
STAT 110 MIDTERM 3

GROUND RULES:

• Print your name clearly at the top of this page.

• This is a closed-book and closed-notes exam. You can not use external notes of
any kind. You may use a calculator.

• This exam contains two parts:

– Part 1. Multiple Choice. 28 questions, 1 point each (28 points total)

– Part 2. Short Answer. 1 question, 6 points (6 points total).

This exam is worth 34 points.

• Any discussion or inappropriate communication between you and another examinee,
as well as the appearance of any unnecessary material, will result in a very bad
outcome for you (it will be very bad).

• You have 50 minutes to complete this exam.

HONOR PLEDGE FOR THIS EXAM:

After you have finished the exam, please read the following statement and sign your name
below it.

I promise that I did not discuss any aspect of this exam with anyone other than
the instructor, that I neither gave nor received any unauthorized assistance
on this exam, and that the work presented herein is entirely my own.
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MULTIPLE CHOICE. Circle the best answer. Make sure your answer is clearly
marked. Ambiguous responses will be marked wrong.

1. In class, we talked about my colleague’s student who developed a regression model to
predict how “hot” someone is based on a recent photograph. Her work was recognized
by match.com and she was invited to be on what famous television show?

(a) The Oprah Winfrey Show
(b) Late Night with Seth Meyers
(c) 60 Minutes
(d) Good Morning America

2. Here are four statements concerning the correlation r. Three of these statements
contain an error. Which statement is correct?

(a) “Researchers calculated the correlation between the number of bathing sessions dur-
ing a hospital stay and the total cost of the hospital stay to be r = 0.98. This high
correlation implies a causal relationship between these two variables.”
(b) “Measuring the length and weight for each fish produced a correlation of r = 1.03.
Therefore, over 100 percent of the variation in the weight is explained by the linear rela-
tionship with length.”
(c) “The correlation of grasshopper-eaten plants and temperature was r = −0.03, indi-
cating virtually no linear relationship between the two variables.”
(d) “The correlation between education level and starting salary is r = 0.65 dollars,
which indicates a positive relationship.”

3. The following quote appears in your textbook (and in the notes):

“A histogram is a plot of data obtained from a sample. The is
intended to reflect the idealized shape of the population distribution.”

(a) scatterplot
(b) boxplot
(c) regression equation
(d) density curve

4. What does an individual’s standard score tell us?

(a) the margin of error in the individual’s confidence statement
(b) how many standard deviations the individual is above or below the mean
(c) the height of the bar in the histogram where the individual is located
(d) the correlation between the individual’s measured value and the true value
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5. The median income of households in the United States in 2010 was $49,500. What
does this mean?

(a) The standardized income score of a randomly selected 2010 household in the United
States was 0.
(b) The average United States household income in 2010 was $49,500.
(c) Fifty percent of all households in the United States in 2010 had an income greater
than $49,500.
(d) A randomly selected United States household in 2010 had an income of $49,500.

6. Which statement about the correlation r is false?

(a) The correlation r is unitless.
(b) The correlation r is the same between x and y as it is between y and x; i.e., reversing
the roles of x and y in the calculation of r does not affect its value.
(c) The correlation r describes linear relationships only.
(d) The correlation r is a number between 0 and 1.

7. I recorded the time (in minutes) it took me to drive to work on 10 consecutive days.
I have already ordered the observations from low to high:

25 25 27 27 28 30 31 32 32 78

The median is 29 and the mean is 33.5. If I removed the outlier “78” and recalculated
the median and mean, what would happen?

(a) The median would change by more than the mean would.
(b) Neither the median nor mean would change.
(c) The mean would change by more than the median would.
(d) The median and mean would change by the same amount.

8. A least-squares regression line is not just any line drawn through the points of a
scatterplot. What is special about a least-squares regression line?

(a) It passes through as many points as possible.
(b) It has slope equal to the square of the correlation between the two variables.
(c) It enables predictions to be within the margin of error.
(d) It makes the sum of the squared vertical distances from the points to the line as small
as possible.
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9. The following BMI measurements are recorded on the same child during a two-minute
span:

18.9 18.9 18.9 18.9

Calculate the standard deviation of these four observations.

(a) 6.25
(b) 2.5
(c) 0
(d) None of the above

10. The World Health Organization uses a normal distribution with mean µ = 125 and
standard deviation σ = 15 to model the systolic blood pressure (SBP) of American males.
I am an American male. My SBP is 155. What is my standard score?

(a) 0.975
(b) 0.025
(c) 2
(d) −2

11. An agricultural economist says that the correlation between corn prices and soybean
prices is r = 0.81. This means that

(a) there is almost no linear relationship between corn prices and soybean prices.
(b) the relationship between corn prices and soybean prices is quadratic.
(c) when corn prices increase, there is a tendency for soybean prices to also increase.
(d) when corn prices increase, there is a tendency for soybean prices to decrease.

12. A school system gives every teacher a raise of $1,000. What will this do to the mean
and standard deviation of the distribution of teacher salaries?

(a) The mean will increase by $1,000, and the standard deviation will increase by an
amount less than $1,000.
(b) The mean will increase by $1,000, but the standard deviation will remain the same.
(c) The mean and standard deviation will both increase by $1,000.
(d) The mean will increase by $1,000, and the standard deviation will increase by an
amount more than $1,000.
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13. An ornithologist (i.e., someone who studies birds) observed a sample of 30 birds and
recorded on each one

x = ambient temperature

y = number of calories expended.

