MATH 141 PROBLEM SET 3 FALL 2017

1. The American Community Survey is an ongoing survey that provides data every year to give
communities the current information they need to plan investments and services. The 2010
American Community Survey estimates that 14.6% of Americans live below the poverty line,
20.7% speak a language other than English (foreign language) at home, and 4.2% fall into both
categories.

(a) Are living below the poverty line and speaking a foreign language at home disjoint?

(b) Draw a Venn diagram summarizing the variables and their associated probabilities.

(¢c) What percent of Americans live below the poverty line and only speak English at home?
)

(d) What percent of Americans live below the poverty line or speak a foreign language at
home?

(e) What percent of Americans live above the poverty line and only speak English at home?
(f) Is the event that someone lives below the poverty line independent of the event that the

person speaks a foreign language at home?

2. In parts (a) and (b), identify whether the events are disjoint, independent, or neither (events
cannot be both disjoint and independent).
(a) You and a randomly selected student from your class both earn A’s in this course.
(b) You and your class study partner both earn A’s in this course.
(c¢) If two events can occur at the same time, must they be dependent?
3. Data collected at elementary schools in DeKalb County, GA suggest that each year roughly

25% of students miss exactly one day of school, 15% miss 2 days, and 28% miss 3 or more days
due to sickness.

(a) What is the probability that a student chosen at random doesn’t miss any days of school
due to sickness this year?

(b) What is the probability that a student chosen at random misses no more than one day?

(¢c) What is the probability that a student chosen at random misses at least one day?

(d) If a parent has two kids at a DeKalb County elementary school, what is the probability
that neither kid will miss any school? Note any assumption you must make to answer this
question.

(e) If a parent has two kids at a DeKalb County elementary school, what is the probability
that both kids will miss some school, i.e. at least one day? Note any assumption you
make.

(f) If you made an assumption in part (d) or (e), do you think it was reasonable? If you didn’t
make any assumptions, double check your earlier answers.

4. P(A) = 0.3, P(B) = 0.7
(a) Can you compute P(A and B) if you only know P(A4) and P(B)?

(b) Assuming that events A and B arise from independent random processes,
(i) what is P(A and B)?
(ii) what is P(A4 or B)?
(iii) what is P(A|B)?
(c) If we are given that P(A and B) = 0.1, are the random variables giving rise to events A

and B independent?
(d) If we are given that P(A and B) = 0.1, what is P(4| B)?
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5. A 2010 Pew Research poll asked 1,306 Americans “From what you’ve read and heard, is there
solid evidence that the average temperature on earth has been getting warmer over the past
few decades, or not?”. The table below shows the distribution of responses by party and
ideology, where the counts have been replaced with relative frequencies.

Response

Earth is Not Don’t Know
warming warming Refuse Total
Conservative Republican 0.11 0.20 0.02 0.33
Party and  Mod/Lib Republican 0.06 0.06 0.01 0.13
Ideology Mod/Cons Democrat 0.25 0.07 0.02 0.34
Liberal Democrat 0.18 0.01 0.01 0.20
Total 0.60 0.34 0.06 1.00

(a) Are believing that the earth is warming and being a liberal Democrat mutually exclusive?

(b) What is the probability that a randomly chosen respondent believes the earth is warming
or is a liberal Democrat?

(¢c) What is the probability that a randomly chosen respondent believes the earth is warming
given that he is a liberal Democrat?

(d) What is the probability that a randomly chosen respondent believes the earth is warming
given that he is a conservative Republican?

(e) Does it appear that whether or not a respondent believes the earth is warming is indepen-
dent of their party and ideology? Explain your reasoning.

(f) What is the probability that a randomly chosen respondent is a moderate/liberal Repub-
lican given that he does not believe that the earth is warming?

6. After an introductory statistics course, 80% of students can successfully construct box plots.
Of those who can construct box plots, 86% passed, while only 65% of those students who could
not construct box plots passed.

(a) Construct a tree diagram of this scenario.

(b) Calculate the probability that a student is able to construct a box plot if it is known that
he passed.



