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Abstract: This paper deals with the problem of estimation of finite population mean in case of post-stratification. Following the 

approach of Srivenkataramana   [16] and Bondyopadhyayh [2], we have proposed dual to separate ratio type exponential estimator. It 

has been shown that the proposed estimator is more efficient than usual unbiased estimator, usual dual to separate ratio type estimator 

and other estimators under certain given conditions. The bias and mean squared error of the proposed estimator is obtained up to the 

first degree of approximation. An empirical study has been carried out to demonstrate the performance of the suggested estimator. 
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1 Introduction 
 
Use of auxiliary information has been in practice for improving the efficiency of estimator(s) of parameter(s).Usually, 

auxiliary information is easily available with study variate with little extra cost and efforts. Auxiliary information may 

be used in various ways like at pre - selection stage, selection stage or design stage, post–selection or estimation stage 

and selection stage as well as estimation stages. In stratified random sampling, it is assumed that the size of the strata as 

well as sampling frame is available. But in many situations sampling frame is not available. For example in households 

surveys it is possible to know the number of families aided in a locality but which families belong to which locality i.e. 

up to date sampling frame from different strata  may not be available. In this type of situation post-stratification 

technique, in which first a sample of size n  is selected using simple random sampling then units of the sample is 

stratified into different stratum according to a factor is used.  

Bhal and Tuteja [1] envisaged ratio and product type exponential estimators using exponential function which were 

defined in stratified random sampling by Singh et al.  [15]. Later these estimators have been defined by Chouhan [3] in 

case of post stratification. Motivated by Srivenkataramana  [16], Tailor and Tailor  [21] proposed dual to Bhal and 

Tuteja [1] ratio and product type exponential estimators in simple random sampling. Tailor and Tailor [21] lead authors 

to propose dual to separate ratio type exponential estimator in case of post stratification. Cochran [4] and Robson   [11] 

envisaged classical ratio and product estimators which were studied in case of post stratification by Ige and Tripathi  

[6].Various authors including Lone et al.[9],Lone et al.[10],Tailor and Lone [18], Tailor and Lone [20],Singh et al.[12], 

Singh et al.[13] and Singh et al.[14] developed various exponential estimators to improve the classical ratio and product 

estimators.  

When information of parameters of auxiliary variate is available in each stratum, separate ratio type estimators may be 

constructed easily and perform better as compared to combined estimators. Yadav et al.   [23] proposed the improved 

separate ratio type exponential estimator for population mean. Vishwakarma and Singh [22] defined separate ratio-  
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product estimators for estimating population mean using auxiliary information. Tailor and Lone [19] discussed some 

separate type estimators in the line of kadilar and Cingi  [8] estimators. Motivated by Srivenkataramana   [16] and 

Tailor and Tailor [21], we propose dual to separate ratio type exponential estimator in case of post stratification. The 

bias and mean squared error of the proposed estimator is obtained up to the first degree of approximation. The proposed 

separate ratio type exponential estimator has been compared with usual unbiased estimator, usual dual to separate ratio 

type estimator and other considered estimators.  

Let us consider a finite population  NUUUU ,...,, 21 . A sample of size n is drawn from population U  using 

simple random sampling without replacement. After selecting the sample, it is observed that which units belong to 
thh  

stratum. Let  hn
 
 be the size of the sample falling in 

thh  stratum such that nn
L

h

h 
1

. Here it is assumed that n is so 

large that possibility of hn being zero is very small.  

Let hiy be the observation on 
thi unit that fall in  

thh  stratum for study variate y and hix be the observation on 
thi  

unit that fall in  hn  stratum for auxiliary variate x, then 
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In case of post-stratification, usual unbiased estimator of population mean Y is defined as  
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Using the results from Stephen  [17], the variance of PSy  to the first degree of approximation is obtained as 
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Utilizing the information on population mean X of auxiliary variate x , Ige and Tripathi [9] proposed a ratio type 

estimator in case of post-stratification as 
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(1.3) 

Here we define separate ratio type estimator for estimating the population mean  Y  of the variable under study y in 

case of post-stratification as 
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Upto the first degree of approximation, mean squared error of 
S

