time and money. As compared with single sampling,
MI scheme requires on the average 33% to 50% less inspection for the same degree of
protection i.c., for the same values of @ and B.

18-8-2. Operating Characteristic (O.C.) Function of SPRT. The O.C. function

L(0) is defined as
L(0) = Probability of accepting H,: 8 = 8, when 0 is the true value of the
parameter.
and since the power function
P(8) = Probability of rejecting H, where 8 is the true value, we get
L(8) =1-P(8) ..-(18-120)

The O.C. function of a SPRT for testing H,: 0 = 8, against the alternative
H, : 0= 6y, in sampling from a population with density function f{x, ) is given by

Le 'ﬁt—}% ...(18:121)
where for each value of 8, the value of h(6) # 0 is to be determined so that

{2 "
e i

B have already been defined in (18.117). It has been proved - i
onditions on the nature of the function f(x, 0), there exists a

d
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