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Examination Instructions

1. This exam is composed of three parts. There are 10 True/False questions in Part
I; 15 multiple choice questions in Part II. Part III has six open-ended questions.

2. You should be certain that you have 13 distinct pages, including this cover page.
There are 31 problems.

3. The True/False type questions are worth one mark per question and each multi-
ple choice question is worth two marks. The marks for the open ended questions
are indicated in each question.

4. PLEASE make sure to read each question carefully!

5. The total marks for this exam is 100.

6. Use the scrap paper provided as needed.

7. Non-programmable calculators are permitted.

8. Two-sided letter size (8.5×11) handwritten formula sheet is allowed.

9. Please show all of your work. It is YOUR responsibility to convince us that you
know what you are doing. Clarity, completeness, and organization count.

10. If you have any questions, feel free to ask.

11. Good luck!
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Part I: True/False

1. Statistical inference is the process of making an estimate, prediction, or decision
about a population based on sample data.

Answer:

2. A distribution is skewed to the right if a greater proportion of the measurements
lie to the left of the peak value.

Answer:

3. Two events, A and B are mutually exclusive if P(A ∪B) = P(A) + P(B).

Answer:

4. The ratio of the variance to the mean of a Binomial random variable is less than
that of a Poisson random variable.

Answer:

5. If X denotes a continuous random variable, P (X = c) = 0 for every number c.

Answer:

6. If a random sample of n measurements is selected from a population with mean
µ, the expected value of the sample mean is always equal to µ regardless of the
sample size n.

Answer:

7. An estimator is a random variable calculated from a random sample that provides
either a point estimate or an interval estimate for some population parameter.

Answer:

8. The p-value of a statistical test is the smallest value of the significance level α
for which the null hypothesis cannot be rejected.

Answer:

9. In regression analysis, the dependent variable is a variable whose value is known
and is being used to explain or predict the value of another variable.

Answer:

10. Regardless of the degrees of freedom, every t distribution is symmetric around 0.

Answer:
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Part II: Multiple Choice

1. Which of the following refers to numbers that indicate the spread or scatter of
observations in a data set? Answer:

(a) measures of centre

(b) measures of location

(c) measures of variability

(d) measures of shape

2. Which of the following represents a disadvantage of using the sample range to
measure dispersion? Answer:

(a) It produces spreads that are too large.

(b) The largest or smallest observation (or both) may be an outlier.

(c) The sample range is not measured in the same units as the data.

(d) The sample range is measured in the same units as the data.

3. If two data sets have the same interquartile range, which of the following char-
acteristics do both of those sets also have? Answer:

(a) Both sets will have the same median.

(b) The distances from the first to third quartiles in both sets will be the same.

(c) Both sets will have the same range.

(d) The distances from the median to third quartile in both sets will be the
same.

4. What is any subset of the sample space called? Answer:

(a) an event

(b) an experiment

(c) a mutually exclusive event

(d) independent events

5. Which of the following statements is a property of the binomial distribution?
Answer:

(a) The binomial distribution tends to be more symmetric as the probability of
success p approaches 0.5.

(b) As the number of trials increase, the expected value of the random variable
decreases.

(c) As the number of trials increase for a given probability of success, the bino-
mial distribution becomes more skewed.

(d) The variance of a binomial random variable decreases as the probability of
success p approaches 0.5.

6. The number of traffic accidents per day on a certain section of highway is thought
to be Poisson distributed with a mean to equal 2.19. Which of the following best
approximates the probability of no accidents occurring on this section of highway
during a one-day period?

Answer:

(a) 0.457

(b) 0.318

(c) 0.296

(d) 0.112
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7. If z is a standard normal random variable, how does the area between z = 0.0
and z = 1.25 compare to the area between z = 1.25 and z = 2.5?

Answer:

(a) The latter area will be larger than the former.

(b) The latter area will be smaller than the former.

(c) The two areas are the same.

(d) The latter area is half of the former.

