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Abstract

Many proposals have been made about the formation of families of
probability distributions that are used as alternatives to known probability
distributions in modeling non-monotonic phenomena. One of the most
recent of these families is the alpha power transform family, which has the
potential to model phenomena with monotonic and non-monotonic
behavior. Various forms of these families have been presented with
Various modifications to each other. The Gull Alpha Power transform
(GAPT) family introduced by [jaz et. al (2020), which they used to
generalize the Weibull distribution, but this family did not provide
acceptable shapes for the hazard rate function, and the reason for this is due
to inaccuracy in specifying a space for the shape parameter of the family so
that it achieves the properties of the aggregate functions and the probability
density. On this basis, the goal was to modify the sample space for the
GAPT family and propose a new family based on the weight of the GAPT
family with an exponential function. The proposed family was called the
New Gull Alpha Power Transform (NGPT) family, and it was used to
generalize the two-parameter Weibull distribution. The new distribution
was called New Gull Alpha Power transform Weibull (NGAPTW). Some
mathematical properties of the distribution were studied, and the
parameters of the GAPTW and NGAPTW distributions were estimated
using Maximum Likelihood (ML), Maximum Product of Spacing (MPS),
and Cramer von Mises (CVM) methods. . Cramer Von Mises.

Our results were applied to data generated with different sample
sizes and different parameter values, and the estimators of the GAPTW,
NGAPTW, Weibull, and ELAPTW distributions were compared. The
experimental side demonstrated the efficiency of the NGAPT distribution
over the rest of the other distributions at a rate of (64.5%), and the
estimates of the CVM method were the best. Real data has proven the high
flexibility of the NGAPTW distribution in reconciling data on survival
times for incurable diseases and malfunctions of electronic device



