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Abstract: In this paper, a ratio-cum-product type estimator in case of post-stratification has been proposed. The bias and
mean squared error of the proposed estimator are obtained up to the first degree of approximation. The mean squared error
for the proposed estimator has been obtained and it has been shown that the proposed estimator is more efficient than the
usual unbiased estimator and the estimators suggested by Ige and Tripathi [7]. Theoretical conditions are obtained under
which the proposed estimator is more efficient than considered estimators. Finally, in order to find the merits of the proposed

estimator an empirical study has been carried out.
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1 Introduction

Singh [14] used information on population mean of two
auxiliary variates and proposed ratio-cum-product type
estimator for population mean in simple random sampling.
Motivated by Singh [14], Tailor et al. [16] studied the
properties of Singh (1967) estimator in stratified random
sampling. Ige and Tripathi [7] studied classical ratio and
product estimators given by Cochran [3] and Robson [13] in
case of post-stratification. Recently Lone and Tailor [10] and
Lone and Tailor ([11], [12]) proposed ratio and product
exponential type estimators in case of post-stratification.
Initially, Hansen et al. [5] discussed the problem of post-
stratification. Later many authors Fuller [4], Jagers [8], Holt
and Smith [6], Jagers et al. [9], Ige and Tripathi [7] and
Agrawal and Pandey [1] contributed significantly in this area
of research.

LetU = (U1 U, Uy ) be a finite population of size N
. Using simple random sampling without replacement, a

sample of size N is drawn from population U . After
selecting the sample, it is observed that which units belong

to h™ stratum. Let N, be the size of the sample falling in

L
h" stratum such thatz n, = n - Hereitisassumed that n
h=1

is so large that possibility of N, being zero is very small.

Let X,; be the observation on i unit that fall in h®
stratum for auxiliary variate x and Y,,; be the observation on
i"™ unit that fall in h™ stratum for study variate y, then

L
X = th X, - Population mean of auxiliary variate x,
h=1

L
Y = ZWth : Population mean of the study variate y

h=L
— 1 &
X, = —thi : h™ stratum mean for auxiliary
Ny =
variate X,
ol
Y, = 'R Z Y, :h™ stratum mean for study variate
h i=L
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y.
2 Various Estimators
We considered the following estimators. The expressions

V(.),M(.) and B(.) denoted the variance, mean squared
error and bias of the considered estimators.

(i) Usual unbiased estimator

L
Yos = Z\Nh Yo
h=1

2.1)

N
Where W, = Wh is the weight of the h" stratum and
v, = Z Vi is sample mean of N, sample units that fall
nh i=1

inthe h™ stratum.

Using the results from Stephen [15] the variance of Ypg to
the first degree of approximation is obtained as

V(Tpe =(———)ZW S+ L h-w, s,

h=1
(2.2)
Where

Np

Sih = Nhl—lZ(yhi _Y_h )2 '

i=1

(ii) Ige and Tripathi [7] estimators
Ige and Tripathi [7] introduced the following estimators

5 X
YR:V (__j,
s s XPS

an z
Y Vi PS
7 (zj

L L
Where Xpg = ZWh X, and Zpg = ZWhZh .
h=1 h-1

(2.3)

And

(2.4)

The biases and mean squared errors of Ige and Tripathi [7]

estimators Y.X and Y. are obtained as
2 1 1)1

B(Y;;):(H_W]:th (RS%-S,,) @5

B(Yﬁ,@) (———J ZW Sy

h (85h + R1ZS>§h _ZRlsyxh)

(2.6)

@.7)

(LP)_ 1 1)\ ( 2 202 )

MY |= N ZWh S +RISL +2R,S
h=1

(2.8)

Y

Where Rl:X and R2=;:.

3 Proposed Estimator

Singh [14] proposed a ratio-cum-product estimator in simple
random sampling using two auxiliary variates as

3.1

Tailor et al. [16] defined Singh [14] estimator in stratified
random sampling as

g X\ z
RPst yst (Xst j(%] :

Following Singh [14], we propose Tailor et al. [16] estimator
in case of post- stratification as

32)

(3.3)
Where Yp, , Xps and Zp, are unbiased estimators of
population meanY , X and Z respectively.

