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CHAPT . X 9

DISQUSSION OF BIAG, M AN SQUArs ~HROR

AND HELATIVE -PPFICI .NCY,

In this ohapter we shall disouss the resulte of hias,
meéan square error and relative efficliency of the true
error estimate, ¥, obtained by the proposed prooudure as
defined in Chapter 8. The disousesion which follows 18
based on the theoretical results obtained in the precsding
chapter and computational results ss:embled in Appendix 8.
We shall be partioularly intereated in comparing the mean
square error of V with that of an unblased vetimate 73 of
the true error and in msking recommendations for the use
of proposed estimatiocn procedurs.

The bias and mean square error of the estimate V are
functions of 7 parametera 3 three degruv.s of fre:dom
ny, Ny, A3} two levele of significance “ and Aol

and two parameters ¢,, and qgjw Cut of theye =even
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parametere n,'e are fixed by the experiment, <. and Yo
are muisance parametere nnd hence none of theee ie at the
choloe of the experimenter. Cur diecussion for the use of
the proposed eetimation proocedure will therefore be
confined to a suitable choloe of the two levels of
eignifioance <, and <., . In order to sinmplify
caloulations we have taken %, m { = <X (say).

To 1lluetrate the biap and mean square error of V we
have considered two sets of deyrecs of fre:dom n4y Ny, and Rye
In one, we have taken the true error degre s of freedom Ry
rmall and in the other osee Ny hae been taken large. Tables
| = 6 assenbled in Appendix B show bias, mean square srror
and relative effiolenoy of V o \L for < = Q, 0.05, 0.25,
1.0, corresponding to different values of 4. and <, -

All these caloulations have been made on IBM 7044 gomputer
inetalled at I.I.T. Computer Centre, Kanpur and we acknowledge
with thanks the servioe rendered by the centre.

9.1. Disgussion On Bias

In this section we disouse the results of bilas.
Tables 1 and 2 give results of bias 3xpressed as a fraotion
of 632. These tables indicate that for <« ¢, the
numeriocal value of bias deoreases as 4, and/or ..
increases and becomes zerc at Gue .. w 1. For A= 1,

the bias is slways sero; as this corresponds to using
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the estisate V,. Por = # 1.0, we observe that the
absolute vxlue of bias degoreaces ae we inorease < for

“i & 0ebe If we exclude these extreme cases X = 0
and <X = 1, we observe that for ‘yiu= | .= 1, the bias
inoreases as < 18 inoreased snd is greater than

“{ <« 2) in magnitude and confirms the result 8.3.2.
For a fixed value of . and < = 0.05, the absolute
bias inoreases and then it deoreases ne we increase i3 °
The same is true for Y.: . It i@ wlsv observed from these
tadbles that the megnitude cof dlas exprees:d as a fraotion
of 352 » 1o grepter when Ny is e2all than when Ny is
large. Any 2lirht deviation in Computed Values may de dus

to the oomputationsl approximstions.

9.2. Disgussion of MNear §guaro error

Next, we discuss the results of mean aqusre error.
iables 3 and 4 in Appendix B show the mean square error of
V as a fraotion of 034w When Dy is swall and we use the
estimate based on preliminary tests of signifiocance, we
obeerve that the estimate has a mean gquare error whioch 1is
in general, swaller than the varianoe of the unbiased
eatinmate v, for all values of the nuisance parameters.
fihen nz is large, this is true provided ¢ .> 0.6. For

Yo fixed, the msan square error of V, in general,
deoreases as we increase & .. There is no suoch tendenay

howsoever, when we fix &, .



9.3. Relative Lffiolenoy

Now, we disouss the results of relative efficiecncy of
¥ to Vs We denote the relative sffioiency of V to VS by
2 0‘4/11
e 20(V) and define 1t by ~—=2—2 X 100 , where MSE(V)
MSE(V)
denotes the mean squars error of V. The oomputed values
0f heyse have been given in tadbles 5 und 6 of Appendix 2.
From these tables wv sce that for Ry small nnd 4., .; O.4
V is more effioient than Vy for <« = 0.05 or < = 0,25
but the magnitude of the relative effioclency i{s more when
{ = 0.05 than for < = 0.25. When we take . w 0O, V ia
always more efficient and has the maximvm relstive
effioienoy. when ny ie large and we take < = 0,25, V s
more efficient or almost equally wifiolent as VB fer all

values of 4y . .

9+4, Kegommendations

From the previous discuesions we note thut sn
indisoriminate use of ‘always pool' estimate (i.0. < = 0)
i8 not good as it 1is highly bilased. Similarly, an
indiscriminate use ot 'never pocl' estimate 1p aleo not
g00d ARs it results in a variance whioh is largzer than the

mean square srror of the estimate V bamcd on the preliminary

testing.



“hen only large values of ¢,, are envisaged as &
poasibility by the sxperimenter, 1t is suggested that he
should use < = 0,05, but for small values of <,. , he
15 adviged to use < = 0.25 or sven < = 0.50, ‘%, does
not appear to have an appregiable effect on the mean aquare

error of V and the relative efiioienoy of V to V3.



