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DESCRIPTION OF RESEARCH

My main interest concerns the development of statistical techniques for inference in
data which exhibit serial dependence or spatial interaction. My recent work deals with
the problem of functional estimation, regression and prediction involving spatial data. My
research is described briefly below.

1. Density estimation for time series. Density estimation of a probability density is an
interesting problem in communication theory, system identification and pattern recogni-
tion. There are many reasons why this problem is important. It is often useful to check
whether the density of a time series is Gaussian or close to it when parameter estimation
is carried out under the Gaussian assumption. Estimating the density of a time series
is also of interest since it is reasonable to use the marginal density of a stationary time
series for long-term forecasting. I have found weak conditions for the almost sure uniform
convergence of both recursive and nonrecursive estimates of the density. Also found are
conditions for the asymptotic normality of the relevant estimates.

2. Regression and prediction in time series. I have proposed a dependence condition called
the strong mixing condition in the locally transitive sense (SMLT). In data analysis, the
SMLT condition is much easier to employ than the strong mixing condition. Under general
conditions, I showed that regression estimates and various functional estimates can attain
the optimal rates of convergence for both bounded and unbounded time series. The results
resolve some open questions raised by other researchers in this field. Both the fixed-design
case and the random-predictor case have been considered. The practical motivation is to
provide nonparametric methods to the analysis of hydrologic data. Rainfall /runoff data is
quite consistent with the SMLT condition. In the analysis of hydrologic data, it has been
shown that nonparametric methods can yield optimal decision functions under relatively
general conditions.

3. Estimation of the survival function and hazard rate. The question of estimating the
survival function and the hazard rate is of significant theoretical and practical importance
in reliability theory. Here, I considered the problem under the assumption that the sam-
ple is collected from a stochastic process satisfying some weakly dependent conditions.
This assumption is often much more realistic than the asssumption of independence of
observations. In the classical theory of competing risks it is assumed that the risks are
independent and that death does not result from simultaneous cause. These assumptions
often do not hold. Situations when the data are dependent occur often in engineering
problems, for example, when the observations are the lifetimes of resistors connected in
series. I have found explicit conditions for various estimates of both the hazard rate and
survival function to attain optimal rates of convergences. Some new estimates have also
been proposed.

4. Spatial statistics. Recently, some of the results above have been generalized to random
fields. My future research goal is to develop techniques for the analysis of data which
are both space and time varying. The general setting is a nonhomogeneous random field
which incorporates both space and time variables. The research has potential application
in the analysis of data collected irregularly at different space and time points, for example,
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in data obtained by aerial photography. I am also interested in developing new methods
of spatial prediction as alternatives to ordinary kriging. Practical consideration involves
environmental data and data from geology, soil science and meteorology.
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