
*Corresponding author e-mail: rafiajan836@gmail.com 
© 2018 NSP 

Natural Sciences Publishing Cor. 

 

 

Appl. Math. Inf. Sci. Lett. 6, No. 3, 143-147 (2018) 143 

http://dx.doi.org/10.18576/amisl/060306 
 

 

A Modified Exponential Estimator for Estimating the Population 

Mean in Simple Random Sampling 

Rafia Jan*, Asra Nazir and T. R.  Jan 

 
Department of Statistics, University of Kashmir, J&K, India. 
  

Received: 18 Oct. 2017, Revised: 8 Aug. 2018, Accepted: 13 Aug. 2018. 

Published online: 1 Sep. 2018. 

 

Abstract: In this article, an improved exponential estimator of study variable has been suggested. The properties like Mean 

Square Error (MSE), the conditions for minimum (MSE) and Percent Relative Efficiency (PRE) have been derived. To 

approve the results empirical study is carried out.       
Keywords: Exponential estimator, Auxiliary variable, Mean square error (MSE) and Percent Relative Efficiency (PRE). 
 

 

1 Introduction 

In literature many authors have studied the various methods 

of estimation like the ratio and product estimators vis-à-vis 

[12], [13], [7], [9],[8],[10],[11], [14] and [15]. Recently [3] 

and [4] have contributed in this field. 

Let N be the population size of different units
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respectively. The standard ratio estimator ofY  
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and the MSE is, 

   yxxyR CCCCYTMSE  2
222  , 

                             (2) 

Where yC and xC be the coefficient of variation (CV) of y 

and x respectively and  is correlation coefficient between y 

and x. The usual product estimator ofY is 

             X

x
yTP  ,                            (3) 

        

And the MSE is, 

   yxxyP CCCCYTMSE  2
222  . 

                                                     (4) 

The standard linear regression estimator and its variance is, 
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[1] proposed the exponential ratio estimator given as, 
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And the MSE is 
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[10] proposed a generalized exponential ratio estimator ofY
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Where   ba ,0  are any real numbers or the functions of 

the well-known parameters of the supplementary variable X. 

The MSE is,  

   yxxy CCCCYtMSE  2
2222   

                                             (10) 

 

2 Proposed Estimator 

  

We have proposed a modified generalized class of 

exponential ratio estimator ofY , 
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To acquire the MSE, we write 

        
 01 eYy  ,  11 eXx  , 

Such that 

    010  eEeE , 

and 
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,        xyCCxyCoveeE  ,10 . 

Writing equation (11) in se,
we get, 
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Where 
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Expanding (12) and ignoring se,
 with higher power, 
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Subtracting Y  and taking expectations of (13), we get, 

    1101010

* eeeeeeeYEYtE   .

                                   (14) 

Squaring equation (14) we get, 
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The MSE given as, 
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Differentiating  *tMSE we get
opt ,  
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Using opt  in (15), we get the  *

min tMSE  given as 
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One can see the estimator 
*t at its optimum condition 

coincides with the linear regression estimator. 

 

3 Efficiency Comparison 

 

The conditions for which the estimator 
*t is an improvement 

over y , RT , PT , ET and t are given as, 
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It is perceived that the recommended estimator performs 

well than all other estimators, because the above conditions 

are satisfied. 

 

4 Numerical Illustrations 

 

To demonstrate the relevance of the estimator, the data is 

given in table 2. 
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The source of the data statistics in Table 1 are taken from: 

Population 1: Source [5]: Y is the fixed capital and X is the 

output of the 80 factories. 

Population 2: Source [6]: where Y is the apple production 

and X is the number of trees. 

Population 3: Source [5]: here X is the number of workers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and Y is the output for 80 factories. 

Population 4: Source [2]: X is the number of rooms and Y is 

the number of persons. 

 

The PREs based on populations 1-4 are given in Table 2. 

 

Table 1: Some Members of the Suggested Estimator. 
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Table 2: Data Statistics. 

 

Parameters Population 

1 

Population 

2 

Population 

3 

Population 

4 

N  80 104 80 10 

n  20 20 20 4 

Y  11.264 6.254 51.826 5.920 

X  51.826 13931.680 2.851 3.590 

  0.941 0.860 0.915 1.860 

yC  0.750 1.860 0.354 0.144 

xC  0.354 1.650 0.948 0.128 

 x2  0.063 17.516 1.300 0.381 

 

Table 3: PRE of the Estimators. 

Estimators  Population 1 Population 2 Population 3 Population 4 

y  100.000 100.000 100.000 100.000 

RT  298.972 382.945 30.586 158.823 

PT  47.369 30.186 7.651 34.089 

ET  163.521 230.504 292.078 161.440 

t  104.054 323.244 319.840 8.197 

*t  873.218 384.025 614.345 173.784 
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5 Conclusions  

 

The PRE of the recommended estimator is minimum from 

all other estimators, given in table 3. It is detected that t
requires the supplementary information, whereas in the 

recommended estimator
*t , the MSE can be attained without 

auxiliary information. 
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