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Gaussian Correlation Inequality

Gaussian Correlation Inequality, Royen '14

Vconvex K=-Kand L=-LinR"”, y"(KnL)>~"(K)y"(L).
le.,if Z~N(0,ld), P(Ze KnZel)>P(ZecK)P(Z¢cL).
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Gaussian Correlation Inequality

Gaussian Correlation Inequality, Royen '14

Vconvex K=-Kand L=-LinR"”, y"(KnL)>~"(K)y"(L).
le.,if Z~N(0,ld), P(Ze KnZel)>P(ZecK)P(Z¢cL).

Prior partial results:

@ Khatri, Sidak 67 - K = [~a, a] x R" .

@ Pitt’77 - confirmed n = 2, inspired conjecture.
@ Folklore - convex K, L are unconditional.
°

Schechtman—-Schlumprecht—Zinn '98 - K, L centered ellipsoids;
convex sets of small measure.

Hargé 99, Cordero-Erausquin '02 - K centered ellipsoid.

@ Royen '14 - resolved conjecture. By origin-symmetry (X?) ~ \*
and Laplace transform; more general I-distributions.

@ Latata—Matlak '17 - detailed exposition.
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Extensions and Conjectures

@ Eskenazis—Nayar—Tkocz ’18 - extended GCI to Gaussian
mixtures ~ S- Z. E.g. symmetric p-stable laws, p < (0,2).

@ Conj (Tehranchi'17) - v"(K + L)y"(K n L) > ~"(K)~"(L)?
(True for Lebesgue measure, open for n > 2).

Assoulin—Chor—-Sadovsky '24 - if K + L < Conv(K U L):

e Truefor K = [-a,a] x R" 1,
o False in general.

@ Royen ’20-'25, Assoulin—Chor—Sadovsky '24 - further
improvements over GCI.

@ Nakamura—Tsuji '25+ (forthcoming).
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Equivaent formulations of GCI

Gaussian Correlation Inequality, Royen '14

Vconvex K=-Kand L=-LinR"”, v"(KnL)>~"(K)y"(L).
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Equivaent formulations of GCI

Gaussian Correlation Inequality, Royen '14

Vconvex K=-Kand L=-LinR"”, v"(KnL)>~"(K)y"(L).

Let X ~ N(0,%) in RV = R" & R™. Denote P;: RN - R" j=1.2.
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Equivaent formulations of GCI

Gaussian Correlation Inequality, Royen '14

Vconvex K=-Kand L=-LinR"”, v"(KnL)>~"(K)y"(L).

Let X ~ N(0.¥) inRY =R™ @ R™, Denote P, : RN -~ R" =1, 2.
@ vVconvex K =-K,L=-LinR",
P(XeKAaXel)>P(XeK)P(Xel).
@ VY even quasi-concave f;, f, : RV = R,
Ef,(X)f(X) > Efy (X)EfL(X).
@ VYN =ny+np, Veven quasi-concave f;: R — R,
Efy (P X)f(PaX) > Ef; (P1 X)Ef(PaX).
@ YVN=n+no,

(1mka>< |Xk| <1) > LP’( max \Xk\ <1P( maz< N\Xk| <1).
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Equivaent formulations of GCI

Gaussian Correlation Inequality, Royen '14

Vconvex K=-Kand L=-LinR"”, v"(KnL)>~"(K)y"(L).

Let X ~ N(0.¥) inRY =R™ @ R™, Denote P, : RN -~ R" =1, 2.

@ vVconvex K =-K,L=-LinR",
P(Xe KAXel)>P(XeK)P(Xel).
@ Y even quasi-concave f;, f> : RV - R,
Efy (X)fa(X) 2 Eff (X)Ef(X).
@ VYN =ny+np, Veven quasi-concave f;: R — R,
Efy (P X)f(PoX) > Efy (P X)Ef(PsX).
@ YVN=n+no,
(1Tka>< IXe| < 1) 2 LP’( max \Xk\ <1P( ma;<<N\Xk| <1).

