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Sums of Random Variables

Let X ,Y ⇠ Bernoulli(p) be two independent random variables.

Z = X + Y , Z ⇠ ?.
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Sums of Random Variables

Let X ⇠ Poisson(�1) and Y ⇠ Poisson(�2) be independent

random variables.

(a) Let Z = X + Y . Find the distribution of Z .

(b) Find the conditional distribution of X | Z .
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Expectation of product
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Covariance

The“covariance of X and Y ” is defined as

Cov [X ,Y ] = E [(X � E [X ])(Y � E [Y ])].
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Covariance-Facts

(a) Cov [X ,Y ] = Cov [Y ,X ];

(b) Cov [X , aY + bZ ] = a · Cov [X ,Y ] + b · Cov [X ,Z ];

(c) Cov [aX + bY ,Z ] = a · Cov [X ,Z ] + b · Cov [Y ,Z ]; and

(d) If X and Y are independent with a finite covariance, then

Cov [X ,Y ] = 0.

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

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

sample space S . As in Theorem ?? 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 ]].

Theorem 4.4.9
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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 �. 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.

N= number of eggs

✗ = number of viable ones .



N'=p for some nz I

✗ / N=n ~ Binomial Cn
,
P)

GG) := EH / N=n] = nt

⇒
has := Vaecx / N=n] = nbli -p)

F- [✗ In] day,f×lN]
111

⇒ g CN) = NP & HCN ) = Npltp)

. EAT = F- [ Efx / N) ) = Efpw] =p EM
=

p >

• Analysis
og

valiance

• Var [×] = F- [ HCN )] + Va [ gcn )]

= F- [Npltp)) + Vae[ Np]

= PII-P) F- IN] 1- PZVAECN]

N - Poisson (d)
= pltp) ✗ + p~X =pX


