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- - : SUMMARY

A class of estimators for population:meanAwhen the population variance is
known has been suggested. It is-shown that the Optlmum estimator in the class -
has a smallar bias as compared to estimators proposed earlier.
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Introduction

Let y, Y2, . - - » ¥a be a random sample of size n from a populaiioh
with unknown mean ¥ and known y)a;iance o3, Upadhyaya and Srivastava
(2] proposed the estimator

Cyeem S

| and obtained the bias and mean squared error (MSE) fo order O(n-?) as

Bias (m @) (1 + oY) | (1,2)
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~and 'MSE (71) = (oﬂln) (1 - o’lnY’) (1.3)
Upadhyaya and Singh [1] proposed an equally efficient estimator
Pa=9 + ot Yny(* + o) S (1.4)
but with smaller biaé to order O (1Y) as
Bias (§;) = o%n¥Y o ) : (1.5)

. The burpose of this paper is to consider a class of estimators of the
mean when population variance is known. The large sample approxi-
mations have also been investigated.

2, Proposed Class of Estimators

Assuming the popula_tidri variance o to be known, we consider the
class of estimators for the mean Yas

Py =Y + Kot 8 — o*[np . , (2.1)

where § = (np* + o)L and K is the characterizing scalar to be chosen
suitably.
The bias, MSE and Kopt. for minimum MSE are

Bias () = Ko? E (3) — o* E (np)™*' : (2.2)

MSE (§;) = E (?a —Y) + K“ ot E(p 9)? + o E("” 5’2)'1
+ 2K o E(Y%3) — 2 K o® Y E (0)
—2Ko*n1EQ)+ 202 YE .(nj*)'1 — 20yl (2.3)

“and Kopt. = [T E (93) + o® nt EG) — Ep)] | [o® EGSY)  (2.4)

The expectations involved in these expressions are mathematically intrac-
table. We, therefore, resort to derive the.large sample approximations.

3. Large Sample Approximaticns

We write

<
l
=

+
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where ¢ is of the order O (n~!/?) with E(c) = 0 and E(e*) = o%n. Choos-
ing nlarge enough so that | e | Y| < 1, we may easily get the expcctatlons
_by retaining terms of order O (n—’) as :
B9 = (1 T, B = ot P
EG) = (1 + 20%nY3)/n ¥3, E(®3) = (n¥)? R

and E(PS)? = (n? Y?) and E(GW)= 1 — o®n¥?)/n

From (2.2), (2.3), (2.4) and (3.1) we get (upto terms of order O (1~%)) ,
Bias (i) = o (K —1—ofn¥H)nf¥ RER)

MSE Go) = o* [l + (K—1) (K=3) Wn¥Yn -~ (33)

and  Kopt. = 2. ‘ (39

4. Comparison

For Kopt., the estimator y,, its bias and MSE become
2 =3 + a9 (1 — o¥np?)/(0)* + 0% 4.1

Bias (yg) = (d’/nf) 1 - o’an—“‘) : (4.2)
anci MES (3,) = (a’ln_) (1 — ;r" [nY?) | (4.3)

From (1.2), (1.5) and (4.2), we have Bias (Y)) < Bias (¥;) < Bias (¥3)
upto O (n~ ’) And all three estimators have equal MSB Therefore, the
estimator ya is an improvement over y, and yl
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