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Soft Covering

- Opposite of Reliable Decoding
- What hafpp@.v\s whei rate is too high?
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Soft Covering
(origin)

o Theorem 6.3 of Wyner’s Common Information Paper

o R » IX;Y) produces the phenomenon




Various Names

o Covering [Ahlswede, Winter, Wilde]
3 SQMFU«V\S Leminaa [Winter]

3 QQSQL\/&biLE&j [Hawn, Verdu]

> Cloud Mixing



Appticaﬁems

o Security and Privacy

o e.q. wire&&p channel

& Encoder analysis

o Common Information



Main Kesulk

For any R > I(Px,Py|x)
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Previous lower
bounds

» Notable bounds bj Haj&ski, Haw,
Verdu, Cuff

o Best previous:
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TV vs
KL-divergence

® IMSF‘-’ET@d bj [Parizi, Telatar, Merhav 17]

o Solved exponent for Kl-divergence




Features of TV

o A@&@.p&ec& standard for ﬁ“jPE"’SmF’kj

o Tractable multi-stage encoder
analysis

o Strownger concentration resulk



New Features of TV
Proot

“Tvpiaai seb” am.?roac:h Ls ok op%&mat

5 Poisson codebook size used in
converse

o (Taylor expansion not possible for
absolute value)
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> Carefully swap mins and max’s
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Illustration of
codebool approximation
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Condiktional Tvpe
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Yo ijv\omial Number
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‘Prc:-c;wf c;wf Lrror
Lower Bound



Poitsson Tricke

o Let the number of codewords M be
Poissown diskributed

o Take care of this assumption at the
end




Anocther Loole
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Need E,Mclepemdeme for different types



A SLMFL@. Levwima

o {Xi independent
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Inikial Details
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Poisson ko Fixed
Codeboole

exponeu?:mu small

debook size PMF

H Codebocw Size (M)




