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Abstract:

In this thesis,we estimate a bivariate density nonparametrically from a dataset from the joint
distribution and datasets from one or both marginal distributions.

We develop a copula-based solution, which has potential benefits even when the marginal
datasets are empty.For example, if the copula density is sufficiently smooth in the region

where we wish o estimate it, the joint density can be estimated with a high degree of accuracy.
Similar improvements in performance are available if the marginals are close to being
independent. We use wavelet estimators to approximate the copula density, which in cases of
statistical interest can be unbounded along boundaries. We propose a wavelet estimator for
regression function with random design.

we introduce a wavelet threshold estimator to estimate multinomial probabilities. The
advantages of the estimator are its adaptability to the roughness and sparseness of the data. The
asymptotic behavior of the estimator is investigated through an often-used criteria: the mean
sum of squared error (MSSE). We show that the MSSE of the estimator achieves the optimal
rate of convergence.
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