RPSŶ is obtained as 
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To have a survey estimate of the population mean Y  of the variable under study y , assuming the knowledge of the 

population mean 
hX  of the 

thh   stratum ),...,3,2,1( Lh  of the auxiliary variable x , we define usual dual to separate 

ratio type estimator in case of post-stratification as 
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To the first degree of approximation, bias and mean squared error of the usual separate ratio type estimator are obtained 

as 
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2. Separate Ratio Type Exponential Estimator 

Bhal and Tuteja [1] defined the ratio type exponential estimator for population mean Y as 
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Singh et al.  [15] defined Bhal and Tuteja [1] ratio type exponential estimator for population mean in stratified random 

sampling as 
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Chouhan  [3] proposed ratio type exponential estimator for population mean in case of post-stratification as  
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Up to the first degree of approximation, the bias and mean squared error of estimator 
Reˆ

PSY  are obtained as 
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where  
X

Y
R . 

The separate version of Chouhan  [3] ratio type exponential estimator can be written as 















 hh

hh
L

h

hh

S

PS
xX

xX
yWY

1

Reˆ
.                                                                                                                                   (2.6) 

Mean squared error of 
Reˆ S

PSY upto the first degree of approximation is obtained as 
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Srivenkataramana   [16] and Bandhyopadhyayh [2] defined dual to classical ratio estimator using transformation 
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where 
nN

xnXN
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   is unbiased estimator of population mean X . 

Tailor and Tailor [21] proposed dual to Bhal and Tuteja [1] ratio type exponential estimator using the transformation  
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on auxiliary variate x  as 
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Following Srivenkataramana   [16] and Bondyopadhyayh [2] transformation, we propose dual to separate ratio type 

exponential estimator for population mean Y  in case of post-stratification as 
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Now taking expectation of both sides of (2.11), the bias of the proposed estimator 
Re*ˆ

PSY to the first degree of 

approximation is obtained as 
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Squaring both sides of (2.11) and then taking expectation, we get the mean squared error of the proposed estimator 

Re*ˆ
PSY up the first degree of approximation as  
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3. Efficiency Comparisons of the Proposed Dual to Separate Ratio Type Exponential 

Estimator Re*ˆ
PSY with PSy , S
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PSY .  
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4.  Empirical Study 

To exhibit the performance of the proposed estimator in comparison to other estimators, two population data 

sets are being considered. The descriptions of populations are given below: 

 Population I [Source: Johnston [7], p. 171] 

 

Constants           1n            1N            1X               1Y              2

1x
S               

2

1yS               
1yx          

1yxS  

Stratum I             2            5           37.60        45.60        5.04          21.04           0.39          4.04 

Stratum II           2            5           46.40        58.40        10.24        15.84            0.27          3.44 

 

 Population II [Source: Japan meteorological society [5]] 

Constants        1n         1N            1X            1Y              2

1x
S               

2

1yS               
1yx          

1yxS  

Stratum I          4        10          149.70     142.80     181.17      37.08            0.22        18.44 

Stratum II        4        10          91.00       102.60     43.16        158.76          0.28        23.30 

 

Table 4.1 Percent relative Efficiency of PSy , S

RPSŶ *ˆ
RPSY , Reˆ S

PSY  and Re*ˆ
PSY  with respect to PSy

 

Estimators               PSy             S

RPSŶ              *ˆ
RPSY              Reˆ S

PSY        Re*ˆ
PSY

 

Population I           100.00       87.69           105.20        109.89      110.59 

Population II         100.00        59.73           83.33          94.64        102.60 

5. Conclusion 

From table 4.1, it is observed that the proposed dual to separate ratio type exponential estimator Re*ˆ
PSY  is 
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proved to be best estimator in the sense of having highest percent relative efficiency than usual unbiased 

estimator PSy , S

RPSŶ *ˆ
RPSY  and Reˆ S

PSY for both population data sets. Therefore the proposed estimator is 

recommended for use in practice if the conditions defined in section 3 are satisfied. 
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