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SUMMARY 

A common r e q u i r e m e n t when d a t a are c o l l e c t e d f o r purposes of 

r e s e a r c h i s to make a p r e l i m i n a r y d e t e r m i n a t i o n of whether the d a t a 

s a t i s f y assumptions to be made i n the subsequent a n a l y s i s . This t h e s i s 

i s a study of the a p p l i c a t i o n of c e r t a i n p r e l i m i n a r y t e s t s i n r e l a t i o n to 

the e f f e c t t h e y have on the p a r t i c u l a r i n f e r e n t i a l p r o c e d u r e under 

c o n s i d e r a t i o n . The s i t u a t i o n s i n v e s t i g a t e d are the f o l l o w i n g , 

(1) L o c a t i o n e s t i m a t i o n when s a m p l i n g f r o m a p o s s i b l y 

contaminated p o p u l a t i o n , 

I n v e s t i g a t e d here i s the s p e c i f i c s i t u a t i o n when data emanate 

from a no r m a l d i s t r i b u t i o n but may i n c l u d e a s i n g l e o b s e r v a t i o n (an 

o u t l i e r ) from another normal p o p u l a t i o n s h i f t e d i n mean but having the 

same variance. R e j e c t i n g the most extreme o b s e r v a t i o n from the sample 

f o l l o w i n g a t e s t of d i s c o r d a n c y i s c o n s i d e r e d . When the d i r e c t i o n i n 

which contamination may occur i s known, the p o p u l a t i o n mean i s estimated 

w i t h s m a l l e s t mean squared e r r o r by a l w a y s r e j e c t i n g the most extreme 

o b s e r v a t i o n , w h i l e i n the case when the d i r e c t i o n of c o n t a m i n a t i o n i s 

unknown, c e r t a i n t h r e h o l d v a l u e s to be used i n the t e s t of d i s c o r d a n c y 

are recommended. 

(2) P a r a m e t e r e s t i m a t i o n i n a s i m p l e l i n e a r r e g r e s s i o n model 

E(y)=a+3x i n the p o s s i b l e presence of an o u t l i e r . 

The s t u d y h e r e i s s i m i l a r t o t h a t a b o v e . From a m o n g s t 

observations made on the dependent v a r i a b l e , the one y i e l d i n g the l a r g e s t 

absolute s t u d e n t i z e d r e s i d u a l i s subjected to a t e s t of discordancy and 

the r e s u l t i n g e f f e c t on p r o p e r t i e s of t h e p a r a m e t e r e s t i m a t o r s 



i n v e s t i g a t e d f o r va r y i n g l e v e l s of contamination. I t i s found that the 

e s t i m a t i o n of B i s most a f f e c t e d when the c o n t a m i n a t i n g o b s e r v a t i o n 

o c c u r s t o w a r d s the ex t r e m e s of the x-range and i n such cases c e r t a i n 

thresholds are recommended f o r use i n the t e s t of discordancy. Several 

c o n f i g u r a t i o n s of values s p e c i f i e d f o r the independent v a r i a b l e are a l s o 

i n v e s t i g a t e d but t h i s i s found to be of l i t t l e consequence, 

'" (3) Performance of the s e q u e n t i a l p r o b a b i l i t y r a t i o t e s t (SPRT) 

i n the p o s s i b l e presence of an o u t l i e r . 

T e s t i n g two simple hypotheses concerning the mean of a nor m a l l y 

d i s t r i b u t e d p o p u l a t i o n , contaminated by a s i n g l e o b s e r v a t i o n from another 

n o r m a l p o p u l a t i o n s h i f t e d i n mean i s c o n s i d e r e d . The a p p l i c a t i o n of a 

p r e l i m i n a r y t e s t of d i s c o r d a n c y at v a r i o u s s t a g e s of the s e q u e n t i a l 

p r o c e d u r e and i t s r e s u l t i n g e f f e c t on the p r o b a b i l i t i e s of type I and 

type I I e r r o r , as w e l l as the average sample number, i s i n v e s t i g a t e d . I t 

i s found that the best procedure to adopt i s f i r s t to sample at l e a s t 10 

observations, r e j e c t the most extreme one and then c a r r y out the SPRT on 

the remaining observations. Subsequent o b s e r v a t i o n s , i f taken, a l s o need 

to be test e d i n d i v i d u a l l y f o r discordance as they enter the sample using 

s i g n i f i c a n c e l e v e l s that are n e i t h e r too high nor too low, 

(4) The d e s i r a b i l i t y of a d j u s t i n g f o r r e s i d u a l e f f e c t s i n a 

cross-over design. 