To close equivalence, approximate K < R” by (] {| (. ux)| < 1},
LcR by N7 {| (L ue)| <1} Let TR s x = ((x, u)) -y € RN,

ny+1

Then 7.7 ~ N(0.%') degenerate in R". Approximate by non-deg. .
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New proof of GCI using Inverse Brascamp-Lieb (M. 25)
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New proof of GCI using Inverse Brascamp-Lieb (M. 25)

Denote ga(x) = exp(—4 (Ax. x)), RNV = @™ R, x = (xq...., Xm).
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New proof of GCI using Inverse Brascamp-Lieb (M. 25)

Denote ga(x) = exp(—4 (Ax. x)), RNV = @™ R, x = (xq...., Xm).

Let @M , QeMly, ci>0,i=1...., m.

“sym
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New proof of GCI using Inverse Brascamp-Lieb (M. 25)

Denote ga(x) = exp(— . 5 (AX, X)), RN =@M R, x = (xi,..., Xm)-
Let Q< MY ,Q,EMZ(),C,>0,I—1 AAAAA m.

Asym

Brascamp—Lieb, M. '25 after Nakamura-Tsuiji '24)

For all even log-concave h; € L' (R, gq, (x)dx):

Jon €O )OT L fon e @I, g ()70
‘ G = in @
HI(Z1 ( e~ 1(Qix;,x;) h; (X,)dX,) A,A:S,O>O Al (IR”/ 97§<O’X"X’>QA,(X/)dX/)
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New proof of GCI using Inverse Brascamp-Lieb (M. 25)

Denote ga(x) = exp(— . 5 (AX, X)), RN =@M R, x = (xi,..., Xm)-
LethM’sVym ,O,EMZO, ¢>0,i=1..... m.

Brascamp—Lieb, M. '25 after Nakamura-Tsuji '24)
For all even log-concave h; € L' (R, gq, (x)dx):

f«"iN 97%<OX-X>I_|’m1 h.(X,‘)C/ b > inf ]\ 7% /':1QA, (X/')C/ ax
ci < Ci
My ( Ll (X’)dX’) A,Aié,io i=1 (f{ 97§<Q’X"X’>QA1(X/)dX’)

@ Case Q; = 0 was proved by Nakamura—Tsuiji '24; our proof is a
verbatim repetition of theirs.

@ Brascamp—Lieb '76, Lieb '90: Q; = 0, Q > 0, no evenness nor
log-concavity of h;, centered Gaussians majorize this ratio.

@ NT '24: inverse BL for @ cannot hold without centering
h;; asked whether (technical?) log-concavity can be removed.

@ M. '25: False for general even h; (~- GCI for non-convex sets).
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Plan for the talk

@ Show how this proves GCI.
@ Discuss history of Brascamp—-Lieb-type ings.
@ Sketch Nakamura—Tsuji proof.

@ Concluding Remarks.
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Proof of GCI via Inverse BL

Recall R = k™ & R, P RN — R =1, 2.
X centered Gaussian in &"'. Denote > = Cov X, ¥ = Cov P.X.
Apply inverse BLW/ Q =51, O =5, ¢ =1, hj =1k, K= [-1.1]".

P(maxicjen | Xj| < 1)
P(maxigjcn, |Xj| < 1) P(maxp,+1<j<n [ Xj] < 1)
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Proof of GCI via Inverse BL

Recall R = k™ & R, P RN — R =1, 2.
X centered Gaussian in &"'. Denote > = Cov X, ¥ = Cov P.X.
Apply inverse BLW/ Q =51, O =5, ¢ =1, hj =1k, K= [-1.1]".

P(maijgN ‘Xj| <1 )
P(maxigjcn, |Xj| < 1) P(maxp,+1<j<n [ Xj] < 1)
_ E1K1(P1X)1K2(P2X) S inf EgA1(P1X)gA2(P2X)
Elk, (P1X)E1k,(PoX) ~ AiA20 Ega (P1X)Ega, (P2 X)
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Proof of GCI via Inverse BL

Recall R = k™ & R, P RN — R =1, 2.
X centered Gaussian in &"'. Denote > = Cov X, ¥ = Cov P.X.
Apply inverse BLW/ Q =51, O =5, ¢ =1, hj =1k, K= [-1.1]".

