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Abstract

This article try to give a system research on Generalized Linear Mixed
Models based on Generalized Gamma Distribution.

Generalized Gamma Distribution Family is different from Exponential
Distribution Family, as well as some connection. Parameters rearrangement will
do well in deriving quasi-likelihood function. Generalized Gamma Distribution
Family models can be embedded into Generalized Linear Mixed Models by way of
special link function. Estimation can be easily achieved with the theory support of
Generalized Linear Mixed Models; some other models such as random intercept
models, variable-coefficient models, repeated models, spatial models and so on
can easily be derived from this Generalized Linear Mixed Models based on
Generalized Gamma Distribution.

More than six methods are compared when it comes to the estimation. This
paper tries lo get the uniform for all these six methods and then put it into SAS
coding. The reason for classical estimation methods is to gain the good characters
which are very important in hypothesis test.

This article also proposes the score tests for Generalized Linear Mixed
Models based on Generalized Gamma Distribution for model misspecification test
on Gamma distribution, Weibull distribution, and exponential distribution and so
on. This is the tradeoff between complication and accuracy. In the 5th chapter,
this article discusses some advanced issue such as negative observation, semi-
parameter models, artificial neural networks models, censored data, tied data
and the unit modeling for multi heterogeneity variables.

This article gives a real application with Generalized Linear Mixed Models
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based on Generalized Gamma Distribution in the final part. This paper proposed a
analysis model for Generalized Gamma distribution data based on Generalized
Linear Mixed Models. This paper estimates the parameters and plots the recovery
curves with the dynamic investigation data. The recovery curve can explore the
recovery of burned children visually and comprehensively. With this model it is
easy to give a comprehensive evaluation on recovery from different aspects such as
physies, social psychology and so on. The method proposed in this paper is also
available in comprehensive evaluation which are generally used in social research.

In chapter 7 we discuss some extend models with important application in
actuarial science. In section 7.1 we try to construct a credibility model based on
generalized linear mixed models. Suppose dependent variable follows exponential
distribution family, natural parameters follows natural conjugate prior. This
article introduces credibility factor into generalized linear mixed models to build a
model with both priority information and posterior information included according
to Bayesian theory, and concludes that the estimate of random effect coincide with
the credibility formula. This article finds out the relationship between prior
parameters by way of the limit of natural conjugate prior. Estimation can be
achieved by way of pseudo-likelihood method. Biihlmann-Straub credibility and
Biihlmann credibility can be treated as a special case of this model by
transforming the Tweedie models which is discussed in this paper. This paper
may contribute to rate making and credibility. In section 7.2 we discuss some
other ways to combine the linear mixed models with credibility analysis. In
section 7.3 we use operational time to redesign the runoff triangle, and construct
double generalized linear mixed models and Tweedie based generalized linear
mixed models by way of improving Horel curve to describe heterogeneous claim
developments factors. These models are available for dynamic risk measure and
management.

Key Words: Generalized Linear Mixed Models; multivariate survival
analysis; Generalized Gamma Distribution Family; partial maximum likelihood

estimate ; multi-level models; neural networks
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