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Abstract

The presenl work rna n y concenlrales on study of discrete analogues of continuous

: slributions and lheir applications in time series modelling and reliability analysis. The

: scretized distrlbutions derlved fiom continuous distrlbutions have similar properties 1o

:-at of their continuous counterparls. These discretized versions have many applications

-a n y in communication, eng neering and in iinance,

Random variables which take values over ( oa, oo) arise in many situations in time

-- es model ing, reliability theory and in stress,strength analysis. But, probabilily distribu-

::-s Cef ned over Z (including both positive and negative integers) are rare in literature.
- :-e present work, we humbly attempl lo lntroduce some probability distributions which

. : reiined over Z. These models are used to I I paired count data which usually anse in

i -:a calfield when before and afler treatrnefts are measured.

,ve lntroduce discrete Marshall-Olk n Fr6chet distrlbution, generallzed discrete Lapl-

!:.: : stribulion, discrele lransmuted We bull distr bution and extended versions oi discrete

,E-:'a zed exponential distribution. We use various injerence procedures for estimating

:-€ :a'a'nelers of the distributions under study. lnleger valued aulo regressive processes

!= :?.e oped for the models and applcations of lhe distributions are illustraled lhrough

:-aaler 1 is an introductory chapter which ncludes a brief introduction to the topic

ri =.:t1 ol Literature. Chapter 2 deas wilh discrete Fr6chet distribution and its gen-

rra::..-s D screle N,4arshall-Olkin Fr6chet distrlbution is introduced and its important

EE7::5 are studled. The parameters ol the distrlbution are estimated using maxrmum

,h,'r:,: -3thod and the method ol proporton 01 zero's and one's. Simulalion sludy is

e: :-: '4. evaluat ng the perlormance of the estimates and appllcations ol the dislri

-strated us ng real data sets.

- ;E-:'a zation ol discrele Laplace distrlbution is introduced and ils properties are
_:--:!:e'3. Reoresenlal o,l o' l.e proposeo rodet as lre oi"e.ence ol two reg

>r:- : . stribut on is also estabLished. The parameters of the distribut on are esti-

-s- I -ax mum llkel hood method and a simulation study is conducted. Application



::lhe model is illustrated using a real data. An exiended distribution called geometric

lereralized discrete Laplace distribution is a so lntroduced and :ts properties are studied.

ln chapter 4, discrete generalized exponential distribution (rG_E(o, p)) and its app|-

ralions are considered. A generalized version ol DGEla,p), called discrete generalized

:,conential dlstribution on Z is introduced and its properties are studied. A distribution

::'ned over Z is also developed as a discrete analogue of generalized exponential dis-
--:..rtion on real line, introduced by Jayakumar el al. \2012). These distributions have

-:'y applications ln time series modelling and stress-strength analysis. Applications of

-: .nodel are illustrated using a real data namely, DMFT lndex data (Bohning et al., 1999).
r.- .teger valued auto regressive process of order one is developed with DGE(a,y.,) dis-
-: -: on as matginals.

n chapter 5, integer valued auto regressive process is developed for observalions
: -=- :. Here, the INAR(I) model developed for Z+ is extended lo Z using pegram,s op_

s-j-- and thinning operator. The sample path propertjes of the model are studied. The
{.. ::tions of the model is iilustrated using a financiai data lrom Saudi Stock markei. B
3:';::-ns necessary ior computal on are also given in Appendix.

- chapter 6, a discrete analogue of kansmuted Weibull distribution ls introduced as

. -i-:er of T-X family of distributions. The propertles like mean. variance. hazard rate are

+: :.d parameters ol the distrlbutions are estimated by maximum likelihood method

: : -ulation study is conducted. Also, a discrete version of Weibull distfibution is

tr-:?c using reverse hazard rate function. The application of discretized distributions
: -q function in reliability is discussed.

: Autoregress ve Processes, Einomal Thlnning Operalor, Extreme Value Distribulion,
. ',':oei lng, ceneratzed Exponential Disiribution, ceneralized Laplace Distribution, Geo-

--:: D visibilily, Hazard Rate F!nction, INAR(1) process, l\,4arshall-Olkin Frechet Distri-

:'::'Slatistics, Pegram's i\rixing Operator, Beverse Hazard Rale, Suruival Function, Time
,,:,- -9. Transmlled Weibul Distributions, T-X famllv oi Djstributions.


