


I n  t h i s  ohaptor wo shell disousn tho recwlts  of bism, 

moan mquaro o r ror  and r e l a t i v e  off ioionoy of t h u  t r u e  

o r ror  e o t i m t o ,  V, obtained by the  propomsd prooedure as 

dofined i n  Chaptor ti. The diooumnion which follows is 

h o e d  on the  thoorst1c.l romulte obtainud i n  tho preouding 

ohaptor and o a a p u t a t i o u l  r o e u l t s  ao.iemblud i n  Appendix B. 

we *hall be p a r t i o u l a r l ~  in torented i n  conparing tho maan 

mquare e r r o r  of V with t h a t  of an unbiamud wntimate V, of  

tho t r u e  e r r o r  and i n  m a k i n g  rooommendations f o r  t h e  ume 

of proposed eot imation procedure. 

Tho bin. and maan uquare e r r o r  o t  th t l  e e ~ t i m ~ t e  V are 

functione of 7 paranatere r three1 d e w e m  of Ire dom 

A l e  '9, n j l  two lovoln a d  mignifiernoe <l and .(? 1 

and two parameters Y12 and q 7 3 m  L h t  of theue L . e~sn  



p o r u o t o r o  %'o u o  f ixed  b j  tho oxporimont, qtL unl $ . A  

a r e  nui.aaeo pus lo to r .  and honao nono of  tho00 10 a t  tho 

ohoioo o f  tho oxperlaentor. Our dioaoeeion f o r  t ho  umo o f  

tho  propornod ootimntion proooduro w i l l  thoroforo bo 

oonfinod t o  a ru i t ab lo  ohoioo of  tho two l e v e l s  of 

o ignif iornor  und 4 _ . I n  ordor t o  s implify 

oaloula t ions  wo hare taken 4, I 4 .( ( e e y ) .  

To i l l u e t r a t o  the  b i a s  and mean mquare o r r o r  of V wo 

ham oonsidered two mots o f  doyre~m of frevdom nl ,  n;, and 8,. 

In on., we &re  talton the  t ruo  e r r o r  degre s of  freedom n3 

1mml.1 nnd i n  tho o ther  omoo n3 hns been taken lug.. Tabloo 

I - 6 aooelabled i n  Appendix B show biam, mean mquuo e r r o r  

and relatirr off'ioienoy of V t o  V j  f o r  4 - 0, 0.05, 0.25, 

1.0. ,?ornmponQing t o  d i f fo ron t  raluom of q, and qL 

A l l  tho80 ealoulationm hsm boon u d o  on IBM 7044 oorputor 

Lnotalled a O  1.I.T. Computer Contra, Xanpu and wo clctnorlodgo 

wiOh t-• tha morrioo repdorod by the  oentro. 

9.1. Mmarrsmion On Ham 

I n  thim eootion wo dimoume tho romults of biam. 

Tabloo 1 and 2 g i r o  r011ultr of  biam axpremmod as a f r ao t ion  
2 of 7 . Tho80 tab100 indioato  tha t  f o r  .c - O D  tho 

nuaorioal value of biam dooroarem am ?,, and/or xibLt 

inoroamem and L O O O B O ~  LBZO a t  % - \ .. r 1. Yor 4 - 1, 

tho  bias  i m  dwaym sorol am thim oornepondm t o  uming 



the e.timmt. V5. For -.( + 1.0, we obmorve t h a t  the  

abmoluto m l u e  of biam deoreaeem a0 we inoreaee 4- f o r  

1. 0.6. If r e  oxolude these  ox t re re  oaeee < - 0 

~ n d  = 1, r e  obmerv* that f o r  ~ I L  - , - 1, the  biam 

Lnoreaeem am 4. is  inorearned and i m  g ran te r  than 
A ( i- 2)  I n  magnituda and oonfirme t h e  r eou l t  8.3.2. 

Z'or a f ixed value of 91 and - 0.05, the  abeolute 

b iae  inoreases an8 then i t  deoreanon na r e  inoreaee ' \ ~ 3  

'Tho m e  i e  t r u e  f o r  91. :. . I t  i e  d e o  obeurvb~d from theme 

table8  t h a t  the  magnitude of b i a s  expreeeud am a f r ao t ion  
2 (of 

l j  
, i n  g r ea t e r  when n, is  mall than when n, Is , 

large. Aw ~ l i c h t  devint ion i n  Computod Vsluen may be dum 

t o  tho oamputational agproximatlonm. 

9.2. Meetlneion of Year Square e r r o r  

Next, r e  dimou8e tho ro8u l te  of mean equhro error .  

Table8 3 and 4 i n  Appendix B ahor t h e  mean mquue e r r o r  of  

V as a frnotlon of rT4. Whan 9 i m  arll and we u.0 tho 

emtinuto h e e d  on preliminary t e s t 8  of  signlfioanoo, r e  

obeorvo t h a t  t h e  est imate ham a mean nquaro o r ro r  rh ioh  i m  

i n  general,  a r a l l e r  than the  v a r i m o e  o f  the  unblamed 

o s t i m t e  V3 f o r  a l l  ve3uon o f  tho nui8anoe pa?amotore. 

When ng i e  l a rge ,  t h i s  i n  t r ue  provided 9 :,; 0.6. For 

1 -  fixed, the  rean squaro e r r o r  of V, i n  general ,  

dooreamom am we inoroaeo qz.+ There i m  no suoh tendonoy 

howsoever, when we f i x  I\,?, 



9.3. Relatirm - ~ f f i o i e n o y  

lor, we dimoums the  remults of r e l a t i v e  eff ioienoy of 

V t o  V,. We denote the  r e l a t i r e  mfflaienoy of V t o  V3 by 

2 *,4/n2 
V )  and define 1 t by . X 100 , where MSE(V) 

MSE(V) 

denotem the mean mquare e r ro r  of 1. lhe oomputed raluem 

o f  h . ~ .  hare been given i n  table. 5 nnd 6 of A-pyendix d. 

rrom thrme table. we acre that for  n3 enal l  rrnd y,, 7 0.4 

V is more e f f i o i e n t  t h a n  V3 fo r  - 0-05 o r  4 = 0.25 

b u t  the  magnitude of the  r e l a t i r e  effioienoy is more when 

< r 0.05 than f o r  < r 0.25. when we take )( - U, V i s  

d r a y .  more e f f l o i e n t  .end bas the  maximvm r e l o t i r e  

effioienoy. When n3 i m  l a rge  and we take 0.25, V i m  

more e f f io l en t  o r  a lnos t  equally n i f io i en t  a s  V 3  f o r  a l l  

raluem of a . 

9.4. Beoommendatlonm 

b'rom the Qrerioua dimousslonm r e  note t t s b t  an  

intliaorimiamte ume of '8.Lrnys pool' eetlmste (1.8. 4 r 0 )  

i e  not good aw it i m  hibhly biaeed. Similurly,, un 

indimorisidate use of 'never pool' matimate i ~ s  a l s o  not 

good as it reaultm i n  a rarianoe whioh i w  larpr than the 

msan square e r ror  of the  emtimate V basud on the p r o l i m i n a r ~  

tenting. 



60 hen only l u g *  valumm of Yz3 a r m  mnviagmd a8 a 

poseibility by thm expmrinentmr, it 18 suggm~tmd that hm 

should uem .( - 0.05, but  for mall valuer of 4.,, , hm 

i r  adrimed to u8m 4 m 0.25 or even .( - 0.50. ' 4 1 ~  doma 

not a p p u  to hn an apprmoieblm mffmot on the m m m  squarr 

error of V and the rmlativm mftioienoy of V to V3. 


