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SUMMARY

Using .the predictive approach advocated by Basu [1] we develop an
almost unbiased ratio estimator of a finite population mean which is found

to be more efficient than its competitors.
Key words : Almost unbiased ratio estimator, efficiency, mean square

error, predictive approach.

Introduction and construction of the new predictive ratio estimator

Lety, and x,(1<i< N) be the values of two positively correlated variates

y and x defined on a finite population of N units with means Y and X
respectively. Let (y, X) and (Y, X)) denote respectively the means over a simple .
random without replacement samples of n units and the unsampled residuum.
Under the usual prediction approach of Basu [1] an estimator of Y is given
by ’ ‘
N-n

N

A n—
Y—Ny+ T

wherez‘ is the implied predictor of —Y_r. If we use TR=§7ir/i as a predictor
of Y, Y reduces to the classical ratio estimator Y, .= ?i/i (cf. Srivastava [3]).

Using Taylor linearization method (e.g. Cochran [2]) and noting that to

o@m™), ' _
| _ N (V) _Cov®Y)
E(TR)—?{1+N—11L x* XY ]il

an almost unbiased ratio estimator of Y can be obtained as -

N 2
Non ™ cx)],

Tyg=Ty1+6
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Mogy (1, X, y)=18.71, pg,, (r, X, y) = 12.50, j,q, (r,x,y)=0.16
By o X, ) =—0.10, p, ¢, x,y)=1.90, u,, @, x,y)=1.08
Computations were done for n = 3. The table 4.2 shows the variance and

RE of Y, over other four estimators considered in the study. The variances

or mse’s were computed as mentioned for population I. The maximum gain
in efficiency over all the estimators is observed when 6 assumes the optimum
value of 6 =—1.00. The estimator Y is seen to be more efficient as compared
to ?HR even when 6 departs in the neighbourhood of its optimum, the range

heing ~0.6 to —1.38. The common range of @ values in which the estimator
Y, is superior to both y, and y’ is comparatively smaller ringing from -0.77
A

* to~1.22. Tt is to be noted that the estimator Y, a member of Y_which coincides

with the optimum estimator, recorded maximum gain in efficiency as compared
to all other estimators. '

Empirical study thus demonstrates that the survey practitioner can generate
estimators which are more efficient than sample mean as well as ratip and
Hartley and Ross [1] estimators from the proposed class of estimators Y, for
certain optimum or near optimum values of 6. It is possible in practice to obtain
a near optimum value of 6 using (3.6) or (3.10) by substituting the' values
of estimated variances and covariances from the data at hand.
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which is analogdus to the almost unbiased ratio estimator
A A "
YT=YR[1+6(cxy—c )]

deﬁnedbmi [4],where9 n! N'lc —Z(x f)(y ﬂ/(n—l)xyand
ies

E (x,~%) */(n—1) %2 Substltutmg Tz and T in the predictive equatlon

l €8
(1. 1) we now deﬁne .a new almost unbiased predlctlve ratio estlmator

Yye =Y+ 0T, €y —CD.

. A A A
2. Comparison of YMR, YT and YR

To terms of order n2, Tin ([4]) obtained
A = 0 v
MSE (Yy) = Y‘{G(Co2 -2C,+Cp+2 ﬁ(C12 -2C, +GC,p)
» +-92{2(c20 —C 2+ (Cpy Cop— C )}] @.1)

- where C, =K /i" Y“ K, being the (p, q)th cumulant of x and y. The author _
also made a comparison between Y and Y and showed that to O(u"z)

MSE (Y,) < MSE (Y,) : | 2.2

Using the same notations and approximations used by Tin ([4]) to
O(m™2) we may obtain :

e et e

. 0
MSE (V) = Yz[e(cozv—\ 2Cy; + Cyg)+ 2 1(Cpy — 2Cy, + Cyy)

+ 92{2 l;;_zl:‘ (cm = Cp) +(Cyy Gy - Cfl)H, (2.3)
Comparing (2.3) with (2.1) we have ’ . s
. MSE@M,m)<MSE(¥,) . | e
< and then combining the results in (2.2) and (2.4) we éet . ,
P MSE (Y,yz) < MSE (Y;) < MSE (Y) @y
N .

Thus the new estimator Y, r Seems preferable to its competltors ie.,
Y and Y on grounds of bias and mean square €rror.
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