
Question 1 (Histogram Descriptions, 20 points). Consider the three histograms below. Which of these
histograms (A, B or C) best fits each of the descriptions below:

(a) Which histogram is bimodal? [4 points]
(A) There are clear peaks around 3 and 8.

(b) Which histogram has the largest spread? [4 points]
(B) A has spread on the order of 5, B has spread on the order of 40, and C has spread on the order of
10.

(c) For which histogram is the mean smaller than the median? [4 points]
(A). The median of A should be part of the larger peak, while the mean is going to be substantially less
due to the peak to the left.

(d) Which histogram is skewed right? [4 points]
(B)

(e) Which histogram has an outlier? [4 points]
(C) has an outlier around 95.
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Question 2 (Correlation Analysis, 20 points). Consider the scatterplot and regression line below along with
the three marked points (A, B, C):

(a) Which is the closest to the correlation of X and Y ?[4 points]

(A) -0.8

(B) 0

(C) 0.5

(D) 0.9 The association is positive and quite strong.

(b) If we doubled each of the X values, which of the following would be true? [4 points]

(A) The correlation would decrease.

(B) The standard deviation of Y would increase.

(C) The mean of X would increase. If we double the X values, we double the mean, which was
positive before, and thus increases.

(D) The standard deviation of X would decrease.

(c) Note the slight trend in the residuals. Which of the following reparameterizations would have the greatest
chance of fixing it?[4 points]

(A) log(X) vs Y

(B) X vs. Y 1/2 This will adjust for the slight upward bend.

(C) X vs. Y 2

(d) Which of the three possible outliers (A, B, C) would have the largest leverage? [4 points]
(B) has X-coordinate furthest from the mean, and thus has the largest leverage.

(e) Which of the three possible outliers (A, B, C) would alter the slope of the regression the most?[4 points]
(C) has both fairly large leverage and is far off the trend line.
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Question 3 (Home Prices, 20 points). Trying to understand housing prices, an economist plotted the average
price per square foot of a house in a city (Y ) against the population per square mile of that city (X). He
found that the standard deviation of Y was 50 dollars per square foot, the correlation coefficient was 0.6, the
mean of X was 6, 000 people per square mile and that the regression line was

p̂rice = 0.05 ∗ (population density)− 50.

(a) What is the standard deviation of X? [4 points]
The slope of the regression a = 0.05 equals r sY

sX
. Therefore, sX = rSY

a = 0.6·50
0.05 = 600. So the standard

deviation is 600 people per square mile.

(b) San Diego has a population density of about 4,000 people per square mile. What would you expect average
housing prices to be? Roughly how much would you expect this answer to be off by? [8 points]
Plugging into the regression line we get Ŷ = 0.05 · 4, 000 − 50 = 150, so 150 dollars per square foot.
To approximate the error, we note that the R2 value for this regression is 0.62 = 0.36, so the residual
standard deviation is given by se =

√
(1− 0.36)sY = 0.8sY = 40. So we might be off by around 40

dollars per square foot.

(c) New York has a population density of about 30,000 people per square mile. What would you expect
average housing prices to be? Roughly how much would you expect this answer to be off by? [8 points]
Plugging into the regression live we get that Ŷ = 0.05 · 30, 000− 50 = 1, 450, so 1, 450 dollars per square
foot. However, given that X has a mean of 6,000 and standard deviation of 600, the input of 30,000 is
an extreme outlier, so we should not expect this kind of extrapolation to be at all accurate.
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Question 4 (Crazy Dice, 20 points). You run across a strange set of dice. When you roll one of them the
probability table for various results is as follows:

Result 1 2 4 5
Probability 0.3 0.2 0.1 0.4

(a) What is the sample space corresponding to the experiment where the die is rolled a single time? [5 points]
S = {1, 2, 4, 5}.

(b) What is the expected result of a single die roll? [5 points]
The expected value is 1 · 0.3 + 2 · 0.2 + 4 · 0.1 + 5 · 0.4 = 0.3 + 0.6 + 0.4 + 2 = 3.3.

(c) What is the probability that the die roll is an even number? [5 points]
This is P (2) + P (4) = 0.2 + 0.1 = 0.3.

(d) If the die is rolled twice, what is the probability that the sum of the rolls is 5? [5 points]
This happens if either the rolls and 1 and 4 or are 4 and 1. By the independence of these two die rolls
the probability is P (4)P (1) + P (1)P (4) = 0.3 · 0.1 + 0.1 · 0.3 = 0.06.
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Question 5 (Smoking and Lung Cancer, 20 points). In the United States about 1 in 5 people smoke. A
smoker has about a 10% change of dying of lung cancer, while a non-smoker has about a 0.2% chance.

(a) What fraction of lung cancer deaths are from smokers? [10 points]
We use Bayes’ Theorem. We find that

P (smoking|cancer) = P (cancer|smoking)P (smoking)

P (cancer|smoking)P (smoking) + P (cancer|non− smoking)P (non− smoking)

=
10% · (1/5)

10% · (1/5) + 0.2% · (4/5)
=

2%

2%+ 0.16%
≈ 92.5.%

(b) If smoking was eliminated, how much might lung cancer rates be expected to decrease? [10 points]
We would have 1/5th of the population decrease their odds of cancer by 9.8%. Thus, the total rate of
cancer would decrease by about 9.8%/5 = 1.96%.
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