Session 10

¢« Sum @)Q continuous random variables:

l?’ X&Y be two continuous r.V's with dcnsifj Panctions
b ond 9wy, respectivelj and also be independent ,

Z=X+Y has +wo distribation:
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s AS a 9oocl exercise Yo can check these facts :

(@) distri bation ozﬁ,sam of twe independleat Uniform R.V'S is:
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@ dist: of sam ol two indep. exp. RV'S is:
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@ Sum of two indep. Standard normal RVy:
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hint1: to prove +tha please note that: Ljfme-(j‘%)zj -1
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hint 2 : Similan’lj we can prove that Sokmg,ju X NN(/(I)\O{I)
[
and Y ~ N (A,057) 5 Z=XtY ~ N (Rip 9750

where X XY showd be indeP.

Ql. If X and Y are independent Poisson random variables with respective
parameters 11 and 12, compute the distribution of X + Y.



Cov (X,Y)= EXY)- EXELY)

CaV(X,Y)

{var(x) var(y)

i X%XY arc uncorr. , then E(XY)= E(x)E(Y) oand Covariance

Correlation coe Picient : f(X,Y) =

IS Zero.

il XY ar \'YdeP-,. then ﬂu-d are  wuncorr.
bat  uncorr. # indep.

if X XY are cmpletely oo (€9 yoax) = P(0Y) =]

Q2. Let X be the number of 1’s and Y the number of 2’s that occur in “n” rolls of a
fair die. Compute Cov(X,Y).

Q3. If X1 ,X2,X3 and X4 are pairwise uncorrelated random variables, each
having mean 0 and variance 1, compute the correlation of:

a) X1+ X2and X2+ X3
b) X1+ X2 and X3 + X4

Q4. Let X and Y be jointly Gaussian random variables with mean E(X) =
E(Y) =pand Var(X) = Var(Y) = 0% Show that X + Y and X — Y are
uncorrelated.



Q5. Let X|..... X, be independent and identically distributed random variables having
variance o2. Show that

Cov(X; — X.X) =0



