Stat 311-Lecture 13 Sum of random variables

Nov 3, 2005

1. For random variableX andY and their joint dis-
tribution f(x, y), the probability of

P <y) - | / _ f(ry) dady.

If X andY are independeritnif(0,1), the joint
distribution is a uniform random variable in the
unit square.

2. Given the distributions o andY’, we are inter-
ested in investigating the distribution &f+ Y for
various applications. Assuming the independence
of X andY, the cdf of X 4+ Y is

Fyiy(z) = / " @) Fx (= —y) dy.

fev() = [ T @) ix(z ) dy.

3. We already know that if independent random
variables X ~ Binomial(n,p) and ¥ ~
Binomial(m, p),

X 4+Y ~ Binomial(n + m,p).

4. Problem. If independent random variabl&s ~
Unif(0,1) andY ~ Unif(0,1), find the density
of X +Y.

5. Problem. The lifetime (in hours) of an electronic
component is a random variable with density func-
tion given by

f(x) =X >0

Two of these components operate independently in
a piece of equipment. LeX; be the life times of
thei-th component. Find the probability density of
X1+ Xo. Ans. fx 1y (2) = A2z, 2 > 0. This

is gamma(2, \).

6. ForX ~ N(ux,0%),Y ~ N(uy,0%),

aX + BY ~ N(opx + Bpy, ook + o).

7. ForX ~ Poisson(\x),Y ~ Poisson(\y), X +
Y ~ Poisson(Ax + Ay).



