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Summary

An estimator of variance of a normal population when two guessed values
of mean are available has been considered and its efficiency is examined.

I. Introduction

Consider a random sample Xi, Xz, Xn of size k from a
normal population with unknown mean (a and variance If cr^ is
known, Pradhan [2] developid a («+?)»»»» test of '• (a=!^o against

ff2'• which minimizes the sum of the probabilities of
two types of errors, given by

Rejectif ...(1)

where x is the sample moan. Singh and Pandey [3] showed tliat test
(1) has the same property eVen if is not known.

Estimator of using prior information m the form of a
guessed value of y. have been considered by Davis and Arnold [1],
and Srivastava and Singh [4]. In this paper we propose an estimator
of the variance using [^o and as guesised (somehow) values of n.
Its propsrties are studied and relative efficiency is discussed.

* Present acjdress '.P.G.'College, Varanasi,
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2. The Proposed Estimator

The proposed estimator of is

rr2 =
ks^+{\—k) wo if

ks^+{\—k) w\-, otherwise,
...(2)

where
n ft

vvf = ^(^i-^)2,7=0, I
. 1=1/=!

and k (0<A:^1) is a constant chosen by the experitaenter according
to his belief in guessed values. It is possible to write (2) as follows :

riLdlp^/4-(I-jt)(^-[io)^ if
n-{l-k) otherwise

3. Bias, MSE and Relative Efficiency of o®

The expected value of a® is

nc~{l-k)
E{.g^)=E

P

2

f^o + i^i

5'® + (I-^)(«-Fq)®

n—{\—k)
x< +E

2 J

2 J

n-{l-k)

s^-Esiei
2 • J

n
a^+d-A:)

x<
1^0 +(^1

52+(I,-A:)(S-(ii? /,

{x-i^Yf{x)dx , . ...(3)

where

• Ho+ Hi
2

Vm " ( V
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Simplifying (3), we get

£:((7-)=a2+ —il-k)
n

where

<I> (0= <f>ix) dx.

a- and 8^= n _,.=o, 1,
(I

Hence, the bias in expressed as a function given by

£(a2)-a2 (l-A;)
Sf-2(8i-S,) ii fa)-(8{-S>(a)

Now

£(<^'')= E

•P

(^O + Hl

Lc «

. . 1^0+ 1^1
2 J

• • • x>
.2 J L 2 J

2

{x-\i^Yf{K)dx

2

+2(I-A:) o2(-^^—
Ho+ Hi

(S-fZo)V(^) dx+ (x-y^iYfix) dx ... (4)

2
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Simplifying (4), we obtain

n"

•[ 3+ 6S? + St - { 4(Si- So)(2+a^) - 6(Sf- +

4(S?- So')} ^(«) -{6(S? - So) + (2! - S^)}®(«)]

+2(l-/c)( ]'Al+S',~2(Si-Sa)M-
\ ft In

CS?-Sg) <&(fl)].

So,

MSEip'')=E {c") -2c^E (>)+

•• - [4(Si - So)Xl + a^)-6{Sl-Bl)a+4iSl~8lma)

• -[4(S?-Sg) + (Sf-Son]®W}] ..(5)

Tlie relative efl&ciency of to is given by

MSEii^)

-[4(Si-8o)(I+a2)-6(Sf - S^)a+4(8?.--

-[4(S?-S^)f(St -So')]®(«)} J'
Differentiating (5) w.r. to k and putting the derivative equal to zero,
we get

. («-l)(A-2)
2+(/2-1)A '

where

A =2+4Sf + St- [4(Si-So){l +- fl2) - 6(S? - 8l)a+ 4(8? -Sg)]0(fl)

[4(S?-So') + (S!-8o)]0(a)

which is the value of k for which MSB (cf^) is minimum. The relative
efficiency will be greater than one if

k'<kKl ,
where

2-4n+{n-\)A
" .2+(/z-l)A



aN estimator for Variance of a normal popuLATioN, 5$.

4. Recommendations

In order to compare the efficienay of the proposed estimator a'
with that of s^, we have computed the values of e for n—lO, 15, 30

0.3(0.2)0.9 and for set of values ofSo and which are given in
Table 1 to 4. As the loss (gain) in efficiency is small where n is large,
(see Table 1—4), we have computed the values of for only small
value of 72=10, in Table 5 (see Appendix). From Table 5, we
conclude that for fixed n if —1 0<Si<! and"(SQ= - 2, §1=2)
any value of/deads to improvement of o2 over s^, which may also
seen from Table 1 to 4. In above [said ranges of So and §1 the gain in
efficiency decreases as k increases in general. As the value oik
increases, the ranges of Sq and Si for which is more efficient than

also increases. Therefore we suggest to choose k in the following
manner :

(r) If (i. is expected to lie very near to fifl or [^1,'any value of A
may be chosen.

(») If [A is not expected to differ much from (^q or (Xi, k may
be bhosen around 0.5.

(iii) In. other situations, r.e., n may differ too much from (^o or
(Ai, k should be taken equal to I.
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Values of e

TABLE 1

fc=0.3.

