
UNIVERSITY OF TORONTO SCARBOROUGH
Department of Computer and Mathematical Sciences

STAB22H3 Statistics I
Duration: 1 hour and 45 minutes

Last Name: First Name:

Student number:

Aids allowed:

- One handwritten letter-sized sheet (both sides) of notes prepared by you

- Non-programmable, non-communicating calculator

Standard normal distribution tables are attached at the end.

This test is based on multiple-choice questions. All questions carry equal weight. On the
Scantron answer sheet, ensure that you enter your last name, first name (as much of it as
fits), and student number (in “Identification”).

Mark in each case the best answer out of the alternatives given (which means the nu-
merically closest answer if the answer is a number and the answer you obtained
is not given.)

Also before you begin, complete the signature sheet, but sign it only when the invigilator
collects it. The signature sheet shows that you were present at the exam.

There are 15 pages including this page. Please check to see you have all the pages.

Good luck!!
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1. In an effort to improve the overall health and well-being of its employees, a large corpora-
tion distributed a written survey to each of its 1400 employees. Data collected included
number of hours worked per week, number of hours spent exercising per week, number of
hours spent enjoying hobbies per week, and number of hours spent with family/friends
per week. Which of the following choices correctly identifies the W’s (Note in this ques-
tion is only interested in three W’s: Who, What and Why. Please identify the choice
that identifies all these three W’s correctly.)

A) Who: The 1400 employees; What: Number of hours spent exercising per week.;
Why: To devise a health club plan

B) Who: The 1400 employees; What: Number of hours worked per week, number
of hours spent exercising per week, number of hours spent enjoying hobbies
per week, and number of hours spent with family/friends per week; Why: To
improve the health and well-being of its employees

C) Who: Large corporations; What: Number of hours worked per week.; Why:
To improve the health and well-being of its employees

D) Who: The 1400 employees; What: Overall job satisfaction; Why: To improve
the health and well-being of its employees

E) Who: A large corporation; What: Overall job satisfaction; Why: To improve
the health and well-being of its employees

Solution: Note: This is question 6 Deveaux quiz bank.Chapter 2 page 3.

2. A study of 2007 model automobiles was conducted. In the study the following variables
were considered: the Region in which the car was manufactured (Europe, North Amer-
ica, Asia); the Type of automobile (compact, midsize, large), volume of the engine
in liters, and the type of Fuel used (regular, premium, 85% Ethanol). The variables
Region, Type, volume, and Fuel are, respectively are:

A) quantitative, categorical, categorical, quantitative.

B) categorical, quantitative, quantitative, categorical.

C) categorical, categorical, quantitative, quantitative.

D) categorical, categorical, quantitative, categorical.

E) Unable to determine without knowing the values of the various variables.

3. Based on data from the National Health Survey, the distribution of weights for adult
males in the U.S. has a mean weight of 173 pounds and a standard deviation of 30
pounds. Suppose the distribution of weights was skewed to the left. The median weight
is one of the following values. Which of the following values is most likely the value of
the median weight?

A) 173 pounds

Question 3 continues on the next page. . .
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B) 163 pounds

C) 143 pounds

D) 188 pounds

E) 150 pounds

Solution: For left-skewed distributions, mean < median, i.e. mean > 173.

4. Data on the mileage per gallon of 20 randomly selected cars are listed below. The values
are ordered for convenience.

12, 13, 15, 16, 16, 17, 18, 18, 19, 19, 20, 20, 22, 23, 24, 26, 26, 27, 27, 29

What is the interquartile range for the mileage data?

A) 8.5 miles per gallon

B) 16.5 miles per gallon

C) 17 miles per gallon

D) 25 miles per gallon

E) 12.75 miles per gallon

Solution: Q1 = 16.5, Q3 = (24 + 26)/2 = 25 and so IQR = Q3−Q1 = 25− 16.5 =
8.5

5. The table below gives the results of a survey of 800 college seniors regarding their un-
dergraduate major and whether or not they plan to go to graduate school.

Graduate School Business Engineering Others
Yes 70 84 126
No 182 208 130

What percentage of the students does not plan to go to graduate school?

