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Abstract:  In the present study we have suggested a newly modi f ied rat io est imator  for 
est imat ing the populat ion var iance by ut i l iz ing the auxi l iary informat ion of  Downton's  
method. Propert ies associated with proposed est imators are assessed by mean square 
error  and bias through numerical  demonstrat ion.  We have also provided the 
theoret ical  ef f ic iency comparison of  the present study. 
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1. Introduction 

Here we consider a f in i te populat ion  of  N dist inct  and 

identi f iable uni ts .  Let Y be a real  var iable with value Y i  measured on  

given a vector .  Somet imes in sample surveys information on auxi l iary 

var iable X correlated wi th study var iable Y is avai lable can be ut i l ized to obtain the 

ef f ic ient  est imator for  the est imat ion of  Populat ion Var iance. "Here in this  

modi f icat ion, we aim to est imate the populat ion var iance  on the 

bases of  the random sample selected from populat ion U" to obtain the improved and 

precise est imates. Var ious authors have proposed di f ferent rat io est imators for  f in i te 

populat ion var iance by ut i l iz ing the anci l lary informat ion of  d i f ferent  parameters of  the 

populat ion such as Isaki  [2] ,  Kadi lar  and Cingi  [3] ,  Subramani and Kumarapandiyan [5]  

and Bhat et al .  [1].  According to WEIR et al., [6] the random processes impl icated in 

gamete creat ion help to increase var iat ion that  isbasical ly  away from control  to 

accurate the increased sample s izes. I rrespect ive of the census (survey study of the 

ent i re populat ion),  their  results are st i l l  af fected by "sampl ing" in that the part icular 

residents sampled is  but one of the many possible repl icates that  could have ar isen 

under the same condit ions. Moustafa et al. [7] suggest that their proposed methods have useful 

properties for heavy-tailed distributions and moderate sample sizes and they can perform better than the 
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control charts based on range, especially for heavy-tailed distributions. In their Study, Garcia,  et .  Al [8]  

a lso propose a new unbiased est imator  for  the populat ion var iance inf in i te populat ion 

sample surveys using auxi l iary information.  Singh. et al.,[9] concluded that out 

of many ratios, product and regression methods of estimation are good examples for estimating the finite population mean. 

 

 
 
 
2. Material  and Methods:  

2.1 Notations: Populat ion s ize. sample s ize.  
   ,

Y= study var iable.  X= 

Auxi l iary var iable.  = Populat ion means. Sample means.  

Populat ion Var iances.  = sample var iances. Coeff ic ient  of  var iat ion.  

Correlat ion coeff ic ient .  
 

Skewness of  the auxi l iary var iable.    

Kurtosis of the auxi l iary var iable.   Kurtosis of  the study var iable.  B(.  )=Bias of 

the est imator.  

MSE(.)= Mean square error .    Rat io type var iance est imator .   = Downtown’s  

method 
3. Suggested Estimator:   
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3.1  We have der ived here the bias and mean square error of the proposed est imator  
to the f i rs t  order of  approximat ion as given below: 

Let  and . Further, we can wr i te and 

)1( 1
22 eSs xx  f rom the def in i t ion of  and we obtain: 

,  and

. 

The proposed est imator is  given below: 
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(1)         
By taking expectat ion on both s ides of  (1) ,  we get 
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(2) 
Squar ing both s ides of  (2) ,  neglect ing the terms more than 2n d  order and tak ing 
expectat ion, we get 
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4. Eff iciency condit ions :  We have der ived the eff ic iency condit ions of proposed 
est imators wi th other exist ing est imators under which recommended est imator  have 
performed better  than the exist ing est imators 
The bias and Mean square error of  exist ing rat io type est imators up to the f i rs t  order 
of  approximat ion is  given by 
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(4)  

Where KR = Constant,  3,2,1K  

Bias,  MSE and constant of  proposed est imators is  g iven by 

                      
(5) 

                    
(6)  

pR = Constant,  1p  

From Equat ion (4)  and (6) ,  we have 
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(15) 
By solv ing equat ion (15),  we get 

 
5.  Numerical I l lustration: 
We use the data of  Murthy [4]  page 228 in which  f ixed capita l  is  denoted by X 
(auxi l iary var iable)  and output of  80 factor ies are denoted by Y(study var iable) .  We 
apply the proposed and exist ing est imators to th is  data set  and the data stat is t ics is 
g iven below: 

N=80 ,Sx=8.4542, n=20, Cx=0.7507, 11.2624, 2.8664, 51.8264, 

2.8664,  0.9413, 1.05, 2.2209, Sy=18.3569, Md=7.5750,      

Q1=9.318,     Cy=0.3542, G = 9.0408   D= 8.0138      Sp w  = 7.9136     
Table 1:  Bias and Mean Square Error of  the existing and the proposed estimators 
Estimators Bias Mean Square Error 
Isaki  10.8762 3925.1622 
Kadi lar&Cingi 10.4399 3850.1552 
Subramani&Kumarapandiyan 6.1235 3180.7740 
Proposed    5.1964 2469.7695 

  
Table 2: Percent relat ive eff iciency of proposed estimators with exist ing 

estimators 
Estimators  Isaki  Kadi lar  and Cingi  Subramani and Kumarapandiyan 
Proposed 158.9282 155.8912 128.7882 

 
Conclusion 
From the above study, we revealed that our suggested est imator  performs better  than 
the exist ing est imators regarding bias mean square error  s ince they are s igni f icant ly 
lower than the corresponding values of  the current  est imators.   
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