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Abstract Recently, grammar based codes are researched in the area of lossless source coding. However, it is not
clear which formal grammar is appropriate in Chomsky hierarchy for information compression. In order to clarify
this, we propose a computational information source model. Computational information source models generate
messages in terms of their probabilistic formal grammars. We present each characterization for probabilistic regular
grammar based information source and probabilistic context-free grammar based information source. In the case
when the parameters of these information sources are known, the lossless compression algorithms and their time
complexity are shown. At the last, it is shown that a grammar based code is a universal code with respect to the
family of probabilistic context-free grammars information sources.
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