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Abstract

This thesis discusses how we build models for ecological data and how we examine their
goodness-of-fit to the observations. This thesis consists of two parts. In the first part, we present
two case studies where statistical models are built by considering theoretical aspects of the data
as well as their statistical characteristics. The case studies in the first part are for the assessments
of the effect of trawling on animals on seabed and of the effect of freshwater flows on banana
prawns in an estuary. In the second part, we show several theoretical properties of the
Cramér-von Mises goodness-of-fit statistic, which is used in the first part, especially the
robustness of the statistic when the minimum distance estimator is used.

In Chapter 1, a brief summary of the methods for examining goodness-of-fit of distributions is
given.

In Chapter 2, experimental survey data for the assessment of trawling effect in the Northern
Prawn Fishery in Australia are investigated. Gamma distribution is adopted as weight
distribution of animals on seabed before trawling because it can be derived as the equilibrium
distribution of the stochastic growth model. The goodness-of-fit of the distribution is examined
by an extended version of the Cramér-von Mises statistic for independent but not identically
distributed observations. It is shown that the gamma distribution can be used for modeling the
weights of animals before trawling for 57 cases out of 80. The effect of trawling is verified for
each species with this model.

In Chapter 3, survey data for the assessment of the effect of freshwater flows in the estuary in
Australia are investigated. The model we employed for the binned carapace length of banana
prawns in the estuary is an asymmetric mixture distribution derived by combining a growth
model with temperature and salinity of water and a survival rate model. It is shown that the
model is appropriate for 15 cases out of 19 by using the Cramér-von Mises statistic for discrete
distributions. For these 15 cases, the model can explain the effects of the changes in temperature
and salinity of water caused by freshwater flows to the growth of banana prawn.

In Chapter 4, asymptotic behavior of the goodness-of-fit test statistic when contamination exists
is investigated. The asymptotic distribution of the Cramér-von Mises statistic for contaminated
data when parameters are known is derived as a distribution of a weighted infinite sum of
non-central chi-squared random variables. The effect of the contamination appears only in the
non-centralities. The asymptotic distribution when the parameters are unknown and are estimated
by the minimum Cramer-von Mises distance method is also derived. The theoretical results
together with the result of numerical experiments show that the Cramér-von Mises statistic
becomes robust when we use the minimum distance estimator for the estimation of parameters.