P(max1§jg/\/ ‘Xj| <1 )
P(maxigjcn, |Xj| < 1) P(maxp,+1<j<n [ Xj] < 1)
_ E1K1(P1X)1K2(P2X) S inf EgA1(P1X)gA2(P2X)
Elk, (P1X)E1k,(PoX) ~ AiA20 Ega (P1X)Ega, (P2 X)

o (det(ld, + ATy )det(Id, + ApT7) :
= N
Ay, A0 det(ldy + (Ay @ A2)Y)

T A Ass0

- (del(ld,\, + (A1 @A) (X1 @ X2)) );
det(ldy + (A @ A2)X) '

where we used

Egp, (PX) = det(S;)2det(S; ' + A)) 2 = det(Id,, + A/Z) 2.
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Royen’s lemma

Lemma (Royen '14)

Let 2V := (1 - t)(Xy © X2) + 1%, t[0,1].
Then VA;,As >0, [O 1} 5t del(ld/\/ =F (A1 @Ag)z([)) is .
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Royen’s lemma

Lemma (Royen '14)

Let 2V := (1 - t)(Xy © X2) + 1%, t[0,1].
Then VA, A >0, [O 1} 5t del('d/\/ =F (A1 @Ag)z([)) is ..

Proof:

Changing orthonormal basis, may assume A = A; @ A, > 0 diagonal.
In Royen’s proof, A = diag(/\;) are Laplace transform parameters; for
us, A is the covariance of the saturating Gaussians.

ldy+ATO1 =1+ 3 [(AZO) =1+ 3 A=)
@#Jc[N] @#Jc[N]

Reduces to showing [0, 1] ¢+ [='"]is .. Indeed:
) _ [ o g ) _ 2
£ (tz@ zjf) D) = (SIS 4 Ildy, — M|, 0 < M<Idy,.
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Even Inverse BL — Reformulation

Brascamp—Lieb)

For all even log-concave h; € L' (R, gq, (x)dx):

Jew e 2(@XINf, hi(xi)“ dlx >inf Jrw e~ 2(@XINm, g, (x;)%dlx
G < | C °
e, ( R 97%<Q’X"X’>hi(xf)dxl') Aé/éio N, (fw 97§<Q’X"X’>QA,(X/')dXi)

Change parametrization: f = e 2(@%-%) p,,
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Even Inverse BL — Reformulation

Brascamp—Lieb)

For all even log-concave h; € L' (R, gq, (x)dx):

Jew e 2(@XINf, hi(xi)“ dlx >inf Jrw e~ 2(@XINm, g, (x;)%dlx
G < | C °
e, ( R 97%<Q’X"X’>hi(xf)dxl') Aé/éio N, (fw 97§<Q’X"X’>QA,(X/')dXi)

Change parametrization: f; = e~ #(@%) ;.
Q=Q-ci1&...9cnQn , Bi=Ai+ Q.
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Even Inverse BL — Reformulation

Brascamp—Lieb)

For all even log-concave h; € L' (R, gq, (x)dx):

fNe 1(0x l_l/ hi(x;)% dx o [”;N 97%<QX‘X>H,(Q1QA,(X/)C’C’X
Ci = 1 Ci
e, ( wry € 2(QX) (Xr)dxf) A,Ai/CZJ,O>o N, (f»z:"/ e—§<O/X/-X/>gA’(x,)dx,-)

Change parametrization: f; = e~ #(@%) ;.
Q=Q-ci1&...9cnQn , Bi=Ai+ Q.

