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Abstract

This thesis included the presentation and study of proposed estimators

based on regression (separate and combined) to estimate the mean of a
finite population within the framework of Stratified Median Ranked Set
Sampling ( ).These estimators are compared with regression
estimators (separate and combined) for estimating the population mean
within the framework of Stratified Random Sampling ( ) using robust
methods for estimating regression parameters in addition to traditional
estimators. The comparison is made through the Mean Square Error (MSE)
criterion, which is calculated by simulating the model, in addition to the
Relative Efficiency (RE) criterion. Moreover, the properties and
effectiveness of the proposed estimator are studied in comparison with its
counterparts to demonstrate its accuracy in representing the population
mean. The separate linear regression estimator ensures the estimation of
the community mean for each stratum independently, then calculates the
weighted average of these strata, with weights proportional to the stratum
sizes. In contrast, the common linear regression estimator involves
modeling the relationship between the response variable and the
explanatory variables, taking into account the class indicator, using the
linear regression model, and then estimating the population mean using the
appropriate model.
Our study showed that using the stratified median rank sampling ( )
method in estimation significantly contributed to improving the quality of
regression estimates (both separate and joint) for the population mean by
reducing the impact of outliers. This was achieved by comparing the
estimates of this sampling method with several robust regression methods,
such as Huber M, Huber MM, Least Median of Squares Regression (LMS),
Least Trimmed Square (LTS), and robust covariance and minimum
covariance determinant (MCD) and minimum volume ellipsoid (MVE)
matrices within the framework of stratified random sampling, with the aim
of reaching the best estimator through a simulation study. The results
showed that the estimator obtained through the use of stratified median
rank sampling ( ) was the best in many assumed cases, particularly
when using the joint regression method, as it was the most efficient among
all the methods used 1in this thesis for all assumed sample sizes (n = 100,
250, 400, 600) and with different proportions of outliers (10%, 15%, 20%,
25%), using the Mean Squared Error (MSE) and Relative Efficiency (RE)
criteria. The theoretical results were applied to real data from the Nineveh
Agriculture Directorate to estimate the expected average wheat yield for
Nineveh Governorate.



