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~BS~RACT

•
In the analysis of biomedical data, a question

commonly asked by researchers involves the determination of

the "best ", or "worst" member of a group -of results and an

associated measure of the probability that this member is

the "best" or "worst". Conunonly, analysis of variance is

suggested as the ~est of choice. Unfortunately, this test

does not exactly answ~r the original question and further

testing must be done to satisfy the question oompletely.

This thesis presents a non-parametric rank test which

directly answers the question of ."best tl or "worst".
. "

Before applying this test to biomedical problems,
)

.the probability tables associated with this test are· '
'" .I ~

.expanded and the methods used are presented and discussed.

An analogous parametric test is then described and compared

in performance with the non-parametric test throughou~ the

remainder 'of the 'thesis. Power curves for both the non-

parametric and 'parametric test are developed for several

population dis~ributions and the re~ults ,compared. The

three areas of application are;, chromosome frequencies in

the cultu~e of human melanoma tissue;> scoring patterns

among evaluators of. letters of applications to medical

school; and the determination of outliers when relating
, .
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vital capacity ~ ventilatory response.

It was found that except for cases where the number

J,,

of objects was less than 10, the parametric test has equal. ,

or greater power than the non-parametric test when analysing
..

continuous ~ta, regardless of the population distribution .
•For less than 10 objects, the non-parametric test had

greater power regardless of population distribution. Sub-

sequent to analysis in the three areas cited, it was

c~ncluded that the two tests agreed very highly in selecting

extreme deviates although the non-parametric, test was

consistently more conservative in its probability measure.

The problem of ties was found to weaken the power of the

non-parametric test 'as did the r~nking procedure itself but

its ease of application ~nd superior power with small

sample sizes,is a distinct aqvan~age. The robustness of

the parametric t~st is obvious throughout the examples. A
\,

j •

method of selecting data values which are second or third
,r-'

most ex~reme was tested and it became obvious that the data

must be displayed to show its distributional characteristics

before this type of analysis couid be carried out or inter-...
preted.
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