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ABSTRACT 
 

For efficient and precise estimate of population variance, we have proposed some new ratio type 
variance estimators in the current research work by incorporating the linear combination of 
conventional and non-conventional parameters of auxiliary information. Bias and mean                        
square error have been computed up to the first order of approximation. Numerical              
demonstration has been carried out to test the efficiency of new proposed estimators against 
existing estimators. 
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1. INTRODUCTION 
 
Population variance is one of the key indicators 
to provide the knowledge about the variations. As 
the variations occurs naturally almost in every 
field of science, even in our day-to-day life. To 
have the accuracy about the levels of these 
variations, we need precise and efficient 
estimators for the estimation of finite population 
variance. Especially when the estimates are 
being operated in terms of ratios, factors like the 
differences in ratios, skewness and presence of 
outliers cause biases in the estimation. As it is 
well known fact that accurate and precise 
estimates help us in decision making, cost 
savings as well as in policy making. Thus in 
order to have the reliable and precise estimates 
of population parameters, finding an efficient 
estimator is a common practice of authors to 
address the issue of precision.  Using auxiliary 
data, Isaki (1983) introduced the ratio and 
regression estimator. Later, Kadilar& 
Cingi(2006a) proposed ratio type variance 
estimator by utilizing coefficient of skewnes as 
supplementary information to enhance the 
efficiency of estimator. Similarly, A Class of 
estimators was also proposed by Subramani J. 
and Kumarapandiyan (2012) who have modified 
estimators using quartiles and quartile deviation 
as supplementary information to improve the 
efficiency of estimators. Similarly Bhat M. A et 
al., (2018) have used known values of auxiliary 

information. Khan & Shabir . J (2013) has used 
quartiles as auxiliary information to enhance the 
efficiency of estimators. Prased . B.and Singh H. 
P (1999) has introduced improved ratio type 
variance estimators. Yadav S.K. Sharama et al, 
have incorporated tri-mean and quartile as 
auxiliary information to minimize the bias.  
 

Singh H.P Taylor et al., have used power 
transformation to enhance the efficiency of 
variance estimators. By employing the 
modification technique to achieve the goal of 
efficiency, we have developed some new 
efficient estimators for the estimation of 
population variance.  
 

2. REVIEW OF ESTIMATORS IN 
LITERATURE 
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3. EXISTING ESTIMATORS FROM THE LITERATURE 
 
Ratio type Variance estimator proposed by Isaki (Isaki, 1983): 
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Ratio type Variance estimator proposed by Upadhayaand Singh (1999): 
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Ratio type Variance estimator proposed by Kadilar and Cingi(2006a): 
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Ratio type Variance estimator proposed by Subramani and Kumarapandiyan(2012): 
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4. PROPOSED ESTIMATORS: WE HAVE DERIVED HERE THE BIAS AND MEAN 
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The proposed estimator 2ˆ ; 1, 2,3
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S i =  is given below: 
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Expanding and neglecting the terms more than 3rd order, we get 
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5. EFFICIENCY CONDITIONS 
 

Here, we have derived the efficiency conditions of proposed estimators with other existing estimators 
under which proposed estimators have performed better than the existing estimators. 
 

The bias and mean square error of existing ratio type estimators up to the first order of approximation 
is given by 
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From Equation (5.2) and (5.4), we have 
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6. NUMERICAL ILLUSTRATION 
 
We use the data set of Bhat et al., (2018, page228) in which fixed capital is denoted by X (auxiliary 
variable) and output of 80 factories is denoted by Y (study variable). The Population parameters are 
given below 
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Table 1. Bias and mean square error of existing and proposed estimators 

 

Estimators Population-1 PRE% 

Existing Estimators Bias MSE PRE% 
Isaki (1983) 14.92 7705.22 285.30 
Upadhyaya and Singh (1999) 13.50 6327.13 290.97  
Kadilar and Cingi (2006) 14.79 7665.78 293.47  
Subramani and Kumarapandiyan 12.41 6207.29 234.27 
Proposed Estimators Bias MSE 238,93 
Proposed Estimator-1 1.64248 2700.69 240.98 
Proposed Estimator-2 1.27416 2648.04 283.84 
Proposed Estimator-3 0.18925 2625.53 289.48 

