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1. SUMMARY OF THE THESIS:

    Excluding abbreviation list, preface, conclusion, author's papers list and references, the thesis consists of 3 chapters:

· Chapter 1 presents some preliminaries, Berry-Esseen inequality for exchangeable pairs with the Wasserstein distance and the Kolmogorov distance in normal and non-normal approximations; Berry-Esseen inequality for exchangeable pairs in the general Curie-Weiss models and the mean-field classical N-vector model.

· Chapter 2 studies the non-uniform Berry-Esseen inequality for the exchangeable pairs, with applications to the classical Curie-Weiss model, and the mean-field classical N- vector model.

· Chapter 3 presents the non-uniform Berry- Esseen bounds for coordinate symmetric random vectors with applications, with “from independence to dependence” method and apply this to establish the deviation for sums of spins in the mean-field classical N-vector model.

2.  SUMMARY OF THE NEW FINDINGS OF THE THESIS:

· Prove the Berry-Esseen inequality for sums of spins in general Curie-Weiss model and mean-field classical N-vector model with optimal rates.

· Prove the non-uniform Berry-Esseen inequality for exchangeable pairs by using non-uniform concentration inequality and apply these results to prove the non-uniform Berry -- Esseen inequalities for sums of spins in the classical Curie-Weiss model and the mean-field classical N-vector model.

· Prove the non-uniform Berry-Esseen inequalities for coordinate symmetric random vectors and establish the large deviation for sums of spins in the mean-field classical N-vector model by using the so called “from independence to dependence” method.

3.  FURTHER RESEARCH DIRECTIONS, IF ANY 

     In the future, we plan to

· use Stein's method to establish the non-normal approximation for sums of spins in the classical mean-field N-vector model for the critical case;

· establish the Berry-Esseen inequality for sums of spins in the classical mean-field N-vector model with an external magnetic field;

· establish the Berry-Esseen inequality for inhomogeneous versions of the classical mean-field N-vector model.
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