A) 280

B) 65

C) 32

D) 35

E) 25
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Solution:

Graduate School Business Engineering Others Total
Yes 70 84 126 280
No 182 208 130 520
Total 252 292 256 800

Percentage of the students not planning to go to graduate school = 520
800

= 0.65 = 65
percent.

6. Using the data in question 5 above, among those students who are majoring in business,
what percentage plans to go to graduate school?

A) 27.78

B) 8.75

C) 72.22

D) 70

E) 25

Solution: There are 252 business students and 70 of them are planning to go to
graduate school and so the percentage = 70

252
× 100 = 27.78 percent.

7. Using the data in question 5 above, among the students who plan to go to graduate
school, what percentage is business majors?

A) 27.78

B) 8.75

C) 72.22

D) 70

E) 25

Solution: There are 280 students who are planning to go to graduate school and 70
of them are business majors and so the percentage = 70

280
× 100 = 25 percent.

8. For a simple linear regression model, suppose we fitted a least squares regression line and
obtained ŷ = 5 + 3x . What is the residual associated with the point (x, y) = (4, 19)?

A) -13

Question 8 continues on the next page. . .
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B) -2

C) 13

D) 17

E) 2

Solution: ŷ = 5 + 3× 4 = 17 and residual = y − ŷ = 19− 17 = 2.

9. For simple linear regression, the fitted regression line obtained using the method of least
squares is

A) the line which makes the sample correlation coefficient as close to +1 or -1 as
possible.

B) the line which best splits the data in half, with 50% of the data points lying
above the regression line and 50% of the data points lying below the fitted
regression line.

C) the line which minimizes the number of data points that do not pass through
the regression line.

D) the line that minimizes the sum of the squared residuals.

E) the line which guarantees that the error terms will be normally distributed.

10. The time to complete a standardized exam is approximately normal with a mean of 70
minutes and a standard deviation of 10 minutes. Using the 68-95-99.7 rule, if students
are given 90 minutes to complete the exam, what percentage of students will not be able
finish in this time (i.e. they need more than 90 minutes)?

A) 32%

B) 16%

C) 5%

D) 2.5 %

E) 0.0015 %

Solution: 90 is 2 standard deviations above the mean and the area beyond two
standard deviations = 5/2 = 2.5%.

11. You wish to study which car colors are the most popular among students. Which of the
following would be the most useful?

A) Boxplot

B) Histogram

Question 11 continues on the next page. . .
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C) Pie chart

D) stemplot

E) Five-number summary

Solution: Car colour is a categorical variable. Pie chart is the only graph available
for categorical variables. All other choices above are for quantitative variables.

12. Of the following measures: mean, median, IQR (inter quartile range), and standard
deviation, which measures are resistant to outliers?

A) Mean and median

B) Median and IQR

C) Mean and standard deviation

D) Median and standard deviation

E) None of the above

13. The mean income per household in a certain state is $9500 with a standard deviation of
$1750. The distribution of income is Normal. The middle 95% of incomes are between
what two values?

A) $5422 and $13578

B) $6070 and $12930

C) $6621 and $12379

D) $7260 and $11740

E) $8049 and $10951

Solution: 9500 − 1.96 × 1750 = 6070, 9500 + 1.96 × 1750 = 12930. If we use the
68-95-99.7 rule, 9500− 2× 1750 = 6000, 9500 + 2× 1750 = 13000. The closest is still
(B)

14. Heights of males are approximately normally distributed with a mean of 170 cm and a
standard deviation of 8 cm. What proportion of males are taller than 176 cm?

A) 0.7500

B) 0.6000

C) 0.2734

D) 0.2500

E) 0.2266
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Solution: Z = 176−170
8

= 0.75. Table value for Z = 0.75 is 0.7734 and so the
proportion taller than 176 is 1- 0.7734 = 0.2266.

15. The annual salaries of employees in a company have a Normal distribution with mean
$ 48 000. 16% of the employees in this company have annual salaries of $ 60 000
and above. What is the standard deviation of the annual salaries of employees in this
company? Choose the closest answer if the exact answer is not among the choices below.
(Hint: 68-95-99.7 rule can be helpful. You can also answer this question without using
68-95-99.7 rule.)

