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(I) BZERE (30%, 6% each); select one correct answer.

1. A student rolls a fair six-sided die. The face that lands on top shows a 4. Which of the following

statements is correct? (A). The random variable is 4.
the die. (C). The value 4 is a realization (or observed value) of the random variable "the result of
the die roll.” (D). The random variable is the set of possible outcomes {1, 2, 3, 4, 5, 6}.

. The value of the sum of the deviations from the mean must always be (A). less than the zero.

(B). The random variable is the act of rolling

(B).
negative. (C). either positive or negative depending on whether the mean is negative or positive.
(D). zero.

. Let A and B be two events with non-zero probabilities. Which of the following statements is always
true? (A). If A and B are mutually exclusive, then they are independent. (B). If A and B are
independent, then they are mutually exclusive. (C). If A and B are mutually exclusive, then P(AN
B)=0. (D). If A and B are independent, then P(AU B) = P(A) + P(B).

. Which of the following is not a property of a binomial experiment? (A). The experiment consists
(B). Each outcome can be referred to as a success or a failure.

(D). The

of a sequence of n identical trials.
(C). The probabilities of the two outcomes can not be changed from one trial to the next.
experiments are independent.

. A random variable W is found to have a variance of zero, Var(W) = 0. What is the correct interpre-
tation of this result? (A). The expected value of W, E(W
(C). The probability distribution of W is perfectly sym-

), must be zero. (B). The random variable
W can only take on a single, constant value.

metric around its mean. (D). This is impossible; all random variables must have positive variance.
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6. The data in two or more crosstabulations are often combined or aggregated to produce a summary
crosstabulation showing how two variables are related. The reversal of conclusions based on aggregate

and unaggregated data is called

7. When the data are believed to approximate a bell-shaped distribution, the empirical rule can be
used to determine the percentage of data values that must be within a specified number of standard

deviations of the mean. Approximately ( , , ) of the data values will be within (one, two,

three) standard deviation of the mean.
(I11) FEERE (20%, 10% each)(write down the statement (or definition), formula if any, interpretation)
8. Based on th textbook, which graphical displays can be used to summarize data for two variables?

9. What is the definition of a continuous random variable? (ZXZ|-E "HET, HES T BHREHZEER
B AT AR, - )

(IV) ET&E (40%, 20% each)

10. Prostate Cancer Screening. According to a 2018 article in Esquire magazine, approximately 70%
of males over age 70 will develop cancerous cells in their prostate. Prostate cancer is second only
to skin cancer as the most common form of cancer for males in the United States. One of the most
common tests for the detection of prostate cancer is the prostate-specific antigen (PSA) test. However,
this test is known to have a high false-positive rate (tests that come back positive for cancer when
no cancer is present). Suppose there is a 0.02 probability that a male patient has prostate cancer
before testing. The probability of a false-positive test is 0.75, and the probability of a false-negative

(no indication of cancer when cancer is actually present) is 0.20.

(a). What is the probability that the male patient has prostate cancer if the PSA test comes back

positive?

(b). What is the probability that the male patient has prostate cancer if the PSA test comes back

negative?
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11. Introductory Statistics Course Withdrawals. A university found that 20% of its students with-
draw (Z{&) without completing the introductory statistics course. Assume that 20 students registered

for the course.

Compute the probability that 2 or fewer will withdraw.

(a
(b

).

). Compute the probability that exactly 4 will withdraw.
(c). Compute the probability that more than 3 will withdraw.

).

(d). Compute the expected number and the variance of withdrawals.

Binomial probability table for n = 20, p = 0.2:

x: 0 1 2 3 4 5 6 7 8 9 10 11 12+
P(X =z): .0115 .0576 .1369 .2054 .2182 .1746 .1091 .0545 .0222 .0074 .0020 .0005 .0000

(V) T2 RE (20%)

12. Days Listed Until Sold. Cooper Realty is a small real estate company located in Albany, New
York, specializing primarily in residential listings. They recently became interested in determining the
likelihood of one of their listings being sold within a certain number of days. An analysis of company
sales of 800 homes in previous years produced the following data. If A is defined as the event that a
home is listed for more than 90 days before being sold. If B is defined as the event that the initial
asking price is under $150,000. Are events A and B independent?

Days Listed Until Sold

Under 30 31-90 Over 90
Under $150,000 50 40 10
Initial Asking $150,000-$199,999 20 150 80
Price $200,000-$250,000 20 280 100
Over $250,000 10 30 10
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