
International Journal of Scientific & Engineering Research Volume 9, Issue 8, August-2018                                                             1893 
ISSN 2229-5518  

IJSER © 2018 
http://www.ijser.org 

Estimation of Variance of Finite Population 
Using Double Sampling Scheme 

Shashi Bhushana and Chandni Kumarib 

aDepartment of Mathematics & Statistics, Dr. Shakuntala Mishra 
National Rehabilitaion University, Lucknow, 226017, India. 
bDepartment of Applied Statistics, Bahasaheb Bhimrao 
Ambedkar University, Lucknow, 226025, India. 

_______________________________________________________________________ 

Abstract 

In this paper, a class of double sampling log type estimators are proposed for 
estimating the population variance. The expressions for bias and mean squared 
error are obtained up to the first order of approximation. It has been found that 
the proposed estimator is most efficient than the estimators available in 
literature. A numerical study is also given in support of the work done. 

____________________________________________________________________________ 

1 Introduction 

Double sampling is used when the information about auxiliary variable is not 
readily available. Here, we use two auxiliary information for estimating the 
population variance. Both the auxiliary variables are correlated with the study 
variable. The ratio, regression, product and difference methods take advantage 
of the auxiliary information at the estimation stage. Many authors like, Pandey 
and Dubey (1988), Upadhyaya and Singh (1999) , Kadilar and Cingi (2003), 
Singh and Taylor (2003), Singh (2003), Sisodia and Dwivedi (1981), Koyuncu 
and Kadilar along with many others have proposed various estimators using 
auxiliary information on various population parameters like coefficient of 
skewness, kurtosis, variation, standard deviation, correlation coefficient, etc. 
Sometimes, it is more economical to obtain information on more than one 
auxiliary information; this would probably help in improvising the efficiency of 
the estimator, used to estimate the parameter under consideration. The 
literature deals with a wide range of ratio, product, difference and exponential 
estimators proposed by various renowned authors using multiple auxiliary 
information (Olkin (1958), Raj (1965), Singh (1967),Shukla(1966), etc.). 
Recently, Bhushan and Kumari (2018) had made the use of logarithmic 
relationship between the study variable and auxiliary variable, we have made 
the use of multiple auxiliary variables x0s for estimating the population 
variance. The proposed estimators would work in case when the study variable 
is logarithmically related to the auxiliary variable. 
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Consider a finite population 1 2, ,..., NU U U U= of size N from which a sample of 
size n  is drawn according to simple random sampling without replacement 
(SRSWOR). Let iy , 1ix  and 

2i
x  denotes the value of the study and two auxiliary 

variable for the ith unit 1, 2,...,i N= of the population. Further, let y , 1x  and 2x
be the sample means of study variable and two auxiliary variables. Also, 
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variance of the study and two auxiliary variables respectively. 

2 The suggested generalized class of log-type double sampling 
estimators 

We propose the following new classes of log type estimators for the population 
variance 2
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where 2* 2
i ix i x iS a S b= +  and 2* 2

i ix i x is a s b= +   for i = 1, 2  

such that ia , ib , ic  and id
 
are optimizing scalars or functions of the known 

parameters of the auxiliary variable 'ix s  such as the standard deviations 
ixS ,  

coefficient of variation 
ixC , coefficient of kurtosis 2 ixb , coefficient of skewness 1 ixb  

and correlation coefficient 
i jx xr  of the population ( )0i j≠ = . 

3   Properties of the suggested class of estimators 

In order to obtain the bias and mean square error (MSE), let us consider 
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coefficient of kurtosis of y and x respectively. 

Theorem 1  The bias and the mean squared error of the proposed estimator 
considered upto the terms of order n−1 are given by 
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Proof.  Consider the estimator 
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On solving and then taking expectation on both the sides, we get 
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Squaring and then taking expectation on both the sides of equation (3.1), we 
get required expression of MSE. 

Corollary 1. The optimum values of constant are obtained as 
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The optimum mean squared error is given by 
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4. Multivariate extension of proposed class of estimators 

Let there are k  auxiliary variables then we can use the variables by taking a 
linear combination of these k  estimators of the form given in section 2, 
calculated for every auxiliary variable separately, for estimating the population 
variance. Then the estimators for population variance will be define as 
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where ia , ib ,  ic and id  are the optimizing scalars i = 1, 2, ..., k. 

Theorem 2  The bias and the mean squared error of the proposed estimator 
considered upto the terms of order n−1 are given by 
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5 Efficiency comparison 

In this section, we compare the proposed classes of estimators with some 
important estimators. The comparison will be in terms of their MSE up to the 
order of n−1. The optimum mean squared error of proposed estimator is given 
by  
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5.1 General variance estimator 
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5.5 Singh, Chauhan, Sawan and Smarandache (2011) type variance 
estimator 

2 2ˆ
y yS s=
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It’s mean squared error is given by  
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5.6 Olufadi and Kadilar (2014) variance estimator 
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It’s mean squared error is given by  
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5.7 Das and Tripathi (1978) type variance estimator 
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It’s mean squared error is given by  

2'
1
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6 Empirical study 

The data on which we performed the numerical calculation is taken from some 

natural populations. The source of the data is given as follows. 

Population 1. (Chochran, Pg. no. 155). The data concerns about weekly 

expenditure on food per family. 

y :  weekly expenditure on food 

1x : number of persons 

2x : the weekly family income 

Population 2. (Choudhary F. S., Pg. no. 117).  

y  : area under wheat (in acres) in 1974  
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1x  : area under wheat (in acres) in 1971  

2x  : area under wheat (in acres) in 1973 

The summary and the percent relative efficiency of the following estimators are 
as follows: 

Table 2: Parameters of the data 

Parameter 

 

Population 1 

 

Population 2 

 
N

 

33 34 
n

 

11 10 
*
2 yb  

 

4.032 2.725 

1

*
2xb

 

1.388 12.366 

1

*
2xb  

 

1.143 1.912 

1

*
22 yxI

 

0.305 0.224 

2

*
22 yxI  1.155 2.104 

1 2

*
22x xI  0.492 0.152 

 

Table 3: PRE of the estimators 

Estimator Pop. 1 Pop. 2 
2ˆ
yS  100 100 
2ˆ
rS  91.627 29.173 
2ˆ
pS  50.236 17.524 

2ˆ
sS  109.836 75.636 
2ˆ
DS  122.595 230.718 
2ˆ
KS  122.595 230.718 

1opt
T  148.776 233.896 

 

7  Conclusion 

This work utilizes the two auxiliary information to the study variable under 

double sampling. It is clear from the comparative study and numerical study 
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that the proposed estimator perform better than conventional estimators viz. 

variance estimator, ratio type estimator, product type estimator, Das & Tripathi 

type (1978) estimator, Singh et al. type (2011) estimator, Olufadi and Kadilar 

type (2014) estimator etc. Hence, the proposed estimators have much more 

practical utility than the conventional estimators. 
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