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Abstract- This paper develops two modified RCP estimators for finite PM. Infact, dual to two RCP estimators have been 

developed. The BIAS and MSqER of the developed estimators have been obtained upto the first degree of approximation. The 

developed estimators have been compared with  existing estimators and conditions under which the developed estimators are 

more efficient have been obtained. An empirical study also has been conducted. 
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I. INTRODUCTION 
 

Let us consider a finite population U={U1, U2,....,UN}. A sample of size n is drawn using SRSWOR. Let y  be the study variate 

and 1x  and 2x be the AVs such that 1x  is positively correlated and 2x is negatively correlated with the SV y . 

Cochran (1940) and Robson (1957) invented RP estimators for PM Y    respectively as 
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respectively.  

With the assumption of known PM of AVs 1x  and 2x , [Singh (1967)] suggested a RCP estimator for PM Y as 
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(1.3) 

MSqERs of ratio estimator RYˆ , product estimator PYˆ  and RCP estimator RPŶ  respectively are 
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Srivenkataramana (1980) applied a transformation 
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 on AVs 1x  and 2x and suggested dual to RP estimators 
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Singh et al. (2005) determined dual to Singh (1967) RCP estimator 
RPŶ  as 
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MSqER of 
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[Upadhyaya and Singh (1999)] suggested a RP type estimators using CV and CK as. 
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II. DEVELOPED  ESTIMATORS 

 

Assuming that the information on CV (
1xC and 

2xC ) and CK ( )( 12 x and )( 22 x ) of AVs 1x  and 2x  are available. 

Parmar (2013) suggested two RCP estimators for PM as 
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To obtain the BIAS and MSqER of the developed estimators, it is assumed that  01 eYy  ,  111 1 eXx  , 
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III. EFFICIENCY COMPARISONS 
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2

11

212

2

2

2

yx

yxxx

x

x

Kgg

KKg

C

C









,      (3.14) 

(iii)    
PYMSEYMSE ˆˆ *

2   if 

   

 
2

221

2

1

2

1221

11

212

2

2

yx

yxxx

x

x

Kgg

gKKgg

C

C









,    (3.15) 

(iv)    
RPYMSEYMSE ˆˆ *

2   if 

   
    

1

212

2

1

211

12121

11

21

2

2

2

2

2

2

2

yx

xxyx

x

x

Kgg

gKKg

C

C









,               (3.16) 

(v)    **

2

ˆˆ
RYMSEYMSE   if 

 
    

1

221

2

1

211

22

1

2

1

2212

2

2

2

yx

yxxx

x

x

gKg

KgKg

C

C









,     (3.17) 

(vi)    **

2

ˆˆ
PYMSEYMSE   if 

    
 

1

212

2

1

2

2211

11

21

2

2

2

2

2

2

yx

xxyx

x

x

Kgg

KggKg

C

C









,               (3.18) 
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(vii)    **

2

ˆˆ
RPYMSEYMSE   if 

     
      

    
1

212

2

1

211

12121

1

2

1

21

2

2

2

2

2

2

yx

xxyx

x

x

gKg

KgggK

C

C









,   (3.19) 

(viii)    
1

*

2

ˆˆ
RUSYMSEYMSE   if 

 
   11

2

1

2

1

2

2221

2

2

2

1

221

2

1

2

22










gKg

KggKg

C

C

yx

yxxx

x

x
,     (3.20) 

(ix)    
1

*

2

ˆˆ
PUSYMSEYMSE   if 

   

 
1

221

2

1

2

22

11

22212

22

2

2

2

yx

yxxx

x

x

Kgg

gKKg

C

C









,                   (3.21) 

(x)    *

1

*

2

ˆˆ
RUSYMSEYMSE   if 

 
    

1

221

2

1

2

22

11

2

11

2212

2

2

2

yx

yxxx

x

x

gKg

KgKg

C

C









,     (3.22) 

and 

(xi)    *

1

*

2

ˆˆ
PUSYMSEYMSE   if 

    
 

1

221

2

1

2

22

11

22

2

2221

2

2

2

yx

yxxx

x

x

Kgg

gKgKg

C

C









.   (3.23) 

 

IV. EMPIRICAL STUDY 

 

To see the performance of the proposed estimators we are considering a natural population data sets. 

Population [Source: Bhuyan (2005) P. No. 77] 

826.34Y ,   666.7741 X ,  666.7532 X ,  00052 yC ,   007.02

1
xC ,  009.02

2
xC ,   363.0

1
yx ,   

409.0
2

yx ,   901.0
21
xx ,   15N ,  6n ,    761.112 x ,    828.122 x . 

Estimators  Population 

y  100 

RY
ˆ

 
33.607 

PY
ˆ

 
64.331 

RPŶ  
99.482 

*ˆ
RY  

49.900 

*ˆ
PY  

102.519 

*ˆ
RPY  

108.511 

1

ˆ
RUSY  

34.625 

1

ˆ
PUSY  

66.668 

*

1

ˆ
RUSY  

51.007 
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V. CONCLUSION 

 

Table 4.1 shows that the developed estimators 
*

1Ŷ and 
*

2Ŷ  have highest PRE than usual unbiased estimator ,y
 
classical ratio 

estimator ,ˆ
RY classical product estimator 

PYˆ , Singh (1967) ratio-cum-product estimator ,ˆ
RPY dual to ratio estimator ,ˆ *

RY  dual 

to product estimator ,ˆ *

PY  dual to ratio-cum-product estimator 
*ˆ

RPY , Upadhyaya and Singh (1999) estimators 
1

ˆ
RUSY & 

1

ˆ
PUSY  

and dual to Upadhyaya and Singh (1999) estimators
 

*

1

ˆ
RUSY

 
& 

*

1

ˆ
PUSY . Thus if coefficient of variation and coefficient of 

kurtosis of the two AVs are known and conditions obtained in sections 3 are fulfilled. 
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*

1

ˆ
PUSY  

104.535 

1

ˆ
Y  

83.284 

2

ˆY  
102.939 

*

1

ˆ
Y  

110.933 

*

2

ˆ
Y  

110.423 


