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EXAMINATION RULES

10.

11.

12.

This is a closed-book-no-notes test.

You are allowed to use the attached formula sheet and normal table. You are also
allowed use of MINITAB and/or your own non-programmable non-graphing
calculator.

Indicate your selection clearly on the scantron sheet provided by shading one of the
circled letters A, B, C or D corresponding to your answer.

Scantron sheets must be filled out during the exam time limit. No additional time
will be granted to fill in your scantron form.

The use of personal electronic or communication devices is prohibited.

A University of Calgary Student ID card is required to write the midterm test. If
adequate ID isn’t presented, the student must complete an Identification Form.

Students late in arriving will not be permitted after one-half hour of the test
time has passed.

No student will be permitted to leave the room during the first 30 minutes,
nor during the last 15 minutes of the test. Students must stop writing and hand
in their test immediately when time expires.

All inquiries and requests must be addressed to your lab TA.
Students are strictly cautioned against:

a. communicating with other students;

b. leaving answer papers exposed to view;

c. attempting to read other students’ test papers

Once the test has been handed in for marking, a student cannot request that
the test be cancelled. Retroactive withdrawals from the course will be denied.

Failure to comply with these regulations will result in rejection of the test paper.
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Use the following to answer Questions 1-3:

Suppose that the blood alcohol context (BAC) of students who drink 5 beers varies from student
to student according to a normal distribution with mean 0.08 and standard deviation 0.01.

1.

The middle 95% of students who drink 5 beers have BACs between

A)  0.07 and 0.09.
B) 0.06 and 0.10.
C) 0.05and0.11.
D) 0.04 and 0.12.

What percent of students who drink 5 beers have BACs above 0.08 (the legal limit for
driving in most U. S. states)?

A 2.5%
B) 5%

) 16%
D) 50%

What percent of students who drink 5 beers have BACs above 0.10 (the legal limit for
driving in some U. S. states)?

A 2.5%
B) 5%

C)  16%
D) 50%

If the heights of 99.7% of Canadian men are between 5 feet and 7 feet, what is your
estimate of the standard deviation of the heights of Canadian men? Assume the heights
of Canadian men are approximately normally distributed.

A) 1inch D) 6 inches
B) 3 inches
C) 4 inches

Scores of the adult population on a common “IQ” test are approximately normally
distributed with mean 110 and standard deviation 15. About 40% of the scores are then
between

A) 80 and 140.
B) 65and 155.
C) the 25th and 75th percentiles.
D) the 30th and 70th percentiles.



Use the following to answer Questions 6-7:

How well does the number of beers a student drinks predict his or her BAC? Sixteen student
volunteers at Mount Royal University drank a randomly assigned number of cans of beer.
Thirty minutes later, a police officer measured their BACs. A scatterplot of the data appears
below.
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One student drank 9 beers. You see from the scatterplot that his BAC was about

A) 0.19. D) 0.05.
B) 9.
C) 19.

A plausible value of the correlation between number of beers and blood alcohol content,
based on the scatterplot, is

A) r=-09. B) r=-03. C)r=03. D) r=009.

The correlation between height (in inches) and weight (in pounds) among first-grade
students at St. Patrick Elementary School is exactly 0.57. If heights are converted to
centimeters and weights are converted to kilograms, what happens to the correlation
between height and weight among the first-graders? (1 inch=2.54 cm.; 1 1b.=0.394 kg.)

A) The correlation is still 0.57. C)  The correlation gets weaker.

B) The correlation gets stronger. D) It is not possible to tell how the
correlation will change without
further information.



9. Which of the following statements about correlation r is false?

A) r describes how tightly the points on a scatterplot cluster about a straight line.
B) r measures the proportion of the variance of one variable that can be explained by
straight line dependence on the other variable.
O) r can never take a value larger than 1.
D) The value of r is heavily influenced by outliers.
10.  Which of these statements about the standard deviation s is true?
A) s 1s always 0 or positive.
B) s should be used to measure spread only when the mean X is used to measure
center.
O) s is a number that has no units of measurement.
D) Both (A) and (B), but not (C).
11. The United Nations also has data on the percent of adult females who are illiterate in

each of these 142 countries. The correlation between male illiteracy rate and female
illiteracy rate is » =0.945. This tells us that

A)
B)
0

D)

countries with high male illiteracy tend to also have high female illiteracy, and
the relationship is very strong.

countries with high male illiteracy tend to also have high female illiteracy, but
the two are only weakly related.

countries with high male illiteracy tend to have low female illiteracy, and the
relationship is very strong.

countries with high male illiteracy tend to have low female illiteracy, but the two
are only weakly related.

12. If 30 is added to every value on a data set, the only one of the following that is not

changed is

A) the mean.

B) the 75" percentile.

C) the median.

D) the standard deviation.

Use the following to answer Questions 13-14:

The five-number summary for scores on a statistics exam is {11, 35, 61, 70, 79}. In all, 380
students took the test.



13.  About how many students had scores between 35 and 61?

A) 35
B) o6l
C) 95
D) 190.
14. For the distribution of 380 exam scores,

A) the mean is very likelytobe D)  we have no indication of whether the
greater than the median. mean is larger than, smaller than, or
equal to the median.
B) the median is very likely to be
greater than the mean.
C) the mean and the median are
probably about equal.

