
STAT 110 FINAL EXAM

Part 1: Multiple Choice

1. C 9. D 17. B 25. C 33. A 41. D
2. A 10. B 18. C 26. A 34. A 42. D
3. B 11. C 19. C 27. B 35. C 43. C
4. B 12. D 20. D 28. D 36. C 44. D
5. C 13. C 21. C 29. C 37. B 45. A
6. C 14. B 22. B 30. C 38. B 46. C
7. A 15. A 23. D 31. B 39. A 47. D
8. A 16. D 24. C 32. D 40. B 48. A

Part 2: Short Answer

1. (a) The population proportion p is the proportion of all American adults who agree
there are too many lawyers in America. The sample proportion is

p̂ =
540

1000
= 0.54.

A 99% confidence interval for p is

p̂± 2.58

√
p̂(1− p̂)

n
=⇒ 0.54± 2.58

√
0.54(1− 0.54)

1000
=⇒ 0.54± 0.04

=⇒ (0.50, 0.58).

Interpretation: We are 99% confident that the proportion of all American adults who
agree there are too many lawyers in America is between 0.50 and 0.58 (i.e., between 50%
and 58%).
(b) Increase the sample size (e.g., to n = 2000). Decrease the confidence level (e.g., to
95%).

2. (a) Observational studies are not the “gold standard” type of data collection strategy;
randomized comparative experiments are. The problem with many observational studies
is that it is difficult to control for the effects of lurking variables. As a result, many of
the “findings” that are reported in these articles (and in the media) are confounded with
these variables. Many of the findings may be spurious in nature, and, if the study was
repeated again, the statistically significant finding might not be seen. In some cases, a
significant finding in the opposite direction might be discovered (e.g., Group 1 better
than Group 2 in the original study; Group 2 better than Group 1 in the repeat study).
An example of this type of “finding” we talked about in class was the British cereal-male
offspring example. In this example, investigators studied hundreds of variables. They
cherry picked the significant finding for cereal (likely a spurious association and nothing
more).
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(b) First of all, the headline is too strong. Causation is very difficult to establish. There
may be an association between ADHD and sugar intake, but it is far more of a stretch
to say that increased sugar intake causes ADHD. If this statement was based on an
observational study, then we would have to worry about this being a spurious finding
which is confounded by lurking variables (e.g., family situation, genetic history, medical
factors, etc.). The only evidence for causation would be from performing randomized
comparative experiments where the investigators have controlled for the effects of all
outside variables. Preferably, experiments would be repeated over time and the same
statistically significant effect would be present each time. This is one way to get evidence
of causation. From the headline, it is not even possible to tell whether this “study” was
an observational study or a carefully designed comparative experiment.

3. (a) The y-intercept a = 947.4 is the value of y (salary) when x (years of experience)
is equal to 0. In other words, a = 947.4 represents the starting salary one can expect
to make. The slope b = 178.4 is the expected increase in monthly salary each year; i.e.,
for each year of experience gained, one can expect his/her monthly salary to increase by
178.4 dollars.
(b) The square of the correlation is r2 = (0.887)2 ≈ 0.787, or 78.7% as a percent. This
means that 78.7% of the variation in the social workers’ salaries is explained by the
straight-line relationship with years of experience. This leaves 21.3% of this variation
to be explained by other factors (e.g., work ethic, location, differences in types of social
work, etc.).
(c) According to the least-squares regression line, the predicted monthly salary for x = 10
years of experience is

947.4 + 178.4(10) ≈ 2731.4 dollars.

This would correspond to an annual salary of 2731.4×12 ≈ 32777 dollars. This seems to
be quite a bit less than the 50K claim made by the professor! In other words, this figure
is not consistent with the data observed in the sample.

4. (a) The shape of the distribution of mpg observations looks to be symmetric. There-
fore, we should use the sample mean x and the sample standard deviation s to summarize
the center and spread, respectively.
(b) The boxplot is given on the next page (top, left).
(c) A 95% confidence interval for the population mean miles per gallon µ is given by

x± z∗
(
s√
n

)
=⇒ 37.0± 1.96

(
2.4√
100

)
=⇒ 37.0± 0.47

=⇒ (36.53, 37.47).

Interpretation: We are 95% confident the population mean miles per gallon (among
all 2017 Ford Fiesta Titanium cars) is between 36.53 and 37.47.
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5. The normal population density curve is shown above (right). The mean µ = 10 is
marked with a solid dot.
(b) Use the 68-95-99.7% rule! The interval formed by moving 1 standard deviation from
the mean is

µ− σ = 10− 3 = 7

µ+ σ = 10 + 3 = 13.

Interpretation: 68% of the ambulance waiting times will be between 7 and 13 minutes.

The interval formed by moving 2 standard deviations from the mean is

µ− 2σ = 10− 2(3) = 4

µ+ 2σ = 10 + 2(3) = 16.

Interpretation: 95% of the ambulance waiting times will be between 4 and 16 minutes.

The interval formed by moving 3 standard deviations from the mean is

µ− 3σ = 10− 3(3) = 1

µ+ 3σ = 10 + 3(3) = 19.

Interpretation: 99.7% of the ambulance waiting times will be between 1 and 19 minutes.
(c) The standard score for the observation of 20 minutes is

z =
x− µ
σ

=
20− 10

3
≈ 3.33.
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Therefore, an ambulance taking 20 minutes is 3.33 standard deviations above the mean!
Based on our calculations in part (b), we know this would be very unusual. Nearly all of
the ambulance waiting times will be between 1 and 19 minutes, for example. Only 0.15%
of all waiting times will exceed 19 minutes, making a 20-minute wait very unusual!
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