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Sums of Random Variables
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Let X, Y ~ Bernoulli(p) be two independent random variables.
Z=X+Y,Z~17. 2~ 3\00WA‘C21§’)

X :( = X OIA_ \'.-t'& &mo\-\\* CP)

' D L’ oo Pa)

)"' 7<) = T % ~ Bl a\ Ca N\ )
) - b

o=



Sums of Random Variables

Let X ~ Poisson(A1) and Y ~ Poisson()) be independent

random variables.
@ Let Z = X 4+ Y. Find the distribution of Z.
@ Find the conditional distribution of X | Z.
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Expectation of product
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Covariance

Cor TX17) =
T Xad ¥ ao- =
\I«&thnelcﬁ'(

The “covariance of X and Y is defined as
Cov[X, Y] = E[(X — EX])(Y — E[Y])]
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Covariance-Facts

Cov[X, Y] = Cov|Y, X]; = S'jme“"ﬂk

Cov[X,aY 4+ bZ]=a- Cov[X, Y]+ b- Cov[X, Z]; - \t neoa
Cov[aX + bY,Z] = a- Cov[X, Z] + b- Cov[Y, Z]; and

If X and Y are independent with a finite covariance, then
Cov[X,Y]=0.

Var[X + Y] = Var[X] + Var[Y] + 2Cov[X, Y].
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Conditional Variance

Theen 4. le-4

Let X and Y : S — T be two discrete random variables on a

sample space S. let g(y) = E[X]Y =y]. Let
h(y) = Var[X]Y = y]. Denoting g(Y) by E[X]|Y] and denoting
h(Y) by Var[X]|Y], then

Var[X] = E[Var[X|Y]] + Var[E[X|Y]].
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Conditional Variance

Question: The number of eggs N found in nests of a certain
species of turtles has a Poisson distribution with mean A. Each egg
has probability p of being viable and this event is independent from
egg to egg. Find the mean and variance of the number of viable

eggs per nest.
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