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INTRODUCTION :

In sampling it isawell known fact that the proper
useof auxiliary information supplied by auxiliary variable
improves the efficiency of the estimators of population
parameters of the study variable. Ratio estimation isone
such example where this criterion is fulfilled. Ratio
estimators are used for estimation of population mean
when study variable and auxiliary variable are highly
correlated with each other. Early historical devel opments
of theratio method of estimation are beingwell presented
by, Sen (1993). Some of the modified ratio estimators
given by Cochran (1977); Murthy (1967); Prasad (1989);
Sen (1993); Singh and Tailor (2003 and 2005); Upadhyaya
and Singh (1999); Yan and Tian (2010) and Jeelani and
Magbool (2013) areavailableinliterature.

Theclassical ratio estimator for population mean v
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of thestudy variableisdefined as y, =y/-x=Rx assuming
that population mean of the auxiliary variableis known
y and iaresamplemeansof study variable and auxiliary
variable, and the mean square of the classical ratio
estimator is (M SHy,)=6Y"[C2+C2-2p,,,C, C,). Where
8=1-7.1=% R populationratio, p,, is correlation co-

efficient between study variable and auxiliary variable,
C,and C areco-efficient of variations of study variable

S S, W&

and auxiliary variable. Also Cy=7,CX=7, pyx—sysx :

respectively.

Suggested estimator:
In this section we suggest a new ratio estimator by
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adapting an exponentia estimator given by, Bahl and Tutgja
(1991). The suggested ratio estimator will take theform
asgiven below;

Yena)=VY HYeen—VVeem)l=wW+ (- W) Yeer) (1)

where, 3_/E(BT) isthe exponential estimator proposed
by, Bahl and Tuteja (1991) and isasfollows;

VE(BT)—YEXD(XH] ()
Also in equ. (1) vy isis a constant such that the

mean square error of the proposed estimator ;'E(M.J) is
minimized.

Estimation of bias and mean square error of the
suggested estimator :
For calculation of bias and mean square error of

the proposed estimator we have y=vY (1+n,) and

x=X(1++n,), such that the expectation of n, and n, is
equal tozeroE(m)) =E(n,) =0

Now we have

Emo>2=a[%} ©)

E(nl)z—é[%j (4)
Sw (S S

E(No, 1) =0 Sysx{ )—(J 5)

where,

)2
S1-1/ 1-1/.5, ‘/z oY Jz-“:l(xi-X) ,

N-1
~ /zm-?)(xi -X)
Sy = N-1

Applying Taylor series expansion and expectations
on equ. (1), we can have the Bias and MSE of the
proposed estimator in thefollowing steps;

;E(MIJ)'?:V{HO'K'QJXK} (6)
where, k-"1_3,2, NoXM
2 8 2

Applying the value of K in equ. (6), the above
equation changesto ;

n, 3 2, MoXN ng 3 2, NoXN
yE(MIJ)Y Y{ﬂo [21 8” 02 1] W(zl gﬂ 02 l)}

(")

Utilizing theequ. (7), the Bias of proposed estimator
will be;

— SX 2
Bais(yE<M.J9=8Y[7J [L-yL] (8)
Z
where, L—[g éx]

Taking the value of L in equ. (8), Bias of )_/E(MI.J)
becomes;

Bais(yeqn12) =0 [%jz H g B Z;X] L|J(§ _iﬂ 9)

Syx Sy 15
where, Z, =/=

ERN
Now the M SE of ;/E(MIJ)Wi” takethefollowingform;
MSE(;/E(MU))-v=V{I‘]O-F-l]JXF} (10
where
r="

2
Utilizing the value of " in equ. (10), we have;

MSE Ve qui3)-Y = Y{ Sy } (11)

Again by using Taylor series expansion and taking
expectations and squaring on both sidesin equ. (11) then

the MSE of YequiWill be

_ _ 2 X2 (1112
MSE (Yeuig) —BY{[%J +{§/X)4(l v) Sjy% (SYJ( ]( LIJ)}
(12)

Theoptimum value of y to minimizethemean square
error of equ. (1) can be easily found as,

%MSE(;/E(MIJ)) =0 (13)
Then
PTss Sxx/{%%} (14
where,

DR ‘/ﬁ ,
SN ST N
Sp= (T
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Now recalling the equ. (1) and applying w* initin
place of w such that the M SE of §E(M.3) iISminimumin
place of.

