Exam 1

STAT 430
FALL 2017

Instructions

The exam is scheduled for 80 minutes, from 2:10 to 3:30 PM. At 3:30 PM the exam
will end.

You may use a one page (front and back) forumula sheet for this exam.
You may use a calculator during this exam.

Answer the questions in the space provided. If you run out of room, continue on the
back of the page.

If you have any questions about, or need clarification on the meaning of an item on
this exam, please ask your instructor. No other form of external help is permitted
attempting to receive help or provide help to others will be considered cheating.

Do not cheat on this exam. Academic integrity demands an honest and fair testing
environment. Cheating will not be tolerated and will result in an immediate score of
0 on the exam and an incident report will be submitted to the dean’s office.

Name:

Student ID:




1. Sets Proof
For the following question, assume that S is the universe, and A, B, and C are subsets of S.

(a) (4 points) Prove or disprove that ANBCAC AUB

(b) (4 points) Prove or disprove that if A Z B and B € C then A Z C.

(¢) (4 points) Prove or disprove that (AN B)U (BNC¢) =ANC*
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2. (8 points) Suppose that we can call a collection of sets, F a ”sigma algebra” if

L. OeF
2. if A€ F then A € F
3. if A1, Ag,--- € F then AyUAsU... € F.

Suppose that AN B = (). Write the smallest possible sigma-algebra containing A and B.
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3. Consider the following scenario: Suppose that a fair coin is tossed. If the toss results in ”Heads” facing
up, then a fair 6-sided die is rolled. If the toss results in a ”Tails” facing up, a fair 4-sided die is rolled.

(a) (2 points) Write the sample space of possible outcomes for this experiment, using "Hind ”Tto
denote heads and tails and integers to denote the roll of the die.

(b) Determine the following probabilities:

i. (2 points) Find P (”the coin toss results in heads”).

ii. (2 points) Find P ("an even number is rolled”).

=

ili. (2 points) Find P ("an even number is rolled”—"the roll was less than 3”).

iv. (2 points) Find P (" The coin toss resulted in heads” — ”the die roll was less than 3”)
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4. (a) (4 points) Suppose X ~ Binom(4,.2). Find P(X = 3).

(b) (4 points) Suppose Y ~ Geometric(.9). Find P(Y > 10).

(c) (4 points) Suppose M ~ Geometric(.2). Find P(M > 3|M <5).

(d) (4 points) Using what you know about probability mass functions, evaluate the sum

> (2)

k=0

(e) (4 points) Suppose that T is an exponential random variable with density function f(t) = 1.2¢= 2
with ¢ > 0. Sketch the cumulative distribution for 7. Use it to illustrate the probability of T" being
less than 4.
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(f) (4 points) Suppose that T is an exponential as in the previous part. If we know that T is greater
than 5, what is the probability that T is less than 107

(g) (4 points) Suppose R ~ Beta(3,4). Find P(R > .5|R > .2).

(h) (4 points) Using what you know about probability density functions, evaluate the integral

o0 2
/ e 2 dy
— 00
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5. Suppose that X is a continuous random variable with probability density function (pdf):

—6x T
fw) = {36 <0

3e70 >0

We refer to such a random variable as a mirrored exponential random variable.

(a) Provide a sketch of the probability density function, f(x).

(b) Show that f(z) is a valid pdf.
(¢c) What is the probability that X takes a value greater than 3?
(d) What is the probability that X takes a value between -3 and 37

(e) Derive the cumulative density function, F'(z) (consider writing it as a piecewise function).
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