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SUMMARY

Utilising the value of coefficient of variation for an auxiliary variable, a
modified ratio estimator for double sampling is proposed which is more
efficient than the usual ratio estimator in double sampling and the simple
mean estimator when pyx lies between certain range.

Introduction

Sisodia and Dwivedi [2] noted that by utilising the value of C,
coefladent of variation (C.V.) for an auxiliary variable, a modified
ratio estimator is more efficient than both ratio and simple mean
estimator when Py;, lies within a certain range. When information
on population mean ^jv is not available double sampling is used.
The usual biased ratio estimator in double sampling is given by

7sd==^x„, ...(I.l)
•^n

and its bias aad the meaa square error are given by Sukhatme and
Sukhatme [3].

In the present paper utilising the value of C^, a modified ratio
estimator in double sampling is proposed and its efficiency has been
compared with the corresponding ratio estimator and. the simple
mean estimator. A cost fuction is also considered and the optimum
values of «' and n, and the optimum variance of the proposed
estimator are obtained. The efficiency of the proposed estimator has
been illustrated with the example given by lessen [I].
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modified ratio estimator in double sampling

The proposed estimator is

ynix'n'+ Cxi

/

It can be easily seen that to the first order of approximation

...(21)

E(7mrd)—7N

Where

l+(-^- y) (d' -p,. Cy C',) ...(2.2)

c; =sA Py.=SjS.,Sy, Cy=Syl7N,

With its relative bias given by

(j- CJ ...(2.3)

and MSE given by

1 1

If n'= N, the MS£ of TuJiD to the first order of approximation
reduces to MSE of modified ratio estimator proposed by Sisodia and
Dwivedi (1981). When the information about Cx is not used we

get , the MSE of proposed estimator reduces to the MSE
of the usual ratio estimator in double sampling.

Comparision OF Tmjid With the Usual Ratio Estimator
IN THE Double Sampling and with the Simple Mean

Estimator ;

A. /N

The estimator Tmrd will be more eflScient than Tjio if,
M>M*

i.e. Rn Sx 2Rn 9yxSxSy> "j Sx 2^
1 C, f

t.e. Pyx<Y +c.

P' ^xSy Pyx

...(3.1)
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The estimator Ymrd will be'more efficient than the simple mean
estimator if

+ n' n) "

i.e. p«>i C'JCy . ...(3.2)

Combining (3.1) and (3.2) we find that the modified ratio
estimator in double samphng is more efficient than the ratio estima
tor in double sampling and simple mean estimator if

2

Cx

2-^—^ ^ 2Cy\ Xiv+C-tj
^nJ

Cost Function

Consider the simple cost function

C-n'C'+nC" ...(4.1)

Where C and C" are the unit costs of observing an X) [in phase /]
aod Yi [in phase //] respectively and C is the total budget. It can be
shown that

Opt. Var.

where

ss

N C C C yn Xn

5000 100 I.OOO O.IO 80 22 20 .924 I.OO .832

Pa;j.=0.9

Cx

...(4.2)

CXy
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Utilising the value of C-V. for auxiliary variable, we obtain
the following optimum values of ti' and n and the optimum variance

«'=409, «=59, opt. Var. (7mkb)=38.3

Whereas, without using the C.V. the optimum values of n' and n and
optimum variance given by Jessen [1] are «'=408, rt=59, opt Var.
(riiD)=42.7). Hence, the efficiency of the purposed estimator
relative to the usual estimator is U1 per cent.
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