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Abstract 

A class of estimators are suggested for estimating the population variance 
using two auxiliary information in the form of variable and attribute under 
double sampling. It’s bias and mean squared error are found to the first order 
of approximation. Further, an efficiency comparison and numerical study is 
also given. 

____________________________________________________________________________ 

1 Introduction 

In sampling, auxiliary information proves to be fruitful way to increase the 
precision of the estimator. This auxiliary information may exist in both the 
forms: auxiliary variable and auxiliary attribute. Naik and Gupta (1996) defined 
ratio type estimator of population variance when the prior information of 
population proportion of attribute as auxiliary information is available. Bahl 
and Tuteja (1991) have proposed an exponential type estimator by using 
auxiliary variable. However, the fact that the known population proportion of 
an attribute also provides similar type of information has not drawn as much 
attention. Though some work has been done in this area like Koyuncu (2012), 
Singh and Solanki (2013), Bhushan et al. (2012), etc. But there are many 
situations, where the auxiliary information about the auxiliary attribute and 
auxiliary variable can be easily available, we can take the advantages of both 
the forms of auxiliary information to increase the efficiency of the estimators in 
various estimation problems. But in cases where such auxiliary information is 
lacking, we can make use of double sampling or two-phase sampling technique 
provided that such information may be easily and economically obtained. 
Neyman (1938) was the first person to introduce the double sampling 
technique in the history of sampling. However, in recent years, various authors 
(viz, Sisodia and Dwivedi (1981), Upadhayaya and Singh (1999), Kalidar and 
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Cingi (2006), Singh et al. (2004, 2008) etc. have made the use of prior 
knowledge about parameters of auxiliary variable like population variance 
along with coefficient of variation, correlation coefficient, coefficient of kurtosis, 
coefficient of skewness, standard deviation etc. for estimation of population 
variance of a variable of interest. In fact, such prior knowledge can also be very 
useful when a relation between the presence (or absence) of an attribute and 
the value of a variable is observed. Let Y be the study variable, X be the 
auxiliary variable and f be the auxiliary attribute. 

Consider a finite population 1 2, ,..., NU U U U= of size N from which a sample is  
drawn according to simple random sampling without replacement. Let, iy , ix  
and if  denotes the value of the study  variable, auxiliary variable and auxiliary 
attribute for the ith unit 1, 2,...,i N= of the population. Let, 'x  and 'p  be the 

larger sample mean and ( )
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auxiliary attribute 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
x i x iS a S b= +  and 2* 2

x i x is a s b= +   for i = 1, 2  
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2* 2
f i f iS a S b= +  and 2* 2

f i f is a s b= +   for i = 1, 2  

such that ia , ib , ic  and id
 
are either real numbers or functions of the known 

parameters of the auxiliary variable x  and auxiliary attribute f  such as the 
standard deviations xS  , fS ,  coefficient of variation xC , fC , coefficient of 
kurtosis  2xb , 2 fb , coefficient of skewness 1xb , 1 fb  and correlation coefficient ρ  of 
the population. 

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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On solving and then taking expectation on both the sides, we get 
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Squaring and by considering expectation on both the sides of equation (3.1), we 
get 
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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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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  

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 9, Issue 8, August-2018                                                                 1888 
ISSN 2229-5518  

IJSER © 2018 
http://www.ijser.org 

( )
2

4
1 1yopt

BM T S
A

 
= − 

 
 

5.1 General variance estimator 

 

It’s mean squared error is given by 
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5.4 Singh, Chauhan, Sawan and Smarandache (2011) type variance 
estimator 
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5.5 Olufadi and Kadilar (2014) variance estimator 
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It’s mean squared error is given by  
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5.6 Das and Tripathi (1978) type variance estimator 
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It’s mean squared error is given by  
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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 

x : number of persons 

f : the weekly family income 

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

y  : area under wheat (in acres) in 1974  

x  : area under wheat (in acres) in 1971  

f  : 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  29 30 
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n

 

11 10 
*
2 yb  

 

4.032 2.725 
*
2xb

 

1.388 12.366 
*
2 fb  

 

1.143 1.912 
*
22 yxI

 

0.305 0.224 
*
22 yfI  1.155 2.104 
*
22xfI  0.492 0.152 

Table 3: PRE of the estimators 

Estimator Pop. 1 Pop. 2 
2ˆ
yS  100 100 
2'ˆ
rS  119.692 38.956 
2'ˆ
pS  65.714 20.984 

2'ˆ
sS  114.495 90.921 
2'ˆ
DS  122.486 231.107 
2'ˆ
KS  122.486 231.107 

1opt
T  151.509 242.192 

7  Conclusion 

This work utilizes the auxiliary information in form of auxiliary variable and 

auxiliary attribute to the study variable under double sampling. It is clear from 

the comparative study and numerical study that the proposed estimators 

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, 

Bhushan et al. type (2018) estimator. Hence, the proposed estimators have 

much more practical utility than the conventional estimators. 
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