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Today : § 8. l - 8.4
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↳ Topics to focus on reviewing :

• Chebyshev 's Inequality
• Transforming densities
. NGF les p .

when it determines the distribution)



We can new come back to questions about sums µof random variables - in the context of their joint
distribution .

Let X
,
Y be two ( let's say discrete ) random variables

.
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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 ?



Eg .

Your favorite cereal I chocolate frosted sugar bombs) comes with
a Pokemon figurine . There are 20 to collect

.
What is

the expected number of boxes you need to buy to collect them all ?
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Independentv.s.tl#rreated
We've seen that independent ru 's are uncorrelated .

The converse de es net held
.

Eg .

X n Unif I -1,913 lie .PH#lf-lPlX=d= 's )
Y = X?



Eg
. Coupon Collector ( Revisited)
Let Tn be the number of cereal boxes it takes to collect
n distinct toys .

Tn = It W ,
t Wz t -

- - t Wh. ,

Wan Geom thud) are all independent .
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random variables lie . sampling , but
not just Bernoulli

say ElXj)=µ , Varlxj) = 62 . trials)
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Momentum's µSuppose X. Y are independent, and Mx
,
My < as on an

interval containing 0
.
Then
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Eg . X - Nlm.gl) Tn Ncr, independent



Samptevariance
Collect some data X :X, . . ., Xn ( random independent samples

of the same distribution?
The true mean µ and variance o ' are unknown .

We've seen the best estimator for µ is In - I Hit -
- - + XD

.

What about for o ' ?
Var txt- EKX -q5) Ei ? In EIX; -Thi'

replace% replaced In
average ?


