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Abstract: Concentration inequalities describe the proba-
bility that the average of a sequence of random variables is
close to its expected value. In particular, the concentration
of Markov chains has been an extensively studied topic. In
this talk, we first introduce a new Bernstein-type inequal-
ity for general Markov chains via an elementary approach.
Compared with existing works, our result only requires the
Markov chain to satisfy an iterated Poincaré inequality. In
the second part of this talk, we study the inverse problem
of estimating the transition matrix of a given Markov chain.
We show the robustness of our Bernstein-type inequality by
establishing non-asymptotic error bounds for the classical
MLE method. Meanwhile, in the reversible case, we pro-
pose a new reversibility-preserving online SCE method with

non-asymptotic deviation bounds.
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