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ABSTRACT: Measurement errors, if not taken into consideration at the analysis stage, could lead to incorrect  results. A 

number of research works have considered various sampling strategies for the handling of the problem of measurement 

errors in simple random sampling, systematic sampling and other sampling schemes. However, the focus of the present 

study is to develop sampling strategies that would address the problem of measurements  errors in poststratified sampling 

scheme. The study intends to utilize auxiliary information in developing the sampling strategies, where there are 

measurement errors on both the study and auxiliary variables. Based on a poststratified sampling design, the study 

proposed three (3) separate-type estimators of the population mean of the study variable. First is a customary-type sample 

mean estimator when there are measurement errors on both the study and auxiliary variables under the poststratified 

sampling scheme. The second is a difference-type estimator, while the third is a class of ratio/product-type estimators. 

Both conditional and unconditional properties of the proposed estimators are obtained. Also obtained are the conditions 

under which the proposed estimators would be more efficient than the usual poststratified sample mean estimator. Again, 

the best (optimum) estimators among the proposed estimators are also obtained. A numerical illustration was carried out to 

verify the theoretical results.  
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I. INTRODUCTION 
Most statistical theories are built on the assumption that the observed values in a survey are the same as the  true 

values of the characteristics of interest. In other words, the observed values are assumed to be the same as the  true values 

without making provision for any errors in measurement. However, this is not always the case because  there are situations 

where the observed values might slightly differ from the true values. Consequently, this slight difference between the 

observed and true values is often referred to as measurement error. Many authors believe that measurement errors should be 

incorporated in the development of statistical theories. Hence, in the present work, attempts will be made to incorporate 

measurement errors in developing sampling strategies for parameter estimation in poststratified sampling scheme. 

Some authors have considered the problem of measurement errors in surveys under various sampling 

schemes. Recently, authors like [1] and [2] considered the estimation of the population mean in simple ran- dom 

sampling scheme when there are measurement errors. Similarly, [3] estimated the population ratio/product, while [4] and [5] 

estimated the population variance in simple random sampling scheme when there are measure - ment errors. Also, [6] and 

[7] developed sampling strategies for the handling of measurement errors under the stratified random sampling 

scheme. However, literature did not reveal any works in the handling of the problem of measurement errors under the 

poststratified sampling scheme, and this study intends to fill this gap. 
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II. PROPOSED SAMPLING STRATEGIES 
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V.   CONCLUDING REMARKS 
The study identified a gap in terms of non-availability of sampling strategies for the handling of the prob- lem 

of measurement errors in poststratified sampling scheme and consequently proposed three sampling strate - gies/estimators as 

a solution. These are adopted customary-type sample mean estimator, the difference-type es- timator and a class of 

ratio/product type estimators.  The usual poststratified sample mean estimator,  ȳ ps,  when there are no measurement 

errors was found to be more efficient than the proposed customary-type sample mean estimator. However, the proposed 

difference-type estimator, as well as the best estimators in the proposed class of estimators were found to perform better 

than the usual poststratified sample mean estimator in terms of having smaller variance/mean square errors. For the 

positively correlated study and auxiliary variables used for numerical  illustration of results, the proposed ratio-type 

estimators performed better than the proposed product-type estima- tors, as expected. Among the ten (10) special cases of 

estimators considered in the proposed class of estimators, the proposed estimator with the highest efficiency was the 

adopted Upadhyaya-Singh (1999) estimator I, while the estimator with the least efficiency was the customary product-

type estimator. Consequently, we recommend the proposed adopted (ratio-type) Upadhyaya-Singh (1999) estimator I, for 

the handling of measurement errors in poststratified sampling scheme when the study and auxiliary variables are 

positively correlated. 
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