Brascamp-Lieb again)

For all even f; € L'(R™), f: >~ gq,

Jeon € HPONT (070 fyn €2 PN g (X))ol
7 (fen f(x,)dx,) 5>O 07 (fgn 95,( x,)dx,)

B;i>0

Write f; > gq, if fi = 9o, - log-concave, f; < gq, if fi = gq, - log-convex.
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Comparison with other Brascamp—Lieb-type ings

Thm ( '76, Lieb '90). Combine Bennet—

Carbery—Christ—Tao '08, Valdimarsson '07, Kolesnikov '11)

Let Q  M". Thenforall f; « L' (R"), f; < gq, (no evenness):

fj/\l67%<OX'X>|_|/-m:1fj(X,‘)C/dX< - fa —%(Ox.x}HI_mﬂgB/(Xl_)c,dX

N €
nm, (fﬁm, I‘,(x,)dx,)c’ T 0<Bi<Q; nm. (fI, gB,,(x,)dx,-)c’
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Comparison with other Brascamp—Lieb-type ings

Thm ( '76, Lieb '90). Combine Bennet—

Carbery—Christ—Tao '08, Valdimarsson '07, Kolesnikov '11)

Let Q  M". Thenforall f; « L' (R"), f; < gq, (no evenness):

f g 2{@uxnm f(x,)cfdx o Jan € HXNM g (X;)%dx
- :

inf
(./]: Urh f(xl)dX/> O<B/<Ol (k N gB (X/)dX/)

@ Can replace x; in numerator with P.x, P, : RN — R,
Generalized Holder’s inq; optimal constant in Young’s inqg.

@ Taking Q; = Ald,,, A~ oo (no restriction on f;, B; > 0) ~ Lieb ’90.
Brascamp-Lieb (n; = 1) used BL—Luttinger symmetrization.
Lieb used O(2) invariance (like proof of B-conj by BL '70s).

@ BCCT, Valdimarsson proved version, f; = < 9q-
BCCT via heat-flow. Valdimarsson followed Barthe’s Optimal-
Transport method, and a gen. Caffarelli's Contraction Thm.

@ K~ fi < gia, hi > gia = 31 (V). (fidx) = hidx, 0 < V< Id.
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Comparison with other Brascamp—Lieb-type ings

Thm ( '76, Lieb '90). Combine Bennet—

Carbery—Christ—Tao '08, Valdimarsson '07, Kolesnikov '11)

Let Q  M". Thenforall f; « L' (R"), f; < gq, (no evenness):

f g 2{@uxnm f(x,)cfdx o Jan € HXNM g (X;)%dx
- :

inf
(./]: Urh f(xl)dX/> O<B/<Ol (k N gB (X/)dX/)

@ Can replace x; in numerator with P.x, P, : RN — R,
Generalized Holder’s inq; optimal constant in Young’s inqg.

@ Taking Q; = Ald,,, A~ oo (no restriction on f;, B; > 0) ~ Lieb ’90.
Brascamp-Lieb (n; = 1) used BL—Luttinger symmetrization.
Lieb used O(2) invariance (like proof of B-conj by BL '70s).

@ BCCT, Valdimarsson proved version, f; = < 9q-
BCCT via heat-flow. Valdimarsson followed Barthe’s Optimal-
Transport method, and a gen. Caffarelli's Contraction Thm.

@ K~ fix ga;» hi > go’q = HI(V&;)X(f,dX) = hidx, 0 < TZ;S Q..
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Comparison with other Brascamp—Lieb-type ings

Thm ( '76, Lieb '90). Combine Bennet—

Carbery—Christ—Tao ’08, Valdimarsson '07, Kolesnikov '11)

Let Q < M. Thenforall f; « L' (R"), f; < gq, (no evenness):

Jon € $(Qx,x) e fi(xi)° dX< - fon € 3(Qx,x) N7, gs (x,)° dX
n
/:1 (./Ei”/ f,‘(X,')dX/) 0<Bi<Qy "l (f[ ni 9B; (X,)dX,)

« Observe “dual nature" to (even) inverse BL from previous slide.

Thm ( Brascamp—Lieb again)
Let Q e MY

Asym

Then for all even f; € L' (R™), f; > gq,

fNej(OXX M7 £i(x;) dx S inf fNerE(OXX N2, 9s,(x)° dX
N7y (Jen fi(xi) ) %1%/ N7 (fem 98,06 ;)
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More Brascamp—Lieb-type ings - Il

Thm ( , conjectured by K. Ball, Barthe '97).

