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Abstract

Infinitely divisible distributions are known as the limiting distributions of partial sums of some
infinitesimal double sequences of random variables or as the marginal laws of additive processes. Therefore
the class of those distributions on R%, denoted by 1(IR%), is one of the most important classes of probability
distributions. Recently, the classification of its subclasses has been developed. Among these, the class
L(R%) of selfdecomposable distributions is especially important and has many characterizations. For
example, it has a stochastic integral characterization, namely, it is expressible as the range of some stochastic
integral mapping of infinitely divisible distributions. Also, selfdecomposable distributions are the limiting
distributions of Omstein-Uhlenbeck type processes which are solutions of Langevin equations driven by
Lévy processes.

In this thesis, the following three topics are studied. The first topic is to characterize generalizations of
the class L(R%) in similar ways to those which characterize L(R%). The generalizations are the class
L(b,R?%) of semi-selfdecomposable distributions with span b > 1 and the class L{®(R%) of
a-selfdecomposable distributions with a € R. About the latter distributions, we also give a concrete
example on R?, which is a bivariate gamma distribution.

The second topic is to study the nested subclasses of L{®’(R®). They are defined by limit theorems and
by stochastic integral mappings. The limits of these nested classes are shown to be subclasses of the closure
of the class of stable distributions under convolution and weak convergence. As an application, we find the
limits of other nested classes using the compositions of stochastic integral mappings.

The third topic is to give several forms of stochastic integral representations of gamma random
variables. We also find a new way of stochastic integral characterizations of subclasses of I (IR), which is by
fixing a driving Lévy process and by taking some possible integrands, while the well-known way of
stochastic integral characterizations by stochastic integral mappings is by fixing an integrand and by taking
some possible driving Lévy processes.




