STAT /MA 41600
In-Class Problem Set #34: November 6, 2015
Solutions by Mark Daniel Ward

la. Using the formula for the expected value of a Beta random variable, we have E(X) =
af(a+ )= 8—i2 = 5 or, if you prefer to calculate: E(X fo )apsxT(1 — x)' do = 4/5.

1b. We see that fx(z) = -527(1 —z)! for 0 <z < 1, and fx(x) = 0 otherwise.
1c. Yes! The function fx(z) is always nonnegative, and we have fol Sa’(1—z) de = 1.

2a. We have P(X > 0.90) fo o0 27 (1 — z)' do = 0.2252.

2b. We have P(X > 0.90 | X > 0.80) = P(Xiﬂf)?jg o = S5Zesy- The numerator,

as in part a, is 0.2252. The denominator is fo %0 m,x (1 — )t dr = 0.5638. Putting these

results together, the conditional probability is P(X > 0.90 | X > 0.80) = 32232 — 0.3994.

3. We have P(X < 0.15) = 0 1o 1?11:)@1(1 —x)dx = 01.85 21— w)'u®® du = 0.8450.

4a. No! The sum of two 1ndependent Bernoulli random variables (with the same parame-
ters p) is a Binomial random variable with parameters n = 2 and p.

4b. Yes! The sum of two independent Binomial random variables (with the same parame-
ters p) is a Binomial random variable too. The value of n is the sum of the values of the n’s
from the two original Binomial random variables. The value of p is the same as for those
original Binomial random variables.

4c. No! The sum of two independent Geometric random variables (with the same parame-
ters p) is a Negative Binomial random variable with parameters r = 2 and p.

4d. Yes! The sum of two independent Negative Binomial random variables (with the same
parameters p) is a Negative Binomial random variable too. The value of r is the sum of the
values of the r’s from the two original Negative Binomial random variables. The value of p
is the same as for those original Negative Binomial random variables.

4e. Yes! The sum of two independent Poisson random variables is a Poisson random variable
too. The value of A is the sum of the values of the A’s from the two Poisson random variables.
4f. No! The sum of two independent Exponential random variables (with the same param-
eters \) is a Gamma random variable with parameters r = 2 and \.

4g. Yes! The sum of two independent Gamma random variables (with the same parame-
ters \) is a Gamma random variable too. The value of r is the sum of the values of the r’s
from the two original Gamma random variables. The value of A is the same as for those
original Gamma random variables.



