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I. INTRODUCTION 

For a first phase large simple random sample of size 'n  from a population of size N , let the auxiliary 

character x  be observed to find an estimate of population mean X  of  x , and further, let the characters 

x,y  be observed on the second phase simple random sample of size n  from the first phase sample of size 'n . 

Let ( )X,Y  be the population means of the characters ( )x,y , x  be the sample mean of n  first phase 

sample values on x  and ( )x,y  be the sample means of n  second phase sample values on ( )x,y  

respectively. Let  
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variable y .  

For estimating Y , the proposed generalized double sampling estimator is 

 ( )22
xxgd s,s,x,x,ygy =                                (1.1) 

          ( )tg=                                       (1.2) 

where ( )22
xx s,s,x,x,yt = and ( )tg  satisfying the validity conditions of Taylor’s series expansion is a 

bounded function of t  such that at the point  

( )22
xx S,S,X,X,YT =  , 
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(i)   ( ) YTtg ==                                  (1.3) 

and, for first order partial derivatives 
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(iii) 21 gg −=                                  (1.5) 

(iv) 43 gg −=                                  (1.6) 

(v) 000 =g                                 (1.7) 

(vi) 0201 gg −=                                  (1.8) 

(vii) 0403 gg −=  .                                 (1.9) 

 

II. BIAS AND MEAN SQUARE ERROR 
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 =x   is the coefficient of kurtosis of  x  . 

Further, it is assumed that the sample is large enough to ignore terms involving 

22110 e,e,e,e,e   of degree greater than two, to justify the first degree approximation [see Murthy 

(1967) for more details]. 

Expanding ( )tgygd =  about the point ( )22
xx S,S,X,X,YT =  in third order Taylor’s series, 

we have 
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where 040302010043210 g,g,g,g,g,g,g,g,g,g  are already defined, 

,g,g,g,g,g,g 131244332211 ,g,g 2314  3424 g,g  are the second order 

partial derivatives with respect to ,x,x   ,s,s xx
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 From regularity conditions (1.3) to (1.9), substituting ( ) YTg = , 10 =g , 21 gg −= , 

43 gg −= , 000 =g , 0201 gg −= , and 0403 gg −=  in  (2.1), we have 
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 Further, from (2.2), we have   
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Taking expectation on both sides of (2.3), to the first degree of approximation 
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Squaring both sides of (2.3) and taking expectation, ( ) ( )2YyEyMSE gdgd −=  to the first 

degree of approximation, is     
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III. OPTIMUM AND ESTIMATED OPTIMUM VALUES 
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Practically, the optimum values *g1  and *g3  in (3.1) and (3.2) may not be available always, hence 

the alternative is to replace the parameters involved therein by their unbiased or consistent estimators and thus 

get the estimated optimum values. Defining 
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The generalized double sampling estimator gdy  attains the minimum mean square error in (3.3) if the 

conditions from (1.3) to (1.9), (3.1) and (3.2) are satisfied for the estimator gdy . 

This means that the function ( )22
gd  xx s,s,x,x,ygy =   as an estimator of Y  should not 

involve only ( )22
xx s,s,x,x,y  but also *g1  and *g3  for the conditions (3.1) and (3.2) to be satisfied. 

Thus, we get the resulting estimator as a function ( )**xx g,g,s,s,x,x,yg 31
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(1.3) to (1.9) along with the conditions (3.1) and (3.2) to attain the minimum mean square error in (3.3). 
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ge ĝ,ĝ,s,s,x,x,ygy xx =  or equivalently the function ( ) ˆ,ˆ,s,s,x,x,ygy xx
* 22

ge =  

as an estimator depending upon estimated optimum values. Now expanding  ( ) ˆ,ˆ,s,s,x,x,yg xx
* 22   

about the point ( ) ,,S,S,X,X,YT xx
* 22 =  in Taylor’s  series, we have  

( ) ( ) ( ) ( ) *

T

*
**

xx
* gXx

y

g
YyTgˆ,ˆ,s,s,x,x,yg

*

1
22 −+








−+=    

               ( ) ( ) *
xx

* gSsgXx 3
22

2 −+−+  

     ( ) ( ) **
xx gˆgSs 54
22  −+−+  

       ( ) ...gˆ * +−+ 6                                 (3.6) 

where ( ) ,
s

g
g,

x

g
g,

x

g
g,YTg

***
Tx

*
*

T

*
*

T

*
***









=








==








==

2321 1  

 

** T

*
*

Tx

*
*

ˆ

g
g,

s

g
g 








=








=


524  and  

*T

*
*

ˆ

g
g 








=


6  

 

or    ( ) ( ) ( ) *
xx

* gXxYyYˆ,ˆ,s,s,x,x,yg 1
22 −+−=−  ( ) ( ) *

xx
* gSsgXx 3

22
2 −+−+  

                ( ) ( ) **
xx gˆgSs 54
22  −+−+ ( ) ...gˆ * +−+ 6    .  (3.7) 



A Generalized Double Sampling Estimator of Population Mean 

www.ijceronline.com                                               Open Access Journal                                                  Page 123 

 Squaring both the sides of (3.7) and taking expectation, we see that the mean square error 
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 Satisfying the conditions in (3.8), some particular estimators depending on estimated optimum values 

̂ ,̂  and attaining the minimum mean square error in (3.3), are given in Concluding Remarks.  

 

IV. CONCLUDING REMARKS 

 

(a) From Sukhatme et. al. (1984, page 245) and (3.3), we have 
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which shows that the estimator gey  depending upon estimated optimum values is more 

efficient than the usual double sampling regression estimator ldy  in the sense of having 

smaller mean square error. 
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(b) The estimators 
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which may belong to the class gey  and satisfy the conditions in (3.8), and also attain the 

minimum mean square error given by (3.3) or (4.2) to the first degree of approximation. The 

general result regarding gey  which attains the minimum mean square error (to the first 

degree of approximation) given in (3.3) or (4.2). 

(c) Single sampling results may be easily found as the special cases of this study for Nn = . 
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