Generalized formulation by Valdimarsson '07
Let Qe MY, Qe ML, Then Vi e L'(R™), f; > go (no evenness):

fon sup  (&7#@INT fi(x)*) dy
Y=Y CiXj+X .
> inf {Same as LHS, fi = g5}

N7y (fen fi(x0) ;)" B0
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More Brascamp—Lieb-type ings - Il

Thm ( , conjectured by K. Ball, Barthe '97).

Generalized formulation by Valdimarsson '07
Let Qe MY, Qe ML, Then Vi e L'(R™), f; > go (no evenness):

Jav sup  (e7H@INLfi(x0)*) dy
y=% CiXi+Xx .
G > inf {Same as LHS, f; = gg}
N7, (S fi(x1)dx;) 620

@ Q=Aldyand Q;=-Ald,, A # oo ~ no condition on f.

@ Barthe pioneered OT proof (forward & reverse in tandem).
OT - Valdimarsson; Heat-flow (Barthe—Cordero, Barthe—Huet).

@ Reverse BL is an extension of Prekopa-Leindler ing. (Reverse)
BL very useful in convex geometry (Ball '89-'91, Barthe '98...)

@ Ball: if Idy = 2], ¢;P P; (e.g. John’s position), then Gaussian
RHS in BL and reverse BL is 1 (“geometric case").

Emanuel Milman Gaussian Correlation via Inverse Brascamp-Lieb



More Brascamp—Lieb-type ings - I

Bl E - E linear, {ci}£,. {d)}7, >0, TX, cidim(E;) = £ o dim(EY).

, Liu—Courtade—Cuff-Verdu '18, CL '19)
Let D = D(c,d, B) be the optimal constant in the implication:

k

[170x) < ﬁg]@(icigjffx,.) vxi € Ej = ﬁ(/ f,)c, < Dﬁ(/ g,)d/.
j=1 = i=1 \JEi j=1 \E

i=1

Then D saturated by centered Gaussians & D(c,d.B)-D(d,c,B").

Emanuel Milman Gaussian Correlation via Inverse Brascamp-Lieb



More Brascamp—Lieb-type ings - I

B} : E; » El linear, {¢/}}y, {d}1", > 0, TK, ¢;dim(E) = ]y didim(E).

, Liu—Courtade—Cuff-Verdu '18, CL ’'19)

Let D = D(c,d, B) be the optimal constant in the implication:

k m k k Ci m g
Ci(y. g Bly. 5 A A

1700 <119 (;c,B,x,) VX € E :'E(fg,f') <Dﬂ(/591) |

i=1

Then D saturated by centered Gaussians & D(c.,d,B)=D(d,c,B*).

@ Strictly generalizes forward and reverse BL into single
statement, no difference between forward and reverse directions.

@ k=1.¢=1~ Forward BL; m=1,d; =1 ~ Reverse BL.
As in Barthe’s work, For/Rev optimal constants are

@ Proof: information-theory — dual formulation, subadditivity of
entropy (Carlen—Lieb—Loss '04, Carlen—Cordero-Erausquin '09).
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More Brascamp—Lieb-type ings - IV

, Chen—Dafnis—Paouris 15, Barthe—Wolff ’22)

Qe M[’S\’ym, Q; el >0, Q- @™, ¢ciQ; <0. Then Vh; e L'(R™, gq.(x;)dx;)

Jaw e (@) ITi%1 hi(xi)% dx >inf Jaw e 3(0xx) I1i%4 ga, ()% dx
1 ! > 1(Q:ix: @
IT7 (f e E<Q’X”X’>h/(Xi)de) Aﬁo,(lo IT7 ( R € §<Q’X"X’>QA,(X/)de)
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More Brascamp—Lieb-type ings - IV

, Chen—Dafnis—Paouris 15, Barthe—Wolff ’22)

Qel \/szm, Q; e M7, Q- ", ¢Q <0. Then Vh; e L'(R™, gq (x;)dx;)

S € HOX IR, ()% ax > inf Jan € HOX T, ga, (%)% dlx
i > 1 Ly “
I (f g~ 2(Qix) h/(X/)de) Ao I ( R € §<Q’X"X'>9A/(X’)dx")

@ As usual, x; < Pix.
@ CDP - “geometric case" when RHS = 1.

@ BW - general version, ¢; < . Obtained precise condition on
(Q, Pj, c;) characterizing when lower-bound is saturated by
centered Gaussians.

@ Wolff - general formulation of inverse BL equivalent to
Forward-Reverse BL (!) (need to use negative ¢;’s...)

@ Proofs: CDP - heat-flow / Gaussian integration;
BW - Barthe’s OT + BCCT structure analysis.
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Nakamura—Tsuji's Even Inverse BL
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Nakamura—Tsuji's Even Inverse BL

For A= (A, ..., Am) write A<Bif A;<Bjforalli. Let0 <A<B,

Fap:={f=(f,..., fm); even fie L'(R™) ga < fi < gg,}.
Gag=1{9=(91,---, Im) € Fap; 9i=9c, (Ai<Ci<B)j}.

If B is omitted, no restriction of being “more-log-convex".
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Nakamura—Tsuji's Even Inverse BL

For A= (A, ..., Am) write A<Bif A;<Bjforalli. Let0 <A<B,

Fap:={f=(f,..., fm); even f.e L'"(R™) ga < fi < gg}.
Gag=1{9=(91,--, 9m) € Fag: 9i=9c, (Ai<Ci<B))j.

If B is omitted, no restriction of being “more-log-convex".
J e #INM ()% dx
N2, (Jans i) 0)°

BL(f) :=

Clearly:
Iap:= inf BL()<[fg:= igf BL(g).
A.B

feFaB
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Nakamura—Tsuji's Even Inverse BL

For A= (A, ..., Am) write A<Bif A;<Bjforalli. Let0 <A<B,

Fap:={f=(f,...,fn); even fie L'(R™) ga < f; < g5}
Gag:={9=(91, -, Im) € Fap; 9i=9c, (Ai<Ci<B)j}.

If B is omitted, no restriction of being “more-log-convex".
J & #$@Nn, fi(x)%ax
M (f:zm fi(X/)dX/)C/

BL(f) =

Clearly:
Iap:= inf BL()<[fg:= igf BL(g).
A.B

feFaB

Brascamp—Lieb, M. ’25 after Nakamura-Tsuji 24)

VQ>0 Zg=7g. Infact VO<A<B Tap =77 g

NT - proved for Q = 0, A; = Ald,,, B; = Ald,,,. We repeat their proof.
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Nakamura—Tsuji’s Proof

Fix 0 < A < B.

@ Infimum in Za g := infir, , BL() is attained on some f; € Fa g.
Here strict log-concavity is used via Arzela—Ascoli.
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Nakamura—Tsuji’s Proof

Fix 0 < A < B.

@ Infimum in Za g := infir, , BL() is attained on some f; € Fa g.
Here strict log-concavity is used via Arzela—Ascoli.

© If f ¢ 74 g then (key computation on next slide)
BL(f)? > Ia g BL(Conv i),
Convf = (Convfy,..., Conv fy), Conv fi = 2"/2(f % £,)(V/2 ).
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Nakamura—Tsuji’s Proof

Fix 0 < A < B.

@ Infimum in Za g := infir, , BL() is attained on some f; € Fa g.
Here strict log-concavity is used via Arzela—Ascoli.

© If f ¢ 74 g then (key computation on next slide)
BL(f)? > Ia g BL(Conv i),
Convf = (Convf,..., Conv fy,), Conv f; = 2M2(f « £;)(v/2 -).
LemmaA:fec Fagp = Convfe Fag. Hence:
T3 g = BL(fy)? > Ta g BL(Conviy) > T2 g

~ Convfy minimizer ~ Vk Zap = BL(Conv¥fy).
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Nakamura—Tsuji’s Proof

Fix 0 < A < B.

@ Infimum in Za g := infir, , BL() is attained on some f; € Fa g.
Here strict log-concavity is used via Arzela—Ascoli.

