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Abstract

The development of generalized classes of distributions have attracted the attention of
both theoretical and applied statisticians in recent times due to their flexible statistical
properties. In this study, we introduce a new statistical distribution constructed by
combining the cumulative density functions (cdf) of Power and Gumbel distributions
and name it as the Power -Gumbel distribution. Using the quadratic rank transmutation
map method proposed by Shaw et al. (2007) we develop the four-parameter transmuted
Power-Gumbel (TPG) distribution. Several mathematical properties including
moments, moment generating function, mean deviation, quantiles and random number
generator, Rényi and Shannon entropies, order statistics and the reliability analysis are
discussed.

The work is also concerned with the investigation of the finite sample performance of
asymptotic inference procedures. The TPG distribution parameters are estimated by the
method of maximum likelihood and the observed information matrix is determined.
The simulations were performed to investigate the properties (Bias, ASV, SEand MSE)
of the maximum likelihood estimators for the parameters of the new TPG distribution.
The results revealed that the maximum likelihood estimators for the parameters were
consistent. The asymptotic confidence intervals for the parameters are also obtained
based on asymptotic variance-covariance matrix. The performances in terms of the
attainment of the nominal error probability and symmetry of lower and upper
probabilities were investigated and compared. The importance and flexibility of the
proposed TPG distribution are illustrated by applications to three real data sets and their
performance were compared to other known competing models. The proposed
distributions showed greater flexibility and can be used to model different kinds of real

data sets.
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