Then the MSE (Yequiz) will be

MSE (Veu12) :l_fY (?J 1_[5?_;&] )
Now;
S)’X Sy S, Syx Sy S |-
YEM19) {1'2851&/{7/?Hy+28y—sxl{7/?}y EBT)

(16)

The mean square error of (15) will tend to mean
squareerror of (16) by replacing y in (1) by y*, thenthe
mean square error of (16) will be;

MSE(yE(MIJ) ) zﬂY [SYJ l_[sy_sxx]

Y

As we know the classical ratio, product and
exponential estimator given by, Bahl and Tuteja (1991)
for population mean v and there mean sgquare errors by
applying Taylor’s first degree expansion are as follows;

ooy 3. (3] 2335

(17)

1-f -
yE(BT) yexp[ J and M SE(YE(BT)) -2V

RN

For efficiency comparison we have;
The MSE of (17) will be less than MSE of (18),
(19) and (20) if and only if
S 1S S
y<3- 45ysx {Y X} then MSE(VE(MIJ)<MSE(yr)
(21)
Six

\y<3+4sy—s(/{

< ||4D
> ||>S/’

} then M SE(VE(M 19<M SE(ypr)
(22)
/

\V<2—4§y_sx></{ } then MSE(yE(MIJ))<yE(BT)

<&
X ||

(23)

Empirical study :

For empirical study two natural populations where
considered from Singh and Chaudhary (1986) and
Cochran (1997). The population parameters and the
constants computed from the above popul ations are given
Table 1. The efficiency comparisonisgivenin Table 2.

18 Conclusion :
(18) Fromtheoretical discussion and numerical example,
N 2 2 infer that the proposed estimator is more efficient
_ L2 )(S ) (& S (S5 wein prop
(ypr)—y[ ja”d'\"SE(ypr)—* {[YJ +(§] [“Zsysx {Y x}j} than the classical ratio, product estimator and the
(19) exponential ratio estimator given by, Bahl and Tutga
(1991), as the efficiency of the proposed estimator is
much higher than the efficiencies of the classical ratio,
Table1: Parametersof the population
Paramet _ _
Populations mees N n Y X Pyx S G S G
Singh and Chaudhary (1986) 22 5 2262 146754 0.92 33.04 1.46 2562.14 1.74
Cochran (1997) 49 20 116.16 98.67 0.69 98.82 0.85 102.97 1.04
Table 2 : Relative efficiency comparison
Estimators
o) Yor) YeBT) Yem1g)
Singh and Chaudhary (1986) 180.63 167.13 210.13 286.41
Cochran (1997) 128.27 110.56 166.32 21219
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product estimator and the exponential ratio estimator
given by, Bahl and Tutgja (1991). Hence, we strongly
recommend that the proposed modified estimator may
be preferred over the classical ratio, product estimator
and the exponential ratio estimator given by, Bahl and
Tutgja(1991)for the use of practical applications.

Authors’ affiliations:

S.E.H. RIZVI, MANISH KR. SHARMA, NAGEENA NAZIR AND
FAHEEM JEELANI, Sher-e-Kashmir University of Agricultural Sciences
and Technology of Jammu, JAMMU (J&K) INDIA

LITERATURECITED:

Bahl, S. and Tutgja, R.K. (1991). Ratio and product exponential
estimator. Information & Optimazimation Sci., 12 (1) :
159-163

Cochran, W.G (1997). Sampling Techniques, 3 Ed., John Wiley
& Sons, Inc., New York, U.SA.

Jeelani, M.l. and Magbool, S. (2013). Modified ratio estimators
of population mean using linear combination of co-
efficient of skewness and quartile deviation. South
Pacific J. Nat. & Appl. ci., 31 (1) : 39-44.

Murthy, M.N. (1967). Sampling theory and methods, Statistical
Publishing Saciety, Calcutta(W.B.) India

th

Prasad, B. (1989). Some improved ratio type estimators of
population mean and ratio infinite population sample
surveys, Communications in Statistics: Theory &
Methods, 18: 379-392.

Sen, A.R. (1993). Someearly devel opmentsin ratio estimation,
BiometricJ., 35(1) : 3-13

Singh, D. and Chaudhary, F.S. (1986). Theory and analysis of
sample survey designs, New Age I nternational Publisher.

Singh, H.P. and Tailor, R. (2003). Use of known correl ation Co-
efficient in estimating the finite population means,
Satistics Transition, 6(4) : 555-560

Singh, H.P, Singh, P, Tailor, R. and Kakran, M.S. (2004). An
Improved Estimator of population mean using Power
transformation. J. Indian Soc. Agric. Sat., 58(2) : 223-
230.

Singh, H.P. and Tailor, R. (2005). Estimation of finite population
mean with known co-efficient of variation of an auxiliary,
STATISTICA, anno 65 (3) : 301-313

Upadhyaya, L.N. and Singh, H.P. (1999). Use of transformed
auxiliary variablein estimating the finite popul ation mean.
Biometrical J., 41(5) : 627-636

Yan, Z. and Tian, B. (2010).Ratio method to the mean estimation
using co-efficient of skewness of auxiliary variable,
ICICA2010, Partll,CCIS106(2010):103-110.

Year
* % % % x Of Excellence » x % * %

Internat. Res. J. Agric. Eco.& Stat., 8 (1) March, 2017 : 100-103 103
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE




