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ABSTRACT 

OF 
THE THESIS 

ENTITLED 

SOME GENERALIZED DISCRETE A ND q一 DISCRETE 
PROBABILITY DISTRIBUTIONS 

Discreじe models are used to represenヒ processes where ヒ he 

ouヒpuヒ of interesじ is a counヒ or enumeraヒ i o n Conヒ inuous efforヒ s 

have been made by researchers,through s七atis七 ical and probabiliヒ y 

modelユ ing,to sヒ udy various discreヒe models and iヒ s properヒ jes which 

are of practical in七e res t ln various applied fields The basic 

building block of many standard discrete disヒr i buヒ ions is ヒhe 

Bernoulli ヒrial In ヒ his 七hesis,discre七 e distribuヒ ions based on 

Bernoulli ヒ rials wi七h variable probabili七 jes of success also known 

as Poisson ヒ riais are sヒudied. Two special torms of 七hese variable 

probabil iヒ ies of success 	one known as Log Linear Odds (LLO) 

probabiliヒ y and ヒ he oヒ her Log Linear (LL) probability, have been 

considered in order ヒo make the models based ori Poisson ヒriais 

maヒhemaヒ ically 七ractable We call 七 he 七riais wi七h LLO or LL 

probabi liヒ y as q-Bernoulli ヒriais so ヒha七 when q → i both of ヒ hese 

reduce ヒo Bernoulli trials The correspond i ng disヒribuヒ ions are 

called q-discre七e dis七ributions which reduce to ヒheir ordinary 

counterparts as q ーう i. Besides sヒudying several new properties of 

七 he known q-Binomial and q-Logariヒ hrn i c series d i s t r i bu t i o n s 	an 

a七七empt has been made ln 七his thesis 七o define and study 七he 

q- Nega七 ive Binomial dis七ribuヒ ion'q- Hype rge omeヒnic disヒ r i buヒ ion and 



q-Negative Hypergeome七I-ic distribution in some deヒails. Also a 

numerical me七 hod of momen七s esヒ ima七 ion procedure has been developed 

for known and new q-disヒ ribu七 ions and illusヒrative data se七 s have 

been fiヒ七 ed. Also some new classes of q-discre七e dis七 r i bu七 ions have 

been defined and their properヒ jes which include momen七 s, generaヒ ing 

func七 ions, some charac七erizations and limiting properties have been 

esとablished. 

Ap a r七 from 七 he q-discre七e disヒ r i buヒ ions, 	two differen七 

generaユ izations of probabiliヒ y dis七ribuヒ ions based on first passage 

even七 s and associaヒed wiヒh Bernoulli trials wi七h constanヒ 

probabil i七y of success have been s七udied. The firs七 one uses 

independen七 Bernoulli ヒrials and gives rise ヒo discreヒe 

dis七 ributions commonly sヒ udied under ヒ he 七 i七 le of disヒ ributions of 

order k. A Generalized Nega七 ive Binomial Distribuヒ ion of order k, 

iヒ s Mul七 iDarameter and Multivariate Generalizations have been 

s七udied a longwith their momen七 and limiting proper七 ies. 

The second generalizaヒ ion uses sequences of independen七 
Bernoulli trials with the r.v. a七 the i th ヒ rial takincr value -u.. or 一 	． ユ 
1 with probabili七y q or p respecヒ ively. The 七 irst passage 

probability ヒo a given posi七 ion on 七he random walk defined on ヒhis 

sequence of Dernoulli 七rials give rise 七o a class of mulヒ iparameヒ er 

discreヒe dis七 r i bu七 ions. The momen七 properties of parヒ icular cases of 

ヒ his class are discussed. 
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