 

7. CONCLUSION 
 

The new proposed efficient estimators modified 
by incorporating the linear combination of 
conventional and non-conventional parameters 
as auxiliary information have performed better 
than the existing estimators. The improvement 
can be easily accessed from the Table 1, by 
comparing the bias and MSE and PRE of 
existing and new modified estimators. 
 

Hence new modified estimators may be preferred 
over existing estimators for use in practical 
applications. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 

Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of this manuscript.  
 

COMPETING INTERESTS 
 

Author has declared that no competing interests 
exist. 
 

REFERENCES  
 

Bhat, M. A., Maqbool, S., &Subzar, M. (2018). An 
improvement in variance estimator for the 
estimation of population variance using 
known values of auxiliary information. 

International Journal of Pure & Applied 
Bioscience, 6(5), 135-138.  

Cochran,W.G (1977), Sampling Techniques. 
New-York, John Wiley and Sons. 

Isaki, C. T. (1983). Variance estimation using 
auxiliary information. Journal of the 
American Statistical Association, 78(381), 
117-123.  

Kadilar, C., &Cingi, H. (2006a). Improvement in 
variance estimation using auxiliary 
information. Hacettepe Journal of 
Mathematics and Statistics, 35(1), 117-
125. 

Khan. And Shabir, j (2013) ‘ A ratio type 
estimator for the estimation of population 
variance using quartiles of an auxiliary 
variable’, Journal of  Statistics  applications 
& Probability, Vol.2, No. 3,pp.319-325 

M .A .Bhat*1, S. Maqbool2, S .A .Saraf2, Ab. 
Rouf2and S .H Malik2, NLMID: 
101666096. Journal of Advances in 
Research 13(2): 1-6, 2018 Article 
no.37321. ISSN: 2348-0394  

M.A.Bhat, S.Maqbool1,Ab. Rauf1, S.A.Saraf1and 
M.A.Malik1, Variance estimation Using 
Linear Combination of Standard Deviation 
and Deciles. Current journal of Applied 
Science and Tecnology 25(6),2017; Article 
No. CJAST.37323 

Prasad,B.andSingh,H.P. (1990) ‘ Some improved 
ratio type estimators of finite population 
variance in sample surveys’, 



 
 
 
 

Bhat; Adv. Res., vol. 25, no. 6, pp. 76-82, 2024; Article no.AIR.125661 
 
 

 
82 

 

Communication in Statistics: Theory and 
methods, Vol. 19, pp.1127-1139. 

Yadav S.K.Sharma. et al (2019). Searching 
efficient estimator of population variance 
using tri-mean and third quartile of  
auxiliary variable. Int. J Bussiness and  
Data Analytics. 1(1),30-40 

Singh, H.P., Tailor,  R.,Tailor, R. and 
Kakran,M.S. An improved estimator of 
population mean using power 
transformation, Journal of the Indian 
Society of Agricultural Statistics 33(2), 13-
18, 1981 

Subramani, j. and Kumarapandiyan( 201b), 
Variance estimation using quartiles and 

their functions of an auxiliary variable, 
International journal of Statistics and 
applications,2012,Vol.2(5),67-4 

Subramani, J., &Kumarapandiyan, M. (2012). 
Variance estimation using quartiles and 
their functions of an auxiliary variable. 
International Journal of Statistics and 
Applications, 2(5), 42-67. 

Yadav,S.K etaal(2022). Improvement in 
estimation of Population Variance               
utilizing known auxiliary parameters                    
for a decision making model. International 
Journal of Mathematical Modeling              
and numerical  Optimizations. 12(1),            
15-28. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/125661 

https://www.sdiarticle5.com/review-history/125661