A) $ 6 000

B) $ 12 000

C) $ 15 000

D) $ 18 000

E) $ 24 000

Solution: Based on the 68-95-99.7 rule, σ = 60000− 48000 = 12000. Normal tables
should give a value close to this, though not necessary exactly equal to this.

16. A professor is interested in determining if one could predict the score on a statistics
exam from the amount of time spent studying for the exam. What is the explanatory
variable in this study?

A) the professor

B) the score on the exam

C) the amount of time spent studying for the exam

D) the number of students who wrote the exam

E) the number of questions in the exam

17. The general manager of a chain of furniture stores believes that experience is the most
important factor in determining the level of success of a salesperson. To examine this be-
lief she records last month’s sales (in $1,000s) and the years of experience of 10 randomly
selected salespeople. Summary statistics from this study are given below:

Descriptive Statistics: Experience, Sales

Variable N Mean StDev

Experience 10 8.20 6.21

Sales 10 17.50 6.88

Correlation of Experience and Sales = 0.977

Question 17 continues on the next page. . .
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What is the slope of the least squares regression line of Sales on Experience?

A) 0.88

B) 2.08

C) 0.46

D) 1.08

E) 8.20

Solution: b1 = r sy
sx

= 0.977× 6.88
6.21

= 1.082409018

18. Using information in question 17 above, what proportion of the variability in sales is
explained by the linear regression of Sales on Experience? Choose the closest.

A) 0.98

B) 0.39

C) 0.95

D) 0.46

E) 0.76

Solution: This means R2 = 0.9772 = 0.954529

19. The scatterplot of the data on sale price (y in millions of dollars) and size (x, thousands
of sq. ft) for 10 large industrial properties that appeared in the paper “ Using Regression
Analysis in Real Estate Appraisal” (Appraisal Journal [2002]), is shown below:
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Which of the following numbers is closest to the correlation between x and y?

A) -1

Question 19 continues on the next page. . .
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B) -0.5

C) 0

D) 0.6

E) 1

Solution: The correlation is positive, but perfectly on a straight line and so not +1.
The exact value for this data set was 0.7.

20. For data on a quantitative variable, which of the following is true?

A) If the distribution is symmetric, then the range is an appropriate measure of
the center.

B) If the distribution is symmetric, then the standard deviation is an appropriate
measure of the center.

C) If the distribution is skewed, then the mean is an appropriate measure of the
center.

D) If the distribution is skewed, then the median is an appropriate measure of the
center.

E) If the distribution is skewed, then the standard deviation is an appropriate
measure of the spread.

21. Last year a small statistical consulting company paid each of its five statistical clerks
$22,000, two statistical analysts $50,000 each, and the senior statistician $270,000. How
many employees in this company earned less than the mean salary?

A) 0

B) 4

C) 5

D) 6

E) 7

Solution: (22000× 5 + 50000× 2 + 270000)/8 = 60000

22. The Programme for International Student Assessment (PISA) reported 2006 average
mathematics performance scores for 15 year olds in 32 countries. These scores are given
below (for convenience they are sorted in increasing order):

406 424 459 462 466 474 480 484 490 490 491 492 495

495 496 498 501 502 504 505 506 510 513 520 520 522

523 527 530 531 547 548

Question 22 continues on the next page. . .
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Some useful summary statistics (StatCrunch output) of these scores are given below:

Descriptive Statistics: Score

Variable N Mean StDev Q1 Median Q3

Score 32 497.22 30.93 485.50 499.50 520.00

Based on 1.5× IQR rule, how many outliers are there in this data set?

A) There are no outliers.

B) Only one outlier.

C) Only two outliers.

D) Only three outliers.

E) More than three outliers.

Solution: Upper fence = 520 + 1.5× (520− 485.5) = 571.75.
Lower fence = 485.5− 1.5× (520− 485.5) = 433.75.
406 and 424 are smaller than the lower fence and so they are outliers.

