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Abstract
To achieve the goals that the researcher seeks to achieve in his

research, it is necessary to collect data and information for that research,
and given the difficulty of obtaining some data or the inability to obtain it
for reasons related to cost, effort and time, he must choose the best option.
A sampling method that guarantees achieving the research objectives with
the least time, cost and effort, or in many applied cases it may not be
possible to obtain real measurements of the variable of interest, which is
expensive and thus a waste of time. To solve these problems, the researcher
must use a sampling method that ensures reducing the time, effort, and cost
of obtaining data. In this case, it turns out that the Ranked Set Sampling
(RSS) method is important for obtaining information that meets the
purpose and that the researcher needs..In this thesis, the probability
function was found to estimate the shape and scale parameters, and
estimating the reliability function for the Lomax distribution, based on
some designs of Ranked Set Sampling (RSS) and Double Ranked Set
Sampling (DRSS) using four estimation methods, which are the Maximum
Likelihood Estimators (MLE), Maximum Product of Spacings (MPS), By
using the Monte-Carlo simulation method to generate random variable data
that follows the Lomax distribution for the purpose of comparing different
estimation methods for the reliability function, and using Mean Square
Error (MSE) as the statistical criterion, it was concluded that the (MPS)
method gives the best estimate of the reliability function for the Lomax
distribution when using (RSS) with different group sizes and different
number of cycles. This has been proven through experimental results,
where the larger the sample size, the better the estimation results, as the
method of (MPS) achieved a preference rate of (93.333%). While when
using the (DRSS) method to estimate the reliability function of the Lomax
distribution, the (MLE) method was the best with a percentage of (72.223).

To demonstrate the importance of the topic from a practical and
realistic perspective, real data on bladder cancer patients was used, in

which the random variable represents the disease remission times in



months (beginning of complete recovery) recorded from the time the
patients entered the hospital until they left them. It was tested that the data
follows a Lomax distribution using goodness-of-fit tests like Anderson-
Darling (AD), Kolmogorov-Smirnov (K-S), and Chi-square. The (RSS)
method was used to draw a sample size of (96) patients from the total
sample of (128) patients according to the number of cycles (k=6) and the
number of units in each group (m=16) and using the best method to
estimate the reliability function, which is (MPS). While when using the
(DRSS) method, a sample size of (96) patients was drawn according to the
number of courses (48) and using the best method for estimating the
reliability function, which is (MLE). It was observed that the reliability of
recovery from bladder cancer decreases with increasing patient stay times

in the hospital when using the treatment and recovery protocol.