She calculated the correlation to be r = −0.70 and the least-squares regression line to be

y = 38.16 − 0.36x.

What proportion of the variation in the number of calories expended is explained by
the linear relationship with ambient temperature?

(a) 0.70
(b) 0.36
(c) 0.49
(d) None of the above

14. What is an informal definition of the standard deviation s?

(a) It is the range between the largest and smallest observations.
(b) It is the squared difference between the first and third quartiles.
(c) It is the average distance from the mean.
(d) It is the balance point of the distribution.

15. True or False. If two quantitative variables x and y have a correlation of r = 0, then
the two variables have no linear relationship.

(a) True
(b) False

16. An observational study revealed that students who spend more time on the internet
have lower grade point averages. The correlation between the two variables was calculated
to be r = −0.57. Which statement is true?

(a) This correlation is outside the range of possible values that r can have.
(b) The possibility of lurking variables prevents us from asserting a causal relationship
between these two variables.
(c) Spending less time on the internet causes a student’s grades to go up.
(d) Spending more time on the internet causes a student’s grades to go down.
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Use the information provided below to answer Questions 17-19.

On the second midterm, we examined the histogram of the number of cigarettes smoked
per day for a simple random sample of n = 500 SC smokers:
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17. The shape of the histogram above is best described as

(a) skewed left
(b) symmetric
(c) skewed right
(d) trimodal

18. Which statistics should we use to numerically summarize the center and spread of
this distribution?

(a) mean (center) and variance (spread)
(b) median (center) and interquartile range (spread)
(c) mode (center) and range (spread)
(d) mean (center) and standard deviation (spread)

19. Which of the following statements is true for these data?

(a) The standard deviation would be negative if the largest outlier was removed.
(b) The population density curve resembles a normal distribution.
(c) The mean is less than the median.
(d) None of the above.
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Use the information provided below to answer Questions 20-22.

In class, we looked at the distribution of final exam scores from a course I taught at
Oklahoma State University. There were n = 66 students. Represented as a stemplot,
here is the distribution:

2 | 2

3 |

4 | 27

5 | 122477

6 | 3335799

7 | 00013446667778889999

8 | 01111223345677889

9 | 0001123355688

The stems above denote the tens digit and the leaves denote the units digit. Here is the
5-number summary for these data:

quantile(final.exam,type=2)

0% 25% 50% 75% 100%

22 70 79 87 98

20. What is the median score?

(a) 17
(b) 33.5
(c) 79
(d) None of the above

21. Approximately what percentage of the students scored above 87?

(a) 2.5%
(b) 16%
(c) 25%
(d) 75%

22. Using our 1.5 IQR rule, how many scores would be declared outliers?

(a) 1
(b) 2
(c) 3
(d) None of the above
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Use the information provided below to answer Questions 23-25.

Animal biologists captured n = 9 adult female Vipera bertis snakes. They measured
the body length (x, in cm) and body weight (y, in grams, g) of each snake. Here is a
scatterplot for the data with the least-squares regression line superimposed:
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23. Based on the scatterplot alone, what is the correlation between length and weight?

(a) 0.94
(b) −0.37
(c) 0.02
(d) −0.88

24. The least-squares regression line is y = −285 + 6.9x. A new female Vipera bertis
snake is 65 cm in length. What would you predict its weight to be?

(a) 127 g
(b) 198 g
(c) 164 g
(d) 93 g

25. Why is the y-intercept in the regression equation in Question 24 negative (i.e., less
than zero)?

(a) Snakes that measure zero centimeters in length have negative weights.
(b) The two variables length and weight are negatively related.
(c) The correlation is not equal to 1 or −1.
(d) None of the above.
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Use the information provided below to answer Questions 26-28.

UPS ships millions of packages in a specific cubic foot (1-ft3) container. The density
curve below describes the distribution of the volume of space occupied in the population
of containers shipped. For example, if the volume of space is 0.75, then only 75% of the
container is full (the remaining 25% is empty space).
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26. The mean of this population distribution is µ = 0.78 ft3. Which statement is true?

(a) The median is smaller than 0.78.
(b) The median is larger than 0.78.
(c) The median is equal to 0.78.

27. What proportion of packages in the population will be less than 0.5 ft3? You could
find this by doing what?

(a) finding the height of the population density curve at the point x = 0.5
(b) calculating the population interquartile range
(c) taking 1/2 of the mean in the population
(d) None of the above

28. What is the total area under the population density curve shown above?

(a) 3
(b) 1
(c) 7.8
(d) None of the above
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SHORT ANSWER. Give detailed responses. Please write clearly and legibly.

The length of pregnancy (from conception to birth) for a population of horses follows a
normal distribution with mean µ = 336 days and standard deviation σ = 3 days.

(a) Form intervals 1, 2, and 3 standard deviations from the mean. Interpret each interval
(i.e., write a complete sentence for each one).

(b) Suppose you observed a simple random sample of horses from this population (the
sample contains thousands of horses). Draw what you would expect the boxplot of the
pregnancy lengths in the sample to look like. To get full credit, you must label all axes
and give numerical values for all relevant quantities (or at least approximate them).

Use the next page if you need more space.
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