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Abstract

Data analysis is an integral part of statistics, and statistical methods to analyze data
arising from various sources abound in the literature. Nevertheless, the need for new
methods of data analysis or application of conventional methods to new area often
arises because of emerging new and difficult data collection methods and innovative
statistical problems. In the context of environmental science, we focused on
environmental assessment based on the air pollution and water quality. We applied
Multiple Criteria Decision Making (MCDM) method and its modification to compute
an overall air pollution index and water quality parameters for making an overall
judgment among stations. Therefore, comparing and ranking of regions are feasible in
terms of air pollution and water quality for environmental protection. A time series
analysis is adopted as a technique for forecasting of monthly rainfall and number of
rainy days. The Box-Jenkins technique is used for identifying the parameters of an
Autoregressive Integrated Moving Average (ARIMA) model. The Akaike information
criterion, the Schwarz’s Bayesian criterion and the mean square error are used
throughout to test for simplification of any particular model. The periodogram
analysis is used to confirm the existence of a seasonal period in the ARIMA model.
The ARIMA with seasonal model possibly predicts the monthly rainfall and the
number of rainy days one year ahead with acceptable accuracy. Log-rank test and
Cox’s proportional hazard models are applied to compare survival curves and find the
covariates which effect survival time for HIV/AIDS patients in Thailand.

Further, we derive Bayes estimates of the parameters of a bivariate normal population
under the constraint of either a common mean or a common variance. Some
environmental and medical applications are indicated. Results of a simulation study
based on a small sample size to compare the maximum likelihood estimates and the
Bayes estimates indicate that they are mostly equivalent. We also derived the Bayes
estimators of the parameter of an exponential distribution and the reliability function
associated with it based on different type of truncated data sets under the gamma and
Jeffreys’ priors. The Bayes estimators are derived explicitly and can be obtained in
the closed form. Approximate expressions for Bayes risk are also derived theoretically
and numerically. Lastly, we focused on estimating parameters and comparing
estimators in intraclass models based on the method of maximum likelihood and a
Bayesian method for one family and n families, separately. A simulation study is
presented, in which the performance of the method of maximum likelihood is
compared with the Bayesian method by using mean square error. Further the two
methods are also applied to the pre-storage adenosine triphosphate levels data in red
blood cells as measures in the siblings of 18 families.
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