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In this research we proved the followings:
(1) We proved that the normal distribution is freely selfdecomposable. It means that free
convolution semigroup of normal distributions are unimodal. It has some corollaries. In its proof,
we found a necessary and sufficient condition for freely selfdecomposable distributions.
(2) We introduce non-commutative point of view to outlier problem. Based on moment methods, we
proved that asymptotic cyclic monotone independence appear in our RMM. For some explicit models, we

compute concrete limiting distributions.
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