
Hidden Markov Models

Minimal Realization Problems for
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matrix rank = k

If U, V are of full column rank



Unique up to linear transformation

Require U V have column rank = k



In practice, used as a

heuristic algorithm



In practice, used as a

heuristic algorithm

Best hope:



Theorem 1: 

For almost all HMMs

guarantees U V full rank
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Tensor

decomp

Linear

inversion

Two-step realization algorithm









Theorem: 

For almost all HMMs

guarantees  A,B full rank



 Inversions are solving linear equations

 Conditions are satisfied for the two classes of HMMs

for which we have efficient algorithms to invert (1)
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Can be converted to

solving linear equations and 

simultaneous diagonalization

✦

A,B are rank degenerate

But if A    B  has full column rank 
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Computation complexity

Want poly time algorithm



Computational complexity:
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Polynomial computational complexity
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