The e f f e c t on p r o p e r t i e s of t r e a t m e n t e f f e c t e s t i m a t o r s 

f o l l o w i n g a t e s t of s i g n i f i c a n c e on the r e s i d u a l e f f e c t s i s s t u d i e d . 

A n a l y t i c a l r e s u l t s f o r the bias and mean squared e r r o r of the r e s u l t i n g 

e s t i m a t o r s are derived, and the corresponding numerical r e s u l t s , s t u d i e d 

over v a r y i n g degrees of the s t r e n g t h of r e s i d u a l e f f e c t s , showed that i t 



was a l w a y s b e s t to a d j u s t f o r r e s i d u a l e f f e c t s i n o r d e r to make the 

e s t i m a t i o n of treatment e f f e c t s most p r e c i s e . 

(5) The d e s i r a b i l i t y of covariance adjustments, 

A s t u d y i s made of c e r t a i n c r i t e r i a t h a t may be used i n 

d e t e r m i n i n g whether or not to make a c o v a r i a n c e a d j u s t m e n t when 

e s t i m a t i n g treatment e f f e c t s i n d i f f e r e n t design models. The performance 

of the c r i t e r i a i s measured i n terms of the r e s u l t i n g e f f e c t they have on 

p r o p e r t i e s of the treatment e f f e c t e s t i m a t o r s . Here again the procedure 

of a l w a y s making a c o v a r i a n c e a d j u s t m e n t i s found t o be the most 

a p p r o p r i a t e a c t i o n t o take when s u p p l e m e n t a r y i n f o r m a t i o n on a 

concomitant v a r i a b l e i s a v a i l a b l e . 

(6) E f f i c i e n t e s t i m a t i o n of the p a r a m e t e r s of the von M i s e s 

d i s t r i b u t i o n . 

Measures of l o c a t i o n and sc a l e of c i r c u l a r data drawn from the 

von Mises d i s t r i b u t i o n are stu d i e d . P r o p e r t i e s of the maximum l i k e l i h o o d 

e s t i m a t o r s of the p a r a m e t e r s of t h i s d i s t r i b u t i o n a r e compared w i t h 

s i m p l e r e s t i m a t o r s analogous to those used on the r e a l l i n e . The l a t t e r 

are found to be p r e f e r a b l e i n most cases,. 

The i n v e s t i g a t i o n s described above were made mainly through the 

use of Monte C a r l o methods. The p e r f o r m a n c e of e s t i m a t o r s i n the 

d i f f e r e n t s i t u a t i o n s were measured i n t e r m s of t h e i r b i a s and mean 

squared e r r o r values since reducing these would lead to the most p r e c i s e 

e s t i m a t o r s . An i n t e r e s t i n g feature that emerged was that very o f t e n the 

a p p l i c a t i o n of a p r e l i m i n a r y t e s t was not r e q u i r e d and g r e a t e s t p r e c i s i o n 

i n the e s t i m a t i o n p r o c e d u r e s was o b t a i n e d by a d o p t i n g an " a l w a y s take 



a c t i o n " approach. In the case of the s t u d i e s on o u t l i e r s , the a c t i o n was 

to r e j e c t the most extreme o b s e r v a t i o n w h i l e i n the two design s t u d i e s , 

the a c t i o n was to make the a p p r o p r i a t e adjustment. This i s f o r t u n a t e as 

the e x p e r i m e n t e r i s not burdened w i t h com p l i c a t e d d a t a s c r e e n i n g 

p r o c e d u r e s ( a t l e a s t f o r t h e s i t u a t i o n s d e s c r i b e d above) b e f o r e 

undertaking h i s major s t a t i s t i c a l a n a l y s i s . 


