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Setting

Standing assumption:

µ satisfies the convex Poincaré inequality, i.e. ∀ convex f : Rn → R,

Varµ(f ) ≤ 1
λ
Eµ |∇f |2.

Goal: ∀ convex or concave f : Rn → R with |∇f | ≤ c,
Eµ fef − Eµ ef ln(Eµ ef ) =: Entµ(ef ) ≤ C Eµ |∇f |2ef .
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Goal: ∀ convex or concave f : Rn → R with |∇f | ≤ c,
Eµ fef − Eµ ef ln(Eµ ef ) =: Entµ(ef ) ≤ C Eµ |∇f |2ef .

Implies two-level concentration:

Pµ⊗N (|f − Eµ⊗N f | ≥ t) ≤ exp
(
−C1

t2

L2
2(f )

∧ t
L1(f )

)
.

Classical case: Bobkov-Ledoux ’97.
Convex case, n = 1: Feldheim-Marsiglietti-Nayar-Wang ’15,

Gozlan-Roberto-Samson-Shu-Tetali ’15.
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Main result

Theorem (Adamczak-St. ’17)
∀ convex or concave f : Rn → R with |∇f | ≤ c <

√
2λ/e,

Entµ(ef ) ≤ C Eµ |∇f |2ef ,

where C = C(λ, c, n).

Proof. W.l.o.g. Medµ f = 0; F (t) := Eµ f 2etf for t ∈ [0, 1].

Entµ(ef ) ≤ Eµ fef − ef + 1 =
∫ 1

0
tF (t)dt ≤ 1

2 max{F (0),F (1)}.

Proposition 1

F (1) = Eµ f 2ef . Eµ |∇f |2ef .

Proposition 2

F (0) = Eµ f 2 . Eµ |∇f |2ef .
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Difficulties in the convex setting and an open question

f convex or concave, Medµ f = 0, |∇f | ≤ c <
√

2λ/e.

Proposition 1

F (1) = Eµ f 2ef . Eµ |∇f |2ef .

Proposition 2

F (0) = Eµ f 2 . Eµ |∇f |2ef .

Difficulty: fef /2, ef , −f , |f |p, . . . are not always convex/concave. . .

Question
If f : Rn → R is convex and 1-Lipschitz, then, for t ≥ 0,

Pµ(f ≥ Medµ f + t) ≤ 2 exp(−C(λ)t).

Do we also have

Pµ(f ≤ Medµ f − t)
?
≤ 2 exp(−C(λ)t) ?
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