23. The boxplots below displays a comparison of blood cholesterol measurements for three
groups of people (group A, B and C):

 

Read the following statements based on the above boxplots:

I The third quartile for group A is less than the first quartile for group B.

II More than 25 percent of the people in group C have higher cholesterol levels than
the person with the highest level in group A.

III The median for group B is greater than the mean for group B.

Question 23 continues on the next page. . .
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The above statements may or may not be true. Based on the information in the boxplots
above, which statement is true?

A) Only statement I is true

B) Only statement II is true

C) Only statements I and II are true

D) Only statements II and III are true

E) none is true

24. The times that it takes students to complete a STAB22 midterm test are Normally
distributed with a mean of 155 minutes with standard deviation of 10 minutes. How
much time should be allowed if we wish to ensure that 9 out of 10 students (on average)
can complete it? (round your answer to the nearest minute).

A) 170 or more

B) 169

C) 168

D) 167

E) 166 or less

Solution: 155 + 1.282× 10 = 167.82

25. In a simple linear regression problem, the least squares regression line is given by y =
2.15−1.75x, and the coefficient of determination is 0.81. What is the correlation between
x and y?

A) 0.81

B) -0.81

C) 0.9

D) -0.9

E) none of the above options gives the correct correlation between x and y

Solution: r = −
√

0.81 = −0.9, negative because the slope is negative.

26. The two-way table below shows the distribution of the number of members in a fitness
club classified by two variables.

Women Men
Vegetarian 9 3
Non-vegetarian 8 10

Question 26 continues on the next page. . .
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Based on this information, which of the following statements is true?

A) Women in that club are more likely to be vegetarian than men.

B) Women in that club are more likely to be non-vegetarian than men.

C) Women in that club are less likely to be vegetarian than men.

D) Among vegetarians in this club, there are more men than women.

E) None of the above statements is true.

Solution: Compare conditional proportions for men and women:
Proportion of vegetarians among women = 9/(9 + 8) = 0.5294117647
Proportion of vegetarians among men = 3/13 = 0.2307692308.

27. The data set is displayed in the stemplot below:

Decimal point is 1 digit(s) to the right of the colon.

0 : 3

1 : 002

2 : 389

3 : 025558

4 : 13

Based on information in this stemplot, which of the following statements is FALSE?
(Note: only one statement is false.)

A) The median is 30.

B) The range is 40.

C) There are no outliers.

D) The third quartile is 35.

E) The mean is greater than 30.

Solution: The distribution is left-skewed and so the mean is less than the median.
i.e. the mean is less than 30. You can also calculate the mean and check. Here is
the statcrunch output:

Variable N N* Mean Minimum Q1 Median Q3 Maximum

var1 15 0 26.93 3.00 12.00 30.00 35.00 43.00

- no gaps on the stemplot and 1.5× IQR rule shows no outliers.
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28. Pulse rates of ten students are given below:

32, 60, 62, 64, 66, 68, 72, 76, 80, 82

What would be a five-number summary for these pulse rates?

A) 32, 64, 67, 78, 82

B) 32, 62, 67, 76, 82

C) 60, 62, 70, 78, 80

D) 32, 62, 68, 76, 82

E) 32, 61, 67, 78, 82

29. The pulse rate of 32 in the data set in question 28 above, is an outlier. That student
has entered his pulse rate incorrectly. His correct pulse rate was 64. If we correct this
outlier, what will happen to the following statistics?

A) Mean remains the same, median remains the same, IQR decreases.

B) Mean increases, median remains the same, IQR increases.

C) Mean increases, median increases and IQR remain the same.

D) Mean increases, median remains the same, IQR decreases

E) Mean increases, median remains the same, IQR remains the same.

30. New recruits to the Canadian military have head circumferences that are Normally
distributed with mean of 65 cm, and standard deviation of 4 cm. One percent of the
helmets manufactured for the recruits should have circumferences bigger than what size?

A) 63.06 cm

B) 80.9 cm

C) 74.3 cm

D) 91.23 cm

E) 68.9 cm

Solution: 65 + 4× 2.33 = 74.32

END OF TEST
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