GAMES Course 2 Final Exam

Multiple-Choice

1.

Which of the following probabilities may an insurance company be interested in deducing

from a person’s past driving record?

) P(past accidents)

b) P(rash driver)

) P(
(

(d) P(rash driver | past accidents)

past accidents | rash driver)

. The minimum value a random variable X can take is 1. What must be F(0)?

(a)
(b) 100
(c)
(d) 800

. Which one of the following would be appropriate to be modelled as a Poisson distribution?

a) Whether a roll of the die comes up even or not

(a)
(b) Number of car-owners in a sample of 100 adults
)

(c

(d) Number who get A in a class of 200 students

Number of customers arriving at a bank during an hour

. Which of the following is an ordinal qualitative variable?

(a) Undergraduate major of the respondent

(b) Letter grade in a particular class of the respondent
(¢) Favourite NHL team of the respondent

(d) Gender of the respondent

Say you wish to view what fraction of a class received a grade of A, what fraction received B
etc. Which visual tool would you use for this purpose?

(a) A scatter plot
(b) A bar graph



10.

(¢) A column chart
(d) A pie chart

Find the interquartile range of X ={1,2,3,4,5,6,6,7,8,9,11}

(a) 6
(b) 4
(c) 10
(d) 5

. There were 15 units between 0 and 1cm; 25 units between 1 and 2cm; 35 units between 2 and

3cm; 25 units between 3 and 4cm.

Interval Frequency
0-1 15
1-2 25
2-3 35
3-4 25

What proportion were 3cm or less?

a
b

) 35 percent.

)
¢) 75 percent.

)

)

(
(b) 25 percent.
(
(d
(e

40 percent.

Cannot be determined.

. If the correlation between income and pet ownership is 0.5, the correlation of determination

between pets and income is

(a) 0.25

(b) unknown
(c) 0.71

(d) 0.5

Outliers cause linear regression predictions to

a) underestimate the true value.

(

(b
(c
(d

overestimate the true value.

to increase the r2? above its true value.

)
)
)
)

any of the above is possible.



Short Answer Questions

1. Jim is worried about whether he has gotten infected with Covid. His initial belief about being
infected is 0.5. So he comes home and takes a Rapid test, which gives a negative result.
However, rapid tests are only somewhat accurate. Their probability of showing negative even
when one is infected (i.e. a false negative) is 0.15; on the other hand, their probability of
showing positive when one is not infected (i.e. a false positive) is 0.02.

(a) What is Jim’s updated probability about being infected given the negative result from
the rapid test?

(b) Jim now decides to get a PCR test, which is much more accurate. Their probability of
showing a false negative is 0.05, while their probability of saying positive when one is
not infected (i.e. a false positive) is 0.005. Suppose the PCR test shows positive. What
is Jim’s updated probability given that he had a negative rapid test and a positive PCR
test result?

(c) What would have been Jim’s updated probability if his PCR test result too came out
negative?

2. Derive the c.d.f. of the random variable X whose p.m.f. is given below.
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(b) Derive the mean and variance for the random variables X given in (a).

3. Suppose X is a continuous random variable whose c.d.f. is given below:
F(z) = 0 forz <0

= — for 0 <z <20
= 1 for z > 20

(a) What is the probability that (i) X is less than 10, (ii) X is between 5 and 107

(b) Derive the p.d.f.

(c) Derive E(X), E(X?) and the variance of X.

(d) Derive the 75-th percentile of X, i.e. the particular number such that the probability of

the random variable taking values lower than that number is 0.75.

4. Determine if the following variables are qualitative (categorical) or quantitative (numeric). If
categorical, are they nominal or ordinal? If numeric, are they discrete or continuous?
(a) The number of snowy days in New York in December.
(b) The weight of an adult patient.

(¢) Responses to the question “How would you rate this course?” with choices from 1 star
(poor) to 5 star (excellent).

(d) Fraction of the Canadian population that owns a car.
(e) The religion of a person

5. Consider a random variable X. A random sample of 25 observations on X yielded ¥ = 12 and
standard deviation s = 2.



(a) What is the point estimate for the mean of X? What is the standard error for this
estimate?

(b) Find the following confidence intervals for the mean of X: (i) 95%, (ii) 99%.

6. A politician wanted to know if her popularity changed over the past month. Prior to that, her
approval rating was 60%. A poll of 36 constituents now reveal that 18 of them now approve
of her, while the remaining disapprove.

(a) What is the null and the alternate hypothesis here?
(b) Define the test-statistic here. What is the politician’s conclusion?

(c) Suppose the politician really wanted to know if her approval rating has significantly
decreased during this month. What would be her null and alternate hypothesis for this?
What would be the conclusion?

7. The following histogram contains information about the height of members of a chorus. The
organizer needs to know the height of the singers to arrange the taller singers in the back row
and the shortest in the front row.

Chorus Singers

10+

Frequency

150 160 170 180
Height {cm)

(a) What is the width of one bin size?

(b)

(c)
)

(d) What proportion of singers are less than 155 c¢m in height?

How many chorus centers are included on the histogram?

What proportion of chorus singers are above 170 cm in height?

8. You find the following fictional information on the share price of Shopping Inc., s, and the
equally fictitious Montreal Composite Index, m.

o2 625 |02 3025 |71, 0.7

m

5 275 | n 105

(a) Find the covariance between Shopping Inc. share price on the Montreal Composite Index.

(b) Find the beta coefficients from regressing Shopping shares on the Montreal Composite
Index.

(c) If the Montreal Composite Index is 120, what share price would you predict for Shopping
Inc. 7

(d) Describe how the two series would appear on scatterplot.



(e) How much of the variability in Shopping Inc. share prices is explained by the variability
in the Montreal Composite Index?

9. A candidate for political office in Canada states that there is a correlation between committing
a violent crime and playing violent video games. Criticize this statement using statistics.
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