Slasaidl (e B Abile wd sl il cilile as

oalsiull

gadl ol Sl ole gazme Jelomig B ies § Aslias¥l Slassgill dueal Syl e aall &yl
& Alle Higye 13 Slasigs plueil g a,eall (oa <Ay Le 54ty Ldnog SUleell Jelons o o
o s dnges 48T Slasig e g Ll Gy (ASIST alanigl| plane digye putal filadg Az deid]
Wl e Aaliee oluids al il 2slas¥l Sl eread oSy Boiall Sbledl Julaet g,
S lassgtll o ezl o cllgll aloiied i cansgil! J) Silolas

sda daiad (ogatl dag e . lanigill (e B Mile ud gl Busus ddi,b A g,lo¥ sia AL
duolus] Slanigi SO prend o3 .gwi" T-X &9 gwi(l @Q.L” Lodg (ndg yrn (it g (oo S bl
!y PTLEN 2939 bl ng\.«iﬂ il ddsylall Gedas M e

Aaliel) JCAY o giadl Ao Al | Ablall uyus sene a3 JST plasd| &lag Jleisdl asseidl Wl Jsls
eaSI A e Beeall Silasysidl s aubiasy) jasbasdl (am dulys el (23 ) 23LaYLy
plasily ALl Slelas¥ly 9 71 Goy obida Bieall Il (ag5all Budsll &) cagiall  dapusdl
Gedad @3 Aecall Slagsonll 30LaS dulyud (el3 e Bdle B8 Lall Alys Buddas o3 cplac¥l GIKaY I Hude
AST 26l 2o cilasssrld deaall 7 3Led! of W el () duddadl SLLedl oo 2o gazma (e 7z 3Leid!
Agdasd| SUledd Adgedig Aigpe



COMBINING TWO EXPONENTIATED FAMILIES TO GENERATE A NEW FAMILY
OF DISTRIBUTIONS

Abstract

Numerous studies have demonstrated the importance of statistical distributions in modeling
and analyzing real-life data sets. In order to analyze, describe, and predict data accurately,
it iIs necessary to use distributions with high flexibility in modeling. Due to the inflexibility
of most classical distributions, researchers are seeking more general distributions with
more flexibility to analyze complex data. Statistical distributions can be generalized using
various techniques, such as adding parameters to the distribution, using generators, or
combining distributions.

This thesis proposes a new method for generating new families of distributions. In
particular, this method is based on the combination of two well-known generators, namely
the exponentiated approach and the exponentiated T-X approach. Three baseline
distributions were generalized by applying the proposed method, the exponential,
Rayleigh, and inverse Rayleigh distributions. Among the characteristics of the suggested
distributions is

their ability to improve the flexibility for modeling real data. In other words, the
probability distribution functions and the hazard functions for the members of the proposed
family take many different forms. For each distribution, some of the statistical properties
were studied such as the quantile, median, moments, moment generating function,
characteristics function, R'enyi entropy and order statistics. Further, the maximum
likelihood estimation method has been applied to estimate the unknown parameters of each
distribution. Subsequently, the estimators have been evaluated through simulation studies.
As a means of examining the efficiency of the proposed distributions, they were applied to
several sets of real data.This analysis reveals that the proposed family members are more
flexible compared to some

competing distributions.



