
JOURNAL OF NORTHEASTERN UNIVERSITY 

Volume 26 Issue 02, 2023  ISSN: 1005-3026  https://dbdxxb.cn/ Original Research Paper 

Submitted: 22/04/2023        Accepted: 10/05/2023 

146 

                                                                                 

                                                                 
 

ON SOME IMPROVED ESTIMATOR FOR ESTIMATION OF POPULATION 
VARIANCE USING AUXILIARY INFORMATION 

 
  Peeyush Misra and Manish Kumar* 

Department of Statistics, D.A.V. (P.G.) College, Dehradun – 248001, Uttarakhand (India) 
dr.pmisra.dav@gmail.com and kumarmann03@gmailcom  

 

Abstract: The purpose of this paper is to use auxiliary data to estimate the population variance 
of the study variable. A estimator for estimating population variance has been proposed to the 
first order of approximation and bias and mean squared error are produced. The efficiency of 
the suggested estimator is proven to be higher than that of the usual unbiased estimator. The 
present study is supported by an empirical study also. 
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1. Introduction 

It is commonly known fact that using auxiliary data in sample surveys significantly improves 
the accuracy of estimators of population parameters like mean, variance and coefficient of 
variation of the study variable. When auxiliary information is available, researchers want to 
use it in the estimation process to provide improved estimator of the parameter under study. 
Das et al (1978), Isaki (1983), Kadilar C. and Cingi H. (2007),Yadav and Kadilar (2013) and 
Singh , H. P. et al.(2014) Misra and Singh (2014), Misra (2015) and many others have 
examined the issue of estimating the population variance. 
 Let, 
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where y1,y2,…yn are the observations on y and x1, x2,…xn are the observations on auxiliary 
variable x for a simple random sample of size n. 

For estimating population variance, An improved estimator is proposed as 
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(1.1)  

2. Bias and Mean Square Error 

Let,  01 eYy   

 11 eXx   

 2
22 1 es yy    

 3
22 1 es Xx    

 41 es XYxy    

So that 𝐸(𝑒 ) = 𝐸(𝑒 ) = 𝐸(𝑒 ) = 𝐸(𝑒 ) = 0 
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Now Expression (1) in terms of ei’s, we have 
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In the first order of approximation, the bias 2ˆY  is given by considering the expectation on 

both sides of (2.1).  

   222 ˆˆ YYY EBias    

  





























Ynn

C

n

A
Yk

Xnn

C

n

A
XkBias

Y

YY

X

XXY
Y 2

03
2

42
22

30
2

42
1

2
2 4444

2
ˆ







  

                    

 





















n

A

Ynn

C
Yk

Xnnn

C
Xk Y

Y

Y

Y

X
2

03
2

2
22

12
2

2
1 222

1
2







 

                         

 












n

CC

XnYnn
YXkk YX

YX








422
1

2
2
12

2
2122

21                         

  


















2
03242

22
30242

1

2
2 4444

2
ˆ

Y
YY

X
XX

Y
Y Y

CAYk
X

CAXk
n

Bias






  

                   
 


















 Y
Y

Y
Y

X A
Y

CYk
X

CXk
2

0322
22

1222
1 22122








 

                   

 








 YX
YX

CC
XY

YXkk 






 42212
2

12
2

2122
21                                (2.14) 

squaring (2.13) on both sides and then taking expectation, we have m.s.e to the first order of 
approximation is : 
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The two normal equations for k1 &k2 is as follows 
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on solving the two normal equations, we have 
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For these optimum values of k1& k2, the minimum mse from (2.14) is given by 
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3. Theoretical Comparison 

a) We compare the proposed estimator 2
ys with respect to usual unbiased estimator of 

population variance 2
ys and the condition for which the proposed estimator will be efficient is 

given by 

    02
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2  yy sMSEsMSE                                                                                       (3.1) 

b) We compare the proposed estimator 2
ys with respect to Misra et al (2017) of population 

variance 2
yks and the condition for which the proposed estimator will be efficient is given by 

22 21  yyyC                                                                                                       (3.2) 

4. Empirical Study 

For empirical study, we consider the data as 
Data given in Cochran (1977, pg. 34) related to the weekly food expenditures of 33 low-income 
families are used to calculate the suitable values. 
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MSE’s of the estimators  

a)    63112.14172 ysMSE  

       79192.150
min

2 ysMSE  

 

b)   13127.10652 yksMSE  

        79192.150min
2 ysMSE  

 
5. Conclusion 
The performance of the proposed estimator has been established theoretically and empirically 
both. To evaluate the effectiveness of the estimators, use the mean squared error criterion. 
Comparing the suggested estimator to study and compare the standard unbiased estimator for 
population variance has performed better than  in terms of MSE. 
The percent relative efficiency (PRE) is 940% and 710 % above the usual unbiased estimator 
for population variance and hence the proposed estimator exhibits its improved efficiency. 
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