STAT /MA 41600
In-Class Problem Set #40: November 28, 2016

1. Suppose that X and Y have joint probability mass function
pxy (@, y) = (3/2)(1/2)7(1/2)"  for integers 1 <z <,

and pxy(x,y) = 0 otherwise.

la. Find the probability mass function of X.

1b. Find the conditional probability mass function py x(y | ) of Y, given X = .

1c. Check that py|x(y | =) is a valid probability mass function, i.e., that it is nonnegative
and sums to 1, i.e., check that > ° pyix(y | z) = 1.

2. Continue with the setup from question 1.
2a. Find E(Y | X = z), for a fixed z > 1.
2b. Find E(Y | X =5).
Note: since Y > X in this problem, then when X = 5, we have Y > 5. Therefore the
value of E(Y | X = 5) must be at least 5.

3. Suppose that X and Y have joint probability density function

A —zy) f0<z<2and0<y<?2

fxy(z,y) = {12

0 otherwise

3a. Find the probability density function fx(z) of X.

3b. Use your solution to 3a to find fyx(y | z) = f);;;((jiy) for fixed 0 < z < 2.

3c. Use your solution to 3b to find E(Y | X =z) = f02 yfyix(y | z)dy, for a fixed 0 < z < 2.
3d. Use your solution to 3c to find E(Y') = f02 EY | X =2)fx(z)dx.

[Hint: The focus of this question is 3c. Nonetheless, you can check your solution to 3d
by consider E(Y') from problem set 39.]

4. Consider a pair of random variables X and Y with joint probability density function
fxy(z,y) = %xy for z,y in the triangle where 0 < z < 2 and 0 < y < 2z, and fxy(z,y) =0
otherwise.

In Problem Set 39, question 4, we showed that if 0 < z < 2, then fyx(y | z) = y/(22?)
for 0 <y < 2z, and fy|x(y | ) = 0 otherwise.

Assume that 0 < 2 < 2 is fixed. Find E(Y | X = x).



