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Summary

Singh and Kataria [2] and Singh and Upadhyaya (1] have
generalized the classes of estimators of population variance and
population mean respectively, proposed earlier by Srivastava and Jhalj
[3], (4] and claim that these are more efficient. Their claim is shown to
be Incorrect. : ’
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Introduction

For estimating the population variance of, ahd_ the mean Y of a

finite population utilizing the known population‘variance sZ and the

population mean X of an auxiliary variable x, Srivastava and Jhajj

31, [4] considered classes of estimators defined by

ty = s} h(u, v)’ | (1)

for the variance oz. and

Fi=¥ tw,v) (2)

and Fg= gy . w. V) _ (3)

for the mean Y. Here the functions h(.,.), t{...) and g(.,...) are
parametric functions satisfying certain regularity conditions and

Sk
u=—2- WV =

S ; s2 and X denote the sample variance and the sample
X

X
X ’
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mnean of the auxiliary variable x based on a simple random sample
of size n from the given finite population. By putting the conditions
h(1,1)=1,%1,1)=1 and g(Y 1,1)=Y, it was ensured that the bias .
of these estimators are of the order n™’. The mean square errors of
these estimators up to terms of order n”', were obtained and
minimized with respect to the unknown parameters in the classes.
The mmlmum mean square’errors of the estimators up to terms of
order n™' are given by

2 ~2 2
mll?l M(ty) = l'l.-1 0'; [[62(3’)_ 1}— (1_1) Cx+ - {32(){)_ } Z(I_I)KMJ (4)

[B2(x)-1 } - M*

(pCyv;- 7»)2]

(B2- B1- 1) (5)

min M) = min MFy) = n'y? [ Cy (1-p% -
where the notations are as used in Srivastava and Jhajj (1980,
1981).

Recently Singh and Kataria [2] and earlier Singh and Upadhyaya
[1] have proposed new classes of estimators for the variance and
mean respectively and claim that these are more efficient than (1)
and (2), (3) respectively. Their claim is not justified as the
improvement in mean square errors obtained and shown by them
is in the terms of order n 2 whereas they have taken the minimum
mean square errors of (1), (2) and (3) up to terms of order n! only.
‘Thus such a comparison is invalid and the claim about improvement
false.

2. Estimator of Variance

Singh and Katarla [2] in their paper have proposed a class of
estimators of oy given by :

ts = s2 h(u,v) ; 2
vy SH (6)

-where h(1,1) = 1 and a is taken a constant. Following the Taylor's
series expansion of the h(u,v), they arrived at the following
expression for the minimum mean square error of (6),
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n? oy [Ba)- 1}
L+ 3n7 pa)- 1) (7)

min M(t,) = min Mty) -

where min M(ty) is as given in (4), and claim that the proposed class
of estimators is more efficient than the class of estimators (1)
considered by Srivastava and Jhajj [3]. Now even if the expression
(7) is taken as correct, the conclusion drawn by them is incorrect.
The authors write that the expression for M(t,) is up to terms of order
n"! and the expression for min M(t;) as given in (4) is also up to terms
of order n~'. However, the difference min M(t;— min M(t,) as given by
(7) is of order n™>. Hence their conclusion is not valid. In fact, if (7)
is regarded as correct, the two estimators and tf‘ have same
minimum mean square errors up to terms of order n".

The derivation of the expressions for the mean square error and
hence its minimum value is also incorrect. The conclusion drawn
from equation (2.2) of Singh and Kataria (1990) that the bias is of

order n~! is incorrect. The leading term in the bias of t; is aogz which
is not of order nl. The expression (2.3) for M(t,) will involve not only
a, h; and hy but also hy;, hj2 and hgs, the second ‘order partial
derivatives of h(u,v) at the point (1,1). Up-to terms of order n!itis
given by : L

) T2
M(ts) = E[%+ %%(of,— a)e+ 20hm+ 20h 8
y y

+ (02 2 Za_2 2 4,2 2
o)+ —pte + (oyh1+ah”>n
oy ,

+-<o;', h} + o h22) o + 2(0; - adyt o ) h; en
[+ 2 (o;— ool +'a) ho e d+ 2(0; hh; + @ h12> n 6]

(8)

And now this should be minimized with respect to a, hy, hy, hy. hyo
and h,, to obtain the min M(t,). It can easily be seen that the value
of o that minimizes (8) is of order n”'. And if such a value of a is
used in the estimator (6), the second term on its right hand side is.
of order n”'. In all the discussion terms of order n™ are assumed
negligible as compared to those of order unity.



270 JOURNAL OF THE INDIAN SOCIETY OF AGRICULTURAL STATISTICS

N

3. Estimator of Mean

For estimating the mean Y Slngh and Upadhyaya [1] have
considered the class of estimators

¥o= hF, u,v)

generalizing the estimator (3) of Srivastava and Jhajj [ 4] by changing
the condition g(Y, 1, ) =Y toh(Y, 1, 1) = Y h, (Y, 1, 1). Here again
the discussion made in the preceding section holds.

The conclusion that the b1as of ¥, is of order n ! is not true

unless h; Y, 1. 1)=1+0(n" ), which has not been assumed. The
expression for M(¥n) as given in (2.3) of Singh and Upadhyaya [1] is
not correct and will also involve second order partial derivatives of
h(y,u.v) at the point (Y,1,1). Hence the optimum values as given at
(2.4) are obviously incorrect. Even if (2.5) is arrived at by imposing
some very restrictive conditions con the function h(g u,v), the
expressmn (2.5) and (1.4) of their paper are equivalent up to terms
of order n”!. The difference min M(Jg)- min M(¥y) as given in (2.6) of
Singh and Upadhyaya [1]is of order n ~* and hence their claim about
the increase in efficiency is incorrect.' There is an error (perhaps

printing) in the expréssion (2.6); it should have a multiplier nl—A .
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