8. What is a numerical descriptive measure calculated from a sample called?

Answer:

(a) a parameter

(b) a statistic

(c) a population

(d) a sampling distribution

9. Why do those who engage in estimation insist on random sampling, rather than
convenience sampling or judgment sampling? Answer:

(a) because random sampling avoids the errors inherent in matched-pairs sam-
pling

(b) because random sampling avoids the errors inherent in work sampling

(c) because random sampling eliminates the systematic error or bias that arises
in nonrandom sampling

(d) because random sampling is less expensive than convenience or judgment
sampling

10. What is the type of sample statistic that is used to make inferences about a given
type of population parameter?

Answer:

(a) the estimator of that parameter

(b) the confidence level of that parameter

(c) the confidence interval of that parameter

(d) the point estimate of that parameter

11. Which of the following is a property of the sampling distribution of sample pro-
portion p̂? Answer:

(a) An increase in the sample size n will result in an increase in the standard
error of p̂.

(b) The mean of p̂ is different from the population proportion p.

(c) The sampling distribution will be approximately normal provided that np >

5 and nq > 5.

(d) For a fixed sample size n, the standard error of p̂ is minimal when p = 0.5.
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12. Which of the options below provides the best interpretation of a 95% confidence
interval estimate of the population mean µ? Answer:

(a) There is a 95% probability that the population mean µ will lie between the
lower confidence limit (LCL) and the upper confidence limit (UCL).

(b) We are 95% confident that 5% the values of the sample means x̄ will result
in a confidence interval that includes the population mean µ.

(c) If we repeatedly draw samples of the same size from the same population,
95% of the values of the sample means x̄ will result in a confidence interval
that includes the population mean µ.

(d) We are 95% confident that we have selected a sample whose range of values
does not contain the population mean µ.

13. Under which of the following circumstances is it IMPOSSIBLE to construct a
confidence interval for the population mean? Answer:

(a) a non-normal population with a large sample size and an unknown popula-
tion variance

(b) a normal population with a large sample size and a known population vari-
ance

(c) a non-normal population with a small sample size and an unknown popula-
tion variance

(d) a normal population with a small sample size and an unknown population
variance

14. Given the least-squares regression line ŷ = 5 − 2x, what may be said about the
relationship between the two variables x, y?

Answer:

(a) The relationship between x and y is positive.

(b) The relationship between x and y is negative.

(c) As x increases, so does y.

(d) As x decreases, so does y.

15. Which of the following is NOT an assumption for the simple linear regression
model? Answer:

(a) The distribution of the error terms will be skewed to left or right depending
on the values of the dependent variable.

(b) The error terms have equal variances for all values of the independent vari-
able.

(c) The error terms are independent of each other.

(d) The mean of the dependent variable for all levels of the independent variable
can be connected by a straight line.
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Part III: Show all of your work neatly in the blank space provided below each question.

1. A urn contains five balls, two red and three blue. Randomly select two balls
sequentially without replacement, and define

A: second ball is red

B: first ball is blue

(a) (4 marks) Find P(A) and P(B).

(b) (4 marks) Find P(A ∩ B) and P(A|B).

(c) (2 marks) Are A and B independent? Explain.
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2. A recent study demonstrated that only 20% of the people in Vancouver feel that
its mass transit system is adequate.

(a) (3 marks) If 20 people from Vancouver are selected at random, find the
probability that more than 1 feel its mass transit system is adequate?

(b) (3 marks) Of these 20 people, how many should we expect feel that its mass
transit system is adequate?

(c) (4 marks) If 250 people from Vancouver are selected at random, find the
probability that 65 or less feel that its mass transit system is adequate by
making use of the normal approximation.
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3. Suppose the duration of trouble-free operation of a new vacuum cleaner is nor-
mally distributed with a mean of 530 days and standard deviation of 100 days.

(a) (3 marks) What is the probability that a randomly selected vacuum cleaner
will work for at least 730 days without trouble?

(b) (2 marks) Describe the sampling distