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let B= unit Euclidean Ball , •

PCB Polytope with M """
•

the" / • I¥¥•> ⇐4T¥)
"

•

•

B

exponentially small unless m > explain) vertices
.

Poo . By def . of covering numbers, P can be covered

by NCP, e) copies of a ball of radius E
,

denoted EB
.

Comparing the
volumes yields

Vol (p) ≤ NCP
,
E) - Vol (EB)

. diamcp> ≤diam (B)=2

-
•ByRup.4@c.33Ntfa_m_EE5d_m2k2.By

volume scaling , Vol (EB) = I. Vol CB).

Substitute ⇒

%%→≤m%:&
• Minimize Rhs in e ⇒ QED .

(DIY : take logs & differentiate)

-

-1-



Remains

① [Care-Pajor] proved a slightly sharper bound ¢fEÑ .

•

② It isopFIFFpolytopeS0o@P-convtrkn.r
. ,km} I

where ri = indep . random pts on the unit sphere .

•

(Dafnis - Giannopoulos-Tsolomitis
'

2003,2009 ]
•

B

I③
"

Cyp*i¥
"

tiny ball ! correction
for 8 :-.u¥ , Thu says : ↓ of intuition

Ved ( P) ≤ voecrs) = Vol ( SB) .

Than the picture
"

actually
" "↳ ᵗʰ %

•¥y€e.even though it violates convexity .

Milman 's
"

hyperbolic intuition
" B

↓

④ A
"blindside

"

experiment :

• A random walk will stay in the
"

core
"

JB
,

will not find the " tentacles
"

.

• The spider can't tell the polytope from the ball 8B .

• Bad for algorithms (MCMC)
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conduit.AT/ONlNEQUALlT1ES.-
•

"

✗ ≈ EX with high probability
"

- M
closer to 1 than you

think .

• E: nortÑn .
✗nN(µ ,E) satisfies

l✗-µl≤ 30
with prob .

0.9973

(see 68-95-99.77 rule)

A general tail bound : ⇒

Pry (Gaussian's) gn NG, 1)
satisfies

p{g≥t}≤¥a-éde⇔sfasᵗit
Proofs (Recall : -* { ✗ c- A } = £ panda

*density of ×)
p{ gztj = § %dk

.
Not computable analytically .

To estimate
,
change variables x=t+y ⇒ E-= Etty-1¥

Pig≥t}=I¥éᵗ%éᵗJe→%dy
a- ¥

.

QED .

≤ y⇔éᵗ%Ié↳
⇔
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• By symmetry , :#
RIGHT } = 2. D- {g≥t } ≤ ¥F÷éᵗ% (*,

• More generally, if ✗~N(µ,) ⇒ ✗=µ -10g

⇒ P. / 1×+1 ≥ to } =p { Igt ≥t } ≤ e-
% ft ≥!

• E¥ C-=3 : P / 1×71<-30 } ≥ I -13T¥ e-
3%
≥ 0.997

almost as good as the exact
neither 0.9973 on p . 3 Es

•Remarks : a simpler form of c*) often suffices .

Since Er ≤ 1
,
we have :

Pllgl ≥t } ≤ éᵗ% At≥ ,
,

"
Gaussian tail bound

"
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