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1. INTRODUCTION
The problems of estimation of population parameters and search of the 
efcient estimators in present day have brought about rapid 
development in the theory and practice of sample surveys.  An 
important objective in any estimation problem is to obtain an estimator 
of a population parameter which can take care of the salient features of 
the population. If the population is homogeneous with respect to the 
characteristic under study, then the method of simple random sampling 
will yield a homogeneous sample and in turn, the sample mean will 
serve as a good estimator of population mean. Moreover, the variance 
of sample mean not only depends on the sample size and sampling 
fraction but also on the population variance. In order to increase the 
precision of an estimator, there is need to use a sampling scheme which 
can reduces the heterogeneity in the population. If the population is 
heterogeneous with respect to the characteristic under study, then best 
sampling procedure is stratied random sampling.

In the theory of survey sampling, the auxiliary information is 
frequently used to increase the precision of estimators. In many such 
approaches and practices, the classical ratio, product and regression 
type estimators are widely used for estimating the unknown population 
parameters, provided there exists a sufcient correlation between the 
study variable and the auxiliary variable. Auxiliary variable have been 
used by various authors in various estimation situation. In sample 
surveys the scientic technique for selecting a sample is that of 
selecting a probability sample that is usually based upon a stratication 
of the population. Stratication is one of the design tools that give 
increased precision. In the progression for improving the performance 
of the ratio estimators, authors have proposed various improved ratio-
type estimators in stratied sampling. Notably among them include 
Sisodia and Dwivedi (1981), Singh and Kakran (1993), Upadhyaya 
and Singh (1999), Singh and Singh (2007), Vishwakarma and Singh 
(2011), Singh and Ahmed (2013) , Singh (2015). The work 
incorporated in this research is to propose a modied ratio type 
estimator of nite population mean under stratied random sampling 
scheme to estimate the nite population mean of characteristics under 
study. 

2. Notation
Let U = {u u } Be A Finite Population Of Size  And The Units Are 1,. . . n N

thPartitioned Into K Distinct Strata With H  Stratum Containing  Hn
Units (h = 1 . . . K) Such That

Let A Sample Of Size  Units (h = 1. . . K) Be Drawn From The Hn
Population Using A Simple Random Sampling  Without Replacement 
Such That            Let              be the observed values of (y, x) on the 
thi thhunit of the stratum (i = 1, 2, . . . ,Nh).

The population means of the variables  and  in the  stratum areY X thh

3. Literature Review
3.1 Separate and combined ratio estimators under stratified 
sampling;

In This paper a modied ratio-type estimator for nite population mean under stratied random sampling using single 
auxiliary variable has been proposed. The expression for mean square error and bias of the proposed estimator are derived 

up to the rst order of approximation. The expression for minimum mean square error of proposed estimator is also obtained. The mean square 
error the proposed estimator is compared with other existing estimators theoretically and condition are obtained under which proposed estimator 
performed better. A real life population data set has been considered to compare the efciency of the proposed estimator numerically.
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3.2 Some existing modified ratio-type estimators in stratified 
sampling
Kadilar and Cingi (2003) developed ratio-types estimators in stratied 
random sampling which are as follows;

Sisodia and Dwivedi (1981) estimator was modied by Kadilar and 
Cingi (2003) under stratied random sampling as;

Tailor et al (2011) suggested a ratio-cum-product estimator of nite 
population mean under stratied random sampling using information 
on coefcient of variation and coefcient of kurtosis of auxiliary 
variable in population as;

3.3 Adapted estimators

4. Proposed estimator
Following Prasad (1989) and Kadilar and Cingi (2005) in this paper a 
modied separate ratio -type estimator has been suggested as; 
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5. Bias and mean square error of proposed estimator

6. Numerical efficiency comparison
Kadilar and Cingi (2003) data is used to compare the efciency of 
proposed estimator numerically with other estimators under study. 

Table 1 showed data of apple production amount as study variable Y 
and number of apple trees as auxiliary variable X in 854 villages of 
Turkey in 1999 ( Source: Institute of Statistics, Republic of Turkey). 
The data is stratied by region of Turkey and from each stratum 
(region) samples (villages) are selected by using Neyman allocation.  

TABLE 1: Statistics of population

TABLE 2: Mean Square Error of the Existing Estimator

7. CONCLUSION
The result obtained   is given in Table 2 The proposed estimator is more 
efcient than the other existing estimators by having smaller mean 
square errors and higher percent relative efciency for the population 
data set and therefore it gives a better estimate than the other 
estimators.
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673477.7 100
212011.9 317.66
1824330 36.91
159137.4 423.20
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135013.3 498.81
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