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SUM\1.L\.RY OF CON1ENTS

The problem of finding defective fact?rs out of
a large population consisting of defective and non-

defective factors IS wel I known in literature. Designs

usee in this kind of investigation are known as screening
dcs igns . Ear l i.er wo rk in this area was done by

Io rfrmn [ 3 ] 8.11dSterrett (16 l. Connor nJ, Watson [IS1

and Patel (9J, (101, [11] approached the problem from

the point of view of des igns of experiments and called
these desi,g:ns, "Group-Screening Designs". This thesis 1S

an extension of Watson's. paper [1S:J which is a study of
a two-stage group-screening design with equal a-priori

prob3bilities.

Chapter I defines the concept of group-screening

des igns and desc r ibes briefly the wo rk done in the area

or in the areas related to it by several authors in the
past. The chapter also i.ndi.cates thedev iat ions from the

tradi tional assumptions and other work presented in t.his

thesis.

In Chapter I I, 2. d[sc ret.e approach to group-

screellingdesigns in the sense of discontinueus variation
in the sizes of group-factors has been studied. The
results obtair.ed, using the finite differenc~ method
arc compared \vith ~'.'2t son !s r051...11ts obtained DY assi mi.ng

cont inU()IASvar ia ti.on .

In Chapter lIT, the opt inum sizes of t he group-
i'Gctor~ hivc been det.crmi ned l.cl:ing into arcouut both the

expected D:.I'lLc'l' of runs and the expected n.anber of

incorr8ct decisions. To balance the opposite tr<2T1d.':> of



x

and the opt imum size of the grcup-f'act ors detennined

by mirrimi zing the cost function.

In Chapter IV, the probab i l i tics of an fact crs

not having the same a-prioYi probability of being
defective has been fully .inve st i.g at.ed. In fact, it has

been shown that in the case of group-screening wi th

unequa I a-priori probabilities, the number of observations

(runs) needed on the average to sort out defective

factors from non-defect ive is considerably smaller than

that required in the case of all factors having the
same a-priori probabilities of being defective.

Final1y in Chapter V, just as in Chapter In.
opt imumsizes of group-factors arc determined by taking

into account both the expected number of runs and the

expected number of incorrect decisions. In this case,
since the group-factors have unequal a-pr ior i probab i li tics
of being defective, the sizes of these grou-fact.ors are

expected to' be unequal. The optimum sizes of the group-
factors have also been determined by using the appropriate

cost funct ions .

At the end, we have, in the Appendices, a series
of tables which show some group-screening plans which

result from the work that has been done in Chapter II

through V,

~lost of the problems in this thesis have been

solved using the ordinary calculus t.echn i.ques , such as
Newt.on-Raphs on .it.erat i.ve method, the methcd of Lag range+s

mul t ip l iers , etc. Problems which need the lineal'
programming techniques have also been stated.


