STAT /MA 41600
In-Class Problem Set #18: September 27, 2017
Solutions by Mark Daniel Ward

Problem Set 18 Answers

la. The probability that at least 1 biker passes in the next 15 seconds is 1 —e~1/2(1/2)%/0! =
0.3935.
1b. The probability that at least 4 bikers pass in the next 5 minutes is 1—>_, e~1010%/2! =
0.9897.

2. The conditional probability is P(X < 5| X > 1) = P(1 < X <5)/P(X > 1) =
(320 e755%/al) /(1 — e7?5%0!) = 0.6134.

3. We compute P(Y > X) = >77 ( >27¢ (e 22%/a!)(1/2)Y—e~? = 3777 ((e7227/a!)(1/2)%/ (1~
1/2) —e2=2e2Y"> 1/al —e? =2e%e! —e? =2¢1 — e = 0.6004.

Alternatively, we have P(Y > X) = P(X = 0)+ P(Y > X > 1) = ¢ 22%0! +
Dot 2y (€722 a)(1/2) = e72 43700 (7227 a)(1/2)7/ (1-1/2) = e 427 3072 1/al =
e ?+2e %! —1) =21 — e ? = 0.6004.

4. We define X = X; + --- 4+ X;5. The sum of independent Poisson random variables is
a Poisson random variable. We have E(X) = E(X; +-- -+ X;5) = E(X;) +--- + E(X;) =
(5)(1.7) = 8.5. Thus, X is a Poisson random variable with mean 8.5. So we get P(X > 6) =
1—P(X <5)=1-3"_,e%%8.5)%z! = 0.8504.



