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Abstract 

Recently there has been a renewed interest in non-asymptotic information theory. Given any memoryless 

channel with discrete input alphabet, but arbitrary output alphabet, in this talk, the maximum transmission rate 

achievable with finite block length  and codeword type  subject to error probability  will be analyzed as a 

function . Non-asymptotic, easy to compute upper and lower bounds on , will be presented. By 

introducing a quantity  to measure the relative magnitude of error probability ε and block length n with 

respect to the given channel and type  and by combining the upper and lower bounds, it is shown that  

has a Taylor-type expansion with respect to . A similar Taylor-type expansion is also valid for 

. Based on the Taylor-type expansions and non-asymptotic upper bound, two easy to 

compute approximation formulas for   ( , respectively) (dubbed “SO” and “NEP”) will be provided. 

Numerical results show that both the SO and NEP approximation formulas provide reliable and accurate 

estimations for  ( , respectively), in contrast with the normal approximation which sometimes falls 

below achievable bounds and sometimes rises above converses. At the end of the talk, the Taylor-type 

expansion of capacity will be applied to an LTE system to adaptively select constellation and rate, revealing 

interesting, new combinations of constellation and rate which yield significantly better performance in 

comparison with corresponding combinations suggested in the LTE system. This is a joint work with Jin Meng.  
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