Appendix

n

5i

So
-3 -2 -1 0 1 i 2 3

10 ' 0.2866 0.6194 0.9820 •L1135, 1.1562 0.8240 0.5167-

15 -4 0.3674 0.7007 0.9853 1.0732 1.0403 0.8697 0.6064-

30 0.5282 0.8182 0.9913 1.0355 1.0194; 0.9270 0.7474

10 0.6193 0.9820 1.1200 1.1125 0.9724 0.7259

15 -3 0.7007 0.9853 1.0774 1.0726 0.9786 0.7916

30
/

0.8181 0.9913 1.0375 1.0352 0.9877 0i8792

10 0.9813 1.1200 1.1404 1.0974 0.6300

15 -2 Oi9848 1.0774 1.0904 1.0631' 0.7101'

30 0.9910 1.0375 1.0437 1.0306 0.8247

10 1.1155 1.1383 1.1109 1.1125

15 -1 1-.0745 1.0891 1.0715 1.0726

30 1.0361 1.0430 1.0347 1.0352

1.0 1.0692 1.1200 1.1200

15 0 1.0444. , 1.0774 1.0774'

30 1.0214 ,1.0375 1,0375

10 0.9813 0.9820

• Id 1 0.9848, 0.9853

30 0.9910 0.9913

10 ! 0.6217
15 2 0.7028

30 0.8196
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TABLE 2

k = 0.5

61

\ Si
n -3 -2 -1 0 1 2 3

So \
\

10

15

30

10

15

30

10

15

30

10

15

30

10

15

30

10

15

30

10

15

30

0.4462 0.7782 1.0196 1.0876 1.C625 0.9256

-4 0.5377 0.8341 1.0116 1.0569 1.0404 0.9457

0.6914 0.9059 1.0051 1.0277 1.0196 0.9703

0.7782 1.0196 1.0908 1.0872 1.0143

—3 0.8341 1.0116 1.0550 1.0566 1.0079

,0,9059 1.0051 1.0288 1.0276 1.0032

1.0192 1.0908 1.1006 1.1077

-2 1.0113 1.0590 1.0653 1.0519

1.0049 1.0287 1.0318 1.0253

1.0886 1.0996 1.08o4

-1 , 1.0576 1.0647 1.056l'

1.0281 1.0315 1.0273

1.0656 1.0908

0 1.0425 1.0590

1.0206 1.0287

1.0192

1 1.0113

1.0049

0.6903

0.7622

0.8602

0.8590

0.89 o6

0.9429

0.7867

0.8409

0.9100

1.0872

1.05od

1.0276

1.0908

1.0588

1.0288

1.0196

1.0116.

1.0051

0.7801

0.8356

0.9068
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TABLE 3

k=0.1

\. s.
n

So
—3 —2 —1 0 1; 1 3

10 0.7028 0.9271 1.0319 J.0560 1.0473 0.9951 0.8791

15 —4 0.7730 0.9473 1.0205 1.03o7 1.0309 0.9953 0.9121

30 0.8676 0.9714 1.0099 1.0203 1.0151 0.9970 0.9519

10 0.9271 1.0319 1.0570 1.0558 1.0299 0.9661

15 —3 0.9473 1.0205 1.0374 1.0366 1.0192 0.9751

30 0.9714 1.0099 1.0184 1.0180 1.0092 0.9864

10 1.0318 1.0570 1.0603 1.0534 0.9314

15 . —2 1.0204 1.0374 1.0396 1.0349 0.9504 .

30,, 1.0099, , 1.0184 1.0195 1.0172 0.9731

10 i.0563 1.0600 1.0555 1.0558

15. —1 . 1.0369 1.0394 1.0364 1.0366

30 1.0181 1.0194 1.0179 I.0I80

10 1.0484 1.0570 1.0570

15 0 1.0316 1.0374 1.0374

30 1.0155 1.0184 1.0184 '

10 1.0318 1.0319

15 1 1.0204 i.0205

30 ' 1.0099 1.0099

10 . 0'9281

15 2 0.9480

30 0.9718
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TABLE, 4

fc=0.9

63

\ -S,
n

So V
—3 —2 —1 0 1 2 3

10

15

30

10

15

30

10

15

30

10

15

30

10

15

30

10

15

30

10

15

30

—4 0.9674 1.0046 1.0171 1.0196 1.0187 1.0130

0.9768 1.0027 1.0113 1.0130 1.0124 1.0084

0.9877 1.0012 1.0056 1.0065 1.0061 1.0040

1.0046 1.0171 1.0197 1.0196 1.0163

—3 1.0027 1.0113 1.0131 1.0130 1.0111

1.0012 1.0056 1.0065 1.0064 1.0053

1.0170 1.0197 1.0200 1.0193

—2 1.0112 1.0131 1.0133 1.0128

1.0056 1.0065 1.0066 1.0064

1.0196 1.0200 1.0196

—1 1.0130 1.0133 1.0130

1.0065 1.0066 1.0064

1.0188 1.0197

0 1.0124 1.0131

1.0062 1.0065

1.0170

1 1.0112

1.0056

0.9981

0.9982

0.9988

1.0203

1.0061

1.0029

1.0052

1.0031

1.0014

1.0196

1.0130

1.0065

1.0197

1.0131

1.0065

1.0171

1.0113

1.0056

1.0047

1.0028

1.0012
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TABLE 5

Values of k' n=10

's„\^ —3 • —2

1

1

—1 • 0 I 2 3

, -4

3

0.9627 0.8701

0.8701

0.3810

0.3809

—1.5727

—1.9819

-0.2150

—1.5219

0.7228

0.4181

0.9089

0.8107

—2 0.3838 —1.9791 —4.8020 —0.9266 0.8653

—1 —1.6895 —4.2964 —1.4390 --1.5218

0 -0.3023 —1 .9791 —1.9819

! 0.3838 0.3809

2 0.8691


