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Gaussian Tail Bound vs Chebyshev's Inequality

w= E¥) o= Var(X) o

Clabysha i

P(\( [ X- M |2 k 0’3 B J\z?— iz i e

1 2 3 4 5 ) 6 7 8 9 10* bud.)
. - — Chbjswq JU.Q
GloausSsian M A 1S
L 90 Yz ,

P'\(I'X—M\é K'O“)—- e = ek-/o_




Cwbaﬁlﬂa\/
%(IYfMY?kPVBé(
el = % o
/{A X r( | %] 3k>g/
=
K , e
Y = wp 72 en L
| w ? went o
|< ! (( X2 k) —r()f(\:bw&
o 2o o
f Zk? Pr()(>b> ] vhé:z
e

Vo (¥)
= H-[:\(i) - ﬁ[*]l =
g0\ = (ef L, +0
o5 r oYL
Zk?



DWe nd csumptions 4r SHoager

Concent/cction iﬂQq)ucL\;+|'€S
/

Central Limit Theorem: Any sum of]mutually independent\and identically
distributed random variables X7, ..., X with mean u and finite variance o
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Chernoff Bound: Let X1,..., X}, be independeni binary fandom
variables. That is, X; € {0,1}. Let p; = E[X;| where 0 < p; < 1. S )
Choose a parameter € > 0. Then the sum S = Zle X, which be\ Cr‘jp Pf ( \S "I{k ( 26 M
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Pr(S > (1+ €)p) < exp ( ;‘;ﬁ)

and, if 0 < e < 1,

Pr(S < (1 - ) Sexp(‘;“).
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Bernstein Inequality: Let X1, ..., X be independent random
variables with each X; € [—1,1]%et u = SF  E[X;] and
o? = S°F  Var[X;]. Then, for any k < %, the sum

S =% | X; satisfies

Hoeffding’s Inequality: Let X1, ., / X be independent random
variables with each X; € [a;, b;]. Let = S°F_ E[X;]. Then, for
any k > 0,thesum S = Zle X; satisfies
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Chernoff Bound: Let X1, ..., X}, be independent binary random
variables. That is, X; € {0,1}. Let p; = E[X;] where 0 < p; < 1.
Choose a parameter € > 0. Then the sum S = Zle X, which
has mean p = Zle p;, satisfies

2

Pr(S > (1+ €)p) < exp ( ;i‘:)

and, if0 < e <1,

Pr(S < (1- u) < exp Sl )
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