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Abstract

This thesis proposes three distributions which include the binomial and negative
binomial distributions. The classical binomial and negative binomial distributions
are utilized for analyzing count data and a lot of their generalizations are
considered to extend the applicability to real data sets. The non-central negative
binomial distribution, which is generated as the mixed Poisson distribution with
non-central gamma distribution, is one of the generalizations of the negative
binomial distribution and it becomes higher dispersed than the negative binomial
distribution. The Charlier series distribution, which is generated from a convolution
of binomial and Poisson distributions, is one of the generalizations of binomial
distribution. However, the binomial and Cherlier series distributions are always
under-dispersed, while the negative binomial and non-central negative binomial
distributions are always over-dispersed. The first distribution proposed in this
thesis is generated as a Lagrangian distribution and extends the Charlier series
and non-central negative binomial distributions. The distribution includes some
other important distributions which were generated as Lagrangian distributions
and thus may be viewed as a full model which allows sub-models. Second, the
distribution which is generated from a convolution of binomial and negative
binomial distributions is considered. The derived distribution plays the role of a
continuous bridge between under- and over-dispersion. Moreover, this can become
the Charlier series and non-central negative binomial distributions as limiting
distributions. Various types of stochastic processes lead to the distribution and, in
this thesis, three stochastic processes are considered, 1.e., a three-dimensional
random walk, a birth, death and immigration process and a thinned stochastic
process. The third proposed distribution also plays the role of a continuous bridge
between under- and over-dispersion. Moreover, the distribution can allow for
frequent zero-valued observations and therefore has a merit that we can use the
model for the count data with excess zeros without utilizing the operation like
mixture.




