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Abstract

            In this article we have proposed an efficient generalised class of estimator using two 

auxiliary variables for estimating unknown population variance 2
yS  of study variable y .We 

have also extended our problem to the case of two phase sampling. In support of theoretical 

results we have included an empirical study. 

1. Introduction

        Use of auxiliary information improves the precision of the estimate of parameter .Out of 

many ratio and product methods of estimation are good example in this context. We can use 

ratio method of estimation when correlation coefficient between auxiliary and study variate is 

positive (high), on the other hand we use product method of estimation when correlation 

coefficient between auxiliary and study variate is highly negative. 

Variations are present everywhere in our day-to-day life.  An agriculturist 

needs an adequate understanding of the variations in climatic factors especially from place to 

place (or time to time) to be able to plan on when, how and where to plant his crop.  The 

problem of estimation of finite population variance 2
yS , of the study variable y  was discussed 

by Isaki (1983), Singh and Singh (2001, 2002, 2003), Singh et al. (2008), Grover (2010), and 

Singh et al. (2011). 
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Let x and z are auxiliary variates having values )z,x( ii and y is the study variate having 

values )y( i  respectively. Let )N,.......2,1i(Vi = is the population having N units such that y is 

positively correlated x and negatively correlated with z. To estimate 2
yS , we assume that 
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Assume that N is  large so that the finite population correction terms are ignored. A sample of 

size n is drawn from the population V using simple random sample without replacement.  

Usual unbiased estimator of population variance 2
yS   is ,s2
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Up to the first order of approximation, variance of  2
ys  is given by 
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2. Existing Estimators
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Isaki (1983) suggested ratio estimator 1t for estimating 2
yS  as- 
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xS                                                 (1.2) 

Up to the first order of approximation, mean square error of 1t  is given by, 
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Singh et al. (2007) proposed the exponential ratio-type estimator 2t as- 
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And exponential product type estimator 3t as- 
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Following Kadilar and Cingi (2006), Singh et al. (2011) proposed an improved estimator for 

estimating population variance 2
yS , as- 
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where 4k  is a constant. 

Up to the first order of approximation mean square errors of 2t , 3t  and 4t  are respectively 

given by 
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3.  Improved Estimator 

Using Singh and Solanki (2011), we propose some improved estimators for estimating 

population variance 2
yS  as- 
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where a, b, c, d are suitably chosen constants and  7k  is a real constant  to be determined so 

as to minimize MSE’s. 

Expressing 5t , 6t  and 7t  in terms of s'ei , we have 
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The mean squared error of estimators are obtained by subtracting 2
yS  from each estimator and 

squaring both sides and than taking expectations- 
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Differentiating  (1.16)  with respect to 1x , we get the optimum value of 1x  as- 
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Differentiating  (1.17)  with respect to 2x , we get the optimum value of 2x  as – 
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Differentiating  (1.18)  with respect to 7k , we get the optimum value 7k  of  as – 
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2.  Estimators In Two Phase Sampling 

In certain practical situations when 2
xS is not known a priori, the technique of   two phase 

sampling or double sampling is used. Allowing SRSWOR design in each phase, the two –
phase sampling scheme is as follows: 

 The first phase sample )Vs(s '
n

'
n ⊂ of a fixed size n’ is drawn to measure only x and z 

in order to formulate the a good estimate of 2
xS  and 2

zS , respectively. 
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 Given '
ns ,the second phase sample )ss(s '

nnn ⊂ of a fixed size n is drawn to measure y 

only. 

Existing Estimators 

Singh et al. (2007) proposed some estimators to estimate 2
yS  in two phase sampling, as: 
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MSE of  the estimator '
2t , '

3t and '
4t  are respectively, given by 
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Proposed estimators in two phase sampling 

The estimator proposed in section 3 will take the following form in two phase sampling; 
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Writing estimators '
5t , '

6t  and '
7t  in terms of  s'ei we have ,respectively 

[ ])ee(pxe1St 1
'
110

2
y

'
5 −++=                                                                                               (2.10) 

[ ]'
220

2
y

'
6 eqxe1St −+=                                                                                                        (2.11) 

[ ]'
22

'
701

'
1

'
71

2
y

'
7 eqx)1k(e)ee((kpx1St −++−+=                                                                (2.12) 

Solving (1.10),(1.11) and (1.12),we get the MSE’S of the estimators '
5t , '

6t  and '
7t , 

respectively as- 
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Differentiate (2.13)  w.r.t. 1x , we get the optimum value of 1x  as- 
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Differentiate (2.14)  with respect to 2x , we get the optimum value of 2x  as – 
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Differentiate (2.15) with respect to  '
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 5.  Empirical Study 

In support of theoretical result an empirical study is carried out. The data is taken from 
Murthy(1967): 
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 In Table 5.1 percent relative efficiency of various estimators of 2
yS  is written with 

respect to 2
ys  

 Table 5.1:  PRE of the estimator with respect to  2
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 In Table 5.2 percent relative efficiency of various estimators of 2
yS  is written with 

respect to 2
ys  in two phase sampling: 

 Table 5.2: PRE of the estimators in two phase sampling with respect to 
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  6. Conclusion 

 In Table 5.1 and 5.2 percent relative efficiencies of various estimators are 

written with respect to .s2
y   

From Table 5.1 and 5.2 we observe that the proposed estimator 
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2
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5
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under optimum condition performs better than usual estimator, Isaki (1983) estimator and 

Singh et al. (2007 ) estimator. 
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