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Abstract

In this study, a linear combined product estimator was 
proposed. This proposed estimator combined classical product 
estimator with our usual regression estimator. Two data sets were  
used to determine the efficiency of this proposed linear combined 
product estimator and  this proposed linear combined product 
estimator was found to be more efficient than the classical 

product estimators [1, 2] provided  and .
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1.0    Introduction

Let N and n be the population and sample sizes respectively,   and  be the population means for the 

auxiliary variable (X) and the variable of interest (Y),  and  be the sample means based on the sample 
drawn. Then classically [3, 4], 

,  

 …    (1) 
and 

 …      
(2)
 respectively. 
The literature on survey sampling describes a great variety of techniques for using auxiliary information to 
obtain more efficient estimators. Product method of estimation is a good example in this context. If the 
correlation between the study variable y and the auxiliary variable x is negative, the product method of 
estimation is quite effective.
In sample surveys, supplementary information is often used for increasing the precision of estimators [5 -
11).

2.0 On the Product Estimators [1, 2]
Suppose pairs (x, y) (i=1, 2, ….., n) observations are taken on n units sampled form N population units 

using simple random sampling without replacement scheme,  and are the population means for the 
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auxiliary variable (X) and variable of interest (Y), and  and are the sample means based on the sample 
drawn. 

A family of estimators was suggested in [12]   as:   … (3)                 

where , b are either real numbers or a functions of the known parameters of the auxiliary variable x 

such as standard derivation , coefficient of variation, , Skewness , Kurtosis and 
correlation coefficient ρ.
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(i). When α=1 a=1, b= 0, g=-1, we have the usual product estimator,  with 

                                                                    … (4)
    

(ii).  when α=1 a=1, b=Cx, g=1, we have the product estimator[1], 

                                        … (5)

(iii). when α=1 a=-1, b=ρ ,g=1, we have the product estimator [2],  with 

                                            … 
(6)

3.0 On the Proposed Linear Combined Product Estimator

The classical product estimator used in this study is defined as  while our traditional 

regression estimator used is defined as:  such that . Their biases and 
mean square errors are given respectively as: 

and 

(as given in eq. (2) and (3) above) , 
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                                                                                                                          … (7) 
and 

                                                                                … (8) 
The proposed linear combined product estimator is given as:  

                                                                                      … (9)

which is the linear combination of classical product estimator,  , and the traditional regression estimator, 

,  where    such that and 

The bias and mean square error of this proposed linear combined product estimator,  are given as:-

                      … 
(10)
 and 

                       …  
(11)

provided   and .
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The proof of (10) and (11) are as shown below:

4.0 Derivation of Bias and Mean Square Error of
Let,

, where,   

  such that and  as earlier defined.
Therefore, using power series expansion, 
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where 

Let,  and 

. Then,

 ( as in eq. (10) above )
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( as in eq. (11) above )
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5.0 Data Used

The proposed linear combined product estimator,   is said to be better and more efficient than the 
classical product estimators[1, 2]. Results obtained will be used to justify this claim. 
The question is “at what value of using the two data sets will this proposed linear combined product 

estimator,  be better”?.
Table 1: Summary of the Data Sets Used
Population  I         II      
Source [13] [5]
N  16 100
 4 4 30

0.2

0.3

-0.05

0.0036

0.0036

1.33333

6.0 Results
The results obtained are shown in Tables 2(a) and 2(b).

Table 2(a):- Mean Square Error obtained on ,  ,  and using Population I
Estimator MSE

Classical Product 
0.3387

Singh and Taylor (2003) 
0.3394

Pandey and Dubey (1998) 
0.3376

Proposed linear Combined Product
(i).when 

(ii). when 

(iii). when 

(iv). when 

(v). when 

(vi). when 

(vii). when 

(viii). when 

(ix). when 

(x). when 
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7.0 Discussion
From the estimates in Table 2(a):

(i). when  and

 (ii). when 

Table 2(b):- Mean Square Error obtained on ,  ,  and using Population II
Estimator MSE

Classical Product 

Singh and Taylor (2003) 

Pandey and Dubey (1998) 
Proposed linear Combined Product

(i).when 

(ii). when 

(iii). when 

(iv). when 

(v). when 

(vi). when 

(vii). when 

(viii). when 

(ix). when 

(x). when 

8.0 Discussion
From the estimates in Table 2(b):

(i). when ,

(ii). when ,

(iii). when  and

 (ii). when 

9.0 Conclusion

Therefore, from the results obtained above, the proposed linear combined product estimator, ,  is 

preferred to that of the classical product estimators [1, 2] provided   and .
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