© If f ¢ 74 g then (key computation on next slide)
BL()? > Ip g BL(Convf),

Convf=(Convf,...,Convfy), Convfi=2"2(f+f)(\/2").
Lemma A:fec Fag = Convfe Fag. Hence:

Thp =BL(fo)? > TagBL(Conviy) > T3 g

~ Convfy minimizer ~ Yk Zag = BL(Conv¥fy).
© By CLT, Conv f, g < Ga g, hence:

IaB = ||m BE(Conv fo)>B£(g) AB*IAB ~r IAB*I/_(B.
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Nakamura—Tsuji’s Proof

Fix 0 < A < B.

@ Infimum in Za g := infir, , BL() is attained on some f; € Fa g.
Here strict log-concavity is used via Arzela—Ascoli.

© If f ¢ 74 g then (key computation on next slide)
BL()? > Ip g BL(Convf),

Convf=(Convf,...,Convfy), Convfi=2"2(f+f)(\/2").
Lemma A:fec Fag = Convfe Fag. Hence:

Tag =BL(fo)? > ZagBL(Conviy) > T4 g

~ Convfy minimizer ~ Yk Zag = BL(Conv¥fy).
© By CLT, Conv f, g < Ga g, hence:

IaB = ||m BE(Conv fo)>B£(g) AB*IAB ~r IAB*I/_(B.

o For all Q > 0, Tq = limy_o+ limaL e Zaiaidald ~ Zq = Ig ]
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Convolution computation

Assume W.1.0.g. /.., :(x)dx; = 1, and set F(x) == e 2 (@7 £ (x).
2
2 _ _
BL(H)? - ([ F(x)dx) - [ F + F(x)dx

Ci
- %(Ox-x)f —sayypm (g (XitYi\ [ Xi—Yi
ﬁ/v e RN e HI:W (fl( \@ f/ \ﬁ dde.

O(2) trick: Brascamp-Lieb ~’'75, Lieb '90, Ball's lemma in Barthe '97.
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Convolution computation

Assume W.1.0.g. /.., :(x)dx; = 1, and set F(x) == e 2 (@7 £ (x).
2
2 _ _
BL(H)? - ([r F(x)dx) - [ FxF(x)dx

Ci
_ 2<Qxx>f -Haynpm [ f Xi+Yi\ [ Xi—Vi .
ﬂNe v € ,1(,( 7 fi 7 dydx

O(2) trick: Brascamp-Lieb ~’'75, Lieb '90, Ball's lemma in Barthe '97.

LemmaB: Vx e RN f, := (f,(%)f,(%)), 1 eFA,B,hence:

Ci
- I{Qx.x)ypm [ XitYiY [ Xi— Vi
e (5 (252) o

:IA_Bf e 2 A9NM. Conv f(x)%dx = Za g BL(Convf). O
RN
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Concluding Remark

Where was evenness used in the proof?
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Concluding Remark

Where was evenness used in the proof?

Nowhere.
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Concluding Remark

Where was evenness used in the proof?
Nowhere.

For CLT, just need | fi(x;)x;dx; = 0.
Rolling back, | h;(x;)gq, (xi)x;dx; = 0.
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Concluding Remark

Where was evenness used in the proof?
Nowhere.

For CLT, just need | fi(x;)x;dx; = 0.
Rolling back, | h;(x;)gq, (xi)x;dx; = 0.

Thm (Nakamura—Tsuji '25+ forthcoming)

For all convex K; c R" with bar., (Kj) = 0,
7K1 n Kz) 27" (K1 )7"(Kz).

where bar (C) := % [ X dy"(x).
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Concluding Remark

Where was evenness used in the proof?
Nowhere.

For CLT, just need | fi(x;)x;dx; = 0.
Rolling back, | h;(x;)gq, (xi)x;dx; = 0.

Thm (Nakamura—Tsuji '25+ forthcoming)

For all convex K; c R" with bar., (Kj) = 0,
7K1 n Kz) 27" (K1 )7"(Kz).

where bar. (C) = % [ x d~"(x). Moreover,
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Thanks for you attention!




