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Chebyshev Inequality

Markov Inequality : If ✗ is a nonnegative RV
,
then ta>0

PCX > a) f -1¥

Proof E- [ ✗ ] = E[ ✗ - 1-
{ ✗zag

] + E- [ × . A- { ✗ say]
70

7 a. E. [ 4- {✗ yay]
= apcx >a) .

☒

Chebyshev Ineq : If ✗ is a RV w/ mean µ ,
variance T?

then Ka >o
,

PCIX -µl > a) f ¥2 .

Proof let Y= 1✗-µF then

PC IX-MI > a) = Ply > of ) f E(aY = krof
.

☒

Example ✗ = # of items produced in a factory

during a week
.

with E-✗ =D .



• PCX > > 5) =< ¥5 = 2-3 .

• If Var ✗ = 25 s

PC 40 EXE 60> = PC IX- 501£10 ) £ ¥ = ¥
.

One - sided Chebyshev : If ✗ is a RV w/ E- ✗⇒
,
Wark)=Ñ

then ta> o
,

PCX > a) E g¥÷ .

Ref p(✗ > a) = # (✗ ++2 att ) f PC ( ✗ +tf > (att )
' )

e ⇐{¥ = %I÷=:h⇒
Optimize int .

71+1 = (a¥4 - ( 2tlattf-IF-t.cat ) ) =o

⇒ tcatt) = r2+t2 ⇒ c- =
.

HE > =IEI:÷=É{a+=aI÷--a¥r. ☒

In general , if a - Ex > o then

PCX > a) = PC ✗- Ex > a- EX )

+ var¥-*×I .

Example ( revisit) ✗ with µ=5o ,

02=25
gz

P( ✗ 7,75 )
I PC / ✗ -MI 725) f Ia

= £5
.

" f 2525.tl>5-Bop
= ÷

.

Better Estimate !


