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This paper advocates the problem of estimating the finite population mean in sample
surveys. We have suggested the generalized class of estimators under Midzuno (1950) -
Lahiri - Sen (1952) type sampling scheme and its properties are studied up to the first
degree of approximation. Further, we compare the proposed sampling strategy with the
mean per unit estimator, classical ratio estimator, product estimator, linear regression
estimator and the generalized ratio estimator (Walsh) under the simple random sampling
without replacement. Also, we find out the unbiased estimate of the variance. On the basis
of suitable range information, we give some concluding remarks related to proposed
sampling strategy. An empirical study is given in support of the present study.
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INTRODUCTION

Let the population consists of N units. Yi and Xi denote the i
characteristics of the population. The population mean of the

study variable is denoted by Y and population mean of the
auxiliary variable which

is known is denoted by X anditis given as

_ 1 N _ 1 N
Y =—ZY1 and X =_ZX1‘ respectively.  The
N3 N5
population variance of the study variable and the auxiliary
2

1 < =
variable  is  given  as o yz = N Z(Yl -Y ) and
i=1

2

ol = ii()(l -X ) respectively.
N3

Since the study variable and the auxiliary variable are
correlated with each other and there exists a linear relationship
between two variables. Thus p be the correlation coefficient
between the variable under study and auxiliary variable which
measures the degree of linear relationship between two
variables, it is given as
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B Cov(Y,X)
- GYGX

where Cov(Y,X)=E(Y-Y)(X - X)
V(Y)=E(Y-Y)
V(X)=E(X-XY)

Also C and C_ be the coefficient of variation of “Y” and ‘X’

respectively and it is given as

o o
C,=—=and C, =—=-
Y X
where o, and o, are the standard deviation of the Y and X

respectively.

Now let us take a random sample of size ‘n’. y, be the i"

characteristics of the study variable of the sample and x, be

the i™ characteristics of the auxiliary variable of the sample.
Sample mean of study variable for estimating the population

mean is denoted by ) and it is given as

1
ys_;;yt
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The sample mean of auxiliary variable is denoted by X and it

1 n
is givenas X, = —Zx,.

When the random sample s is selected by simple random
sampling without replacement, the generalized ratio for

estimating population mean Y is

__ yy(aX+B)
7 (aX+p) + Aa(X-X)

where A is the characterizing scalar to be chosen(1952)
suitably.

We now consider the generalized ratio estimator Yy, under

Midzuno (1950) (1952)- Lahiri (1951)- Sen (1952) (1952)
type sampling scheme and denote it by y 4

The proposed Midzuno (1950)-Lahiri-Sen(1952) type
sampling scheme for selecting a sample ‘s © of size n is given
as selecting the first unit of the sample by probability

proportional to (a)_(+B)+AOL(Xi -}_(), where X, is the

size of first selected unit.

. (a}_(+B)+Aa(XI. -}_()
PO (axop)
remaining (n-1) units in the sample from (N-1) units in the

population by simple random sampling without replacement.
Thus,

P(S) = Z {prohabilily of selecting ith sampleunit at first draw} {probabilily of

i=1

and  selecting  the

selecting (n—1)units out of (N —1) units by SRSWOR}
3 ((D_(‘FB)‘FA(X(XZ.-)_()
P(S)_;=1 N—lC (OO_(-FB)
X+B)+Aa(x X)
Ne, ((xX+B)

2 BIASEDNESS OF (47

The formula for calcuklting biasness of (?M ) is given as
7/)7(05)( +p )
(05)_(+,B)+Aa(f—)_()

Taking expectation on both the sides,

.)_;Ay:

B y(aX+p
E(3,,)=E (a)?.};)jﬁ()-i-Aa(f)—)_()
ve, _(a)?-i-ﬂ)
:SZ:‘ (a)_(?;i)+Aa(>?—)_() )
r(aX+p)  |(aX+p)+da(x-X))

:;(a)?+,3)+/1a(f—)?) C, (ax+p)

e, _
-3 { 7
=7E(Y)

7

Bias(¥,, ) =E (7, )- 77

Therefore, (YA7 ) is not an unbiased estimator of population
mean.

Mean Square Error Of (YAV)

MSE(3,,)=E[3-T]

-t (ay?ﬂ()ﬁ;(ﬂx)_y)j
| r7(aX +p)F(aX +p)-Vha(x-X)|
B ((xX+ﬂ)+Aa(x—)?)

¥(aX +p)-Tia(x-X)]

} P(s)

_ NZC‘[}/)_/(&XJHB)

(aX+,6’)+Aa(x—)?)

