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Abstract: We introduce a new algorithm for Maximum Likelihood (ML) decoding based on guessing noise. The
algorithm is based on the principle that the receiver rank orders noise sequences from most likely to least likely.
Subtracting noise from the received signal in that order, the first instance that results in an element of the code-
book is the ML decoding. For common additive noise channels, we establish that the algorithm is capacity
achieving for uniformly selected code-books, providing an intuitive alternate approach to the channel coding
theorem. When the code-book rate is less than capacity, we identify exact asymptotic error exponents as the
block-length becomes large. We illustrate the practical usefulness of our approach in terms of speeding up
decoding for existing codes.

Joint work with Ken Duffy, Kishori Konwar, Jiange Li, Prakash Narayana Moorthy, Amit Solomon.
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