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• Chebyshev 's Inequality
• Transforming densities
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We can new come back to questions about sums µof random variables - in the context of their joint
distribution .
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A binomial is a sum of Bernoulli's (indicator r . v. ' s ) .

Lots of problems can be solved when we can express desired
events in terms of sums of indicators .

Eg
. Suppose we put 200 balls randomly into too boxes .

What
is the expected number of empty boxes ?
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Your favorite cereal I chocolate frosted sugar bombs) comes with
a Pokemon figurine . There are n 210 to collect . What is
the expected number of boxes you need to buy to collect them all ?

X = # of taxes you need to collect them all Y- Geom Ip)

X, s
" " 1st one = I EH) = "p

ko Bef boxes after the X ,
th needed to collect the 2nd

.

n GeomChin)
'

,

i
n th

n

Xjz " Xj-i
"

j th
.

~ Geom ( ninth)
~ 0.577

X - X
, th t - - - TXn

E. M .

Elk) = EH,) t #LK) t - - t #kn) = I t F, tf
t . . - + Y

const .

I
= n f l tf tf t - - - t ht) I nlnn tfn
- told

In -- 2e) : LEN) -- 71 . es
Hn



sumsol-Variancevarlxi.TT= # lcxtxf)- (ENTITY 8¥= Bf * txt ) - flfdxjt#HIT
= ( x2t2XYtY2) - ( EHft2BlxlEKtEHf)
= ELK) +ZEND t #H2) - EAT- NEH# HI - EH

'

= Elk) - EAT t END - #HT t2(END - EHDEN)
-

Varix ) Vari
-

Def : Cov CX
,
Y) = Efx #half #Hlf f #W

-EMEK)

calculation)

Note ! Cov IX
,
X) = Var CX)

theorem : Var (X.tl/zt---tXn)=VarlXDtVarlXz)t---tVarlXJ=.qFGvCXi,X;) + E Cov Hi
, XD

Hj



covariancedtndependen-Ifxi.lk
,
-

→ Xn are independent, then for its
'

Cov ( Xi,Xj) = BIX ,
-Xj)- Emi) #Nj)
Exit #agio

- o
.

Corday : If Xi ,Xz, . . . ,Xn are independent
Varlxitkt-i.tl/n)=VarlX,)tVar1XDt---tValXD

A
Eg .

Sp Binh , p) SrEXitXzt-tXnXji@i.d.

Xjr Berlp)varlsnsenp" -P " fat
www.H.xkrlxd.qgcxjrecxit#HiT=pltptpltpt--tPitp-

- END -EAT
= hpa

-

p) . =p
- p
'

e. Pll- p)



Independentv.s.tl#rreated
We've seen that independent ru 's are uncorrelated .
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Eg
. Coupon Collector ( Revisited)
Let Tn be the number of cereal boxes it takes to collect
n distinct toys .
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