Use the following to answer Questions 15-16:

The stock market did well during the 1990s. Here are the percent total returns (change in price
plus dividends paid) for the Standard & Poor's 500 stock index:

Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Return 31.7 -3.1 305 7.6 10.1 1.3 376 23.0 334 286

15. The median return during this period is
A) 5.5. D) 258.
B) 20.07.
C) 23.

16. The third quartile of these returns is

A) 7.6.
B) 30.5.
C) 3L.1.

D) 31.7.



17.

18.

19.

20.

The least-squares regression line is y=—0.013+0.018x for predicting BAC from number
of beers. The slope 0.018 of this line tells us that

A) the correlation between D) the average BAC of all the students
number of beers and BAC is in the study was 0.018.
0.018.

B) the predicted BAC increases
by 0.018 for each additional
beer a student drinks.

C) astudent who drinks no beer
will still have a BAC of
0.018.

The correlation between two variables x and y is 0.5. If we used a regression line to
predict y using x, what percent of the variation in y would be explained?

A 50%.
B) 25%
Q) 75%
D) 2.23%

The correlation between the heights of fathers and the heights of their (grownup) sons is
r=10.52. This shows the fact that fathers have different heights

A) explains about 27% of the observed variation in their sons’ heights.
B) explains about 52% of the observed variation in their sons’ heights.
) explains about 73% of the observed variation in their sons’ heights.
D) explains about 95% of the observed variation in their sons’ heights.

Suppose the mean number of goals per year in the first 10 years that Hockey Player A
has played is 30 goals per year, with a standard deviation of 5 goals per year. If he
scores 30 goals in his eleventh year, then his mean number of goals and the standard
deviation for the 11-year period

A) increases and decreases, respectively.
B) remains the same and decreases, respectively.
O) both remain the same.

D) remains the same and increases, respectively.
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Use the following to answer Questions 22-23:

A well-known maker of jams and jellies packages its jams in jars labelled “250 ml”.

A study of the relationship between the number of hours of study in the week
immediately preceding an exam and the scores received by students in a small class
showed that, in general, students who spent more hours studying for the exam obtained
higher scores. The number of hours of study, when used to predict a student’s score on
the exam, was able to explain 55% of the variation in scores among the students. One of
the following scatterplots is that one for the scores against the number of hours of study.
Which one is it?

A)
B)
)
D)

Plot A
Plot B
Plot C
Plot D

The

process used to fill the jars is known to dispense an amount of jam that follows the normal

distribution with u=252 ml and 6=0.9 ml.

22.

What proportion of the jars filled by the process contain less than 250 ml?

A)
B)
)
D)

0.5

0.9868
0.0068
0.0132



What proportion of jars from this filling process contain no more than 253.5 ml?

A)  0.9678
B)  0.9525
C)  0.9973
D)  0.0027

There is a close relationship between the correlation » and the slope b of the least-
squares regression line. In particular, it is true that

A) r and b both always take values between —1 and 1.

B) r and b always have the same sign, which shows whether the variables are
positively or negatively associated.
O) the slope b is always at least as large as the correlation 7.

D) the slope b is always equal to °, the square of the correlation.

The ages (in years) of students in a class are as follows:

Age 18 19 20 21 22 23 24

# students 14 15 68 12 18 2 2

What is the first quartile of the ages of students in this class?

A) It must be over 21.

B) It must be 20.

0] It must be 21.

D) It could be any age between 22 and 23.



CHAPTER 1

FORMULAS

Examining Disiributions

Eemember ocverall pattern (shape, center, spread)
and deviations.

MMean (use a calculator):

S Xy txg oAy ix‘fxr
n n<—

Standard deviation (use a calculator):

1 5

~ — 2
N n—l—flzxr .,

=2 =
Median: Arrange all obhservations from
smallest to largest. The median M is located

in + 1)/2 abservations from the beginning
of this list.

Chaartiles: The first quartile O is the median of
the observations whose position in the ordered
list is to the left of the location of the overall
median. The third quartile (5 is the median of
the observations to the right of the location of the
overall median.

Five-number SUIMITary:
Binimum, Q|, M, Q:;, Maximum
Standardized chsarvation from x:

X —
o

F =

CHAPTER 2z Examining Relationships

Remember cverall pattern (form, direction,
strength) and deviations.

Correlation (use a calculator):

r = 1 ~ (X X -'l l'.rj"rl' —¥ 'I
n—1-=—\ s, | L Sy

= Least-squares regression line (use a calculator):

¥ = a + bx with slope b = rs./s5; and intercept
a=y¥— bx
= Hesiduals:

residual = obssrved v — predicted ¥
=y—¥
CHAPTER 3 Producing Data
s Simple random sample: Choose an 5RES by giving
every individual in the population a numerical

label and using Table B of random digits to
choose the sample.

=« Handomized comparative experiments:

Group 1 — Treatment 1
Randeam .7 " Observe
Allocation ™ A Response
Group 2 — Treatment 2

CHAPTER 4 Probability and Sampling
Distributions

= Probahility rules:
= Ay probability satisfies 0 = P{A) = 1.
# The sample space 5 has probability P(5) = 1.
= For any event A, P(A does not occur) =
1 —P(A).
s If events A and B are disjoint, P{A or B) =
PiAy + PiB).

= Sampling distribution of a sample mean:

s« ¥ has mean g and standard deviation o/, n.

s ¥ has a normal distributicn if the populaticn
distribution is normal.

= Central limit theorem: T is approximately
normal when nis large.



EX] | Appendix

Table entry for z is the
area under the standard
normal curve left of z.

TABLE A Standard normal probabilities

Table entry
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