_i{}/y(aX+ﬁ) Y(aX+p)- YAa(xX)T{(aX+ﬁ)+Aa(xX)}
= (aX+ﬂ)+Aa(x )?) ”c”(a)?Jr/;)
| {79(aX +B)-T(aX + B)-Vha (3 X)) :
_5:1 (aX+,b’)+Aa(x—)_() NC,,((Z)?+,3)
=Z {77 (aX +p)-T (aX +p)-Via(x - X)) i
[ (T )
| (a)?+ﬁ)
ve, - Wi Taa(s— 7 2 +Aa(7)?—)?) - 1
;{{7 (@X + )7 (aX +p)-Via(T-X)} {1 (aX+ﬁ)} ]"cﬂ(a)prﬁ)
= aX + aX + YAa (x - + (xi)?) 1 1
_E{{7 (aX+p)-7 (a X +p)-Tha(7-X)} {1 ( 7+,6’)} La)ﬁﬁ)
o B
y-Y x—-X
Let &, z—(y — ) and &, z—(x — )
Y X
Such that E( &, )=E( &, )=0
e (Nom) S0
and V(&,))=E(¢g, )= i 70
. (N-n) s
V(e R B
Thus (1) becomes,

— 2 AaXe, B 1
{{;ﬂ (1+¢, )(aX+,6’) (aX+,6’) YXAag,} {H—(a)?Jrﬂ)} :|(aX+ﬂ)z
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1
(a/\7+ﬁ)2
= (OCXLﬂ)ZE[{(V—l)Z Y? (a)?+ﬂ)2 +72502)72 (a)? +,B)2 . YZAzazglz)?z

+2(7—1)}/)72(01)?+ﬂ)2 &

Aag X . AatelX?
(aX+p) (a)?+/i’)2

E{{(}/—l)Y(azX+ﬁ)-¢-;/g“)’(0()(-*—ﬂ)—YAazé;,X}2 1-

—2(7—1))72)?(a)?+ﬂ)Aa£| —27172)?(a)?+ﬂ)Aa£150}
2

_ Aas X . Ace, X
(a)?+ﬂ) (05)_(+,B)

(ignoring higher power terms)

R E[{(y—l)z P (aX+p) +

r? (}/—l)2 A2 X +Yy? (11)?+ﬂ)2 e+ L’ X?

(aX+ﬁ)’
—2;/(;/ )Y Y(aX+ﬂ)Aagugl +2V (y-1) X Aa’e? —2y)72)7(a)7+ﬂ)Aa5‘,g,}]
[{ an+ﬂ (;/—1)2 Azaz)?zE(Elz)JrI?Z}/z (a)?+ﬁ)zE(g‘,2)

aX+ﬂ

+V XA E(2) -2y (r - 1)V X (@ X + B) Aa E (g,6,)+ 27 (y 1) X’ A’ E (&)
277X (aX + B) AaE (5,6, )}]

1 20l o 2 =
T(@x Y o077 (@ 472
27 (=¥ (aX + B) das, +27" (y-1) 4°a’S} <27 (a X + p) das,, ||

1)’ 426”82 +7* (a X +ﬂ)2 SI+Y?A*a’S?

= 5 [(}/—I)Z Y? (a)?+ﬂ)2 + )72;/2/420:253 +}/2(05)7(+ﬂ)2 Sf —2;/2)7Aa(a)?+ﬂ)sl\}

=— 2|:(}/—1)Z ?Z(a)?+/i’)2+yz{}72A2asz+(a)?+ﬂ)sz—217Aa(05)?+ﬁ)$w}}

_ 2¥as,
(a)_( + ﬂ)

YA aS?
(a)_(+ﬂ)2

= (}/—1)2 Y+ S)2,+
2.1

which is the mean square error of the estimator under the
proposed sampling strategy.
Differentiating (2.1) with respect to constants and equating to

zero, we get the optimum values of these constant by solving

the two normal equations i.e.

Y A*aS? 2YAa

~)Y +y4 S L—r——=8,+|=0
U S Ry X A)
2.2)
= {27/2172Aa2Sf —2Y7’a(aX + ) Sxy} =0
(2.3)

From (2.2) we get

J—

_ 2Yda
(a)_(+ﬂ)

Y2 A*a*S?
(a)_(+,8)2

v 2 2
Y + Sy+

(2.4)
From (2.3) we get
A ===
7 Yas,
(2.5)
Substituting (2.5) in (2.4), we get
y2
T =5 +{S2 (1—,02)}
d (2.6)

Now minimum mean square error under the proposed

sampling strategy is obtained by putting (2.5) and (2.6) in (2.1)

we get
B
MSE(yAV )opt - 72 +{S2 (1—,02 )}
’ (2.7)
Efficiency Comparison
Comparison with mean per unit estimator
MSE(‘)_}AV) < MSE(‘)_})WO}”
(3.1.1)

Comparison with ratio estimator
MSE (‘)_}A?/ ) < MSE (-)_/)mtio

(3.2.1)
Comparison with product estimator
MSE(y,,)< MSE(¥) .

(3.3.1)
Comparison with linear regression estimator
MSE (7, )op, <MSE(7,)

(3.4.1)

Comparison with generalized ratio estimator

MSE(5y,, )op, <MSE(7,)

opt

(3.5.1)
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