To obtain the bias and mean squared error of the proposed
estimator, we write

Yi =Y_h(1+e()h), X, = )?h(1+elh) and
z, =Z,(1+e,, ) such that

E(eoh):E(elh): E(ezh) =0,

1 1

E(egh): W N th!
h h
1 1

E(el)= wWON Ch.
h h
1 1

E(e)= W.N. Ch.
h h

1 1
E(eoney)= (W - N_]pyxhcyhcxh ,
h h
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1 1
E(epnesn)= (W _N_jpyzhcyhczh and
h h
1 1
E(ene,n)= (W _N_jpxzhcxhczh :
h h

Expressing (3.3) in terms of €;, 'S, we have

(VR';S —V)z V[eo —e, +e,—e.e +e’

+ €06, — eleZ] (3.4)
L _ L .
ZWth €on ZWh X €
Where eo ZM* ,el Zhﬂ*
Y X

L
ZWhZheZh
And 82 = hle

Now taking expectation of both sides of (2.4), the bias of the
suggested estimator to the first degree of approximation is
obtained as

=) (1 1)& (R R
B(YR'ID?’ ): [E_ﬁszh{YTZSyZh __isxzh'

h1 Z
R R
+ %th - YTl Syxh} (3.5)

Similarly the mean squared error of the suggested estimator
up to the first degree of approximation are obtained as

N L
bz (22w o5 +ris + Ris
h=1

- 2(F\)lsyxh + Rl RZszh - RZSyzh )}

4 Efficiency Comparisons

(3.6)

From (2.2), (2.7), (2.8) and (3.6), it is observed that the

proposed estimator Y_RF;,s would be more efficient than

(i) Usual unbiased estimator Ypq i.

A

M(YRF;S)_V( yPS)<0 if

yxh
B Z(Rl stxzh - I:\)Zsyzh )J< 0

(ii) Ige and Tripathi [7] ratio estimator Y% i.e

L
>W, [R?S2 +R2S2 — 2R,S
h=1

4.1)

A A

M (?Rif)— M (\FP'; )< 0 if

L
ZWh [Rzzszzh — 2R, R,S, + R2Syzh ] <0, (4.2)
h=1
(iii) Ige and Tripathi [7] product estimator YAPF; ie
M (\?RFF’? )— M (\ﬁf’s )< 0 if
L
>'W,[R?S% 2R RS, —2R, S, |<0 (43
h=1

5 Empirical Study

To show the performance of the proposed estimator in
comparison to other considered estimators, we use a
population data set. The description of population is given
below.

Population I- [Source: Chouhan [2]]

Yy : Productivity (MT/Hectare)

X : Production in ‘000 Tons and
Z : Area in ‘000 Hectare

Ny=10 N,=10 n, =4 n, =4

V-0 V=67 R X,
=10.41 =289.14

Z,=632 Z7,=80.67 S,=050 S ,=141

S S S, =119 §,,=10.82

=3.53 =111.61

S yxi Syx2 Syzl = Syzz =-7.04

=1.60 =144.87 0.05

szl szZ =

=1.38 92.02

Table 5.1 Percent relative Efficiencies of y, \?;; . YR

and y s with respectto y

Estimator | Percent Relative Efficiency
Yps 100.00
VR 270.00
Ve 149.00
YARES 348.19
6 Conclusion

Section 4 provides the conditions under which the proposed
estimators Y_RFF’,S has less mean squared error in comparison

to usual unbiased estimator Ypg , Ige and Tripathi [7]
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estimators Ypsand VY, .Table 5.1 exhibits that the

proposed estimators Y_R',D,S has highest percent relative

efficiency in comparison to other considered estimators
.Hence, it can be concluded that the proposed estimator is
recommended for use in practice if the conditions defined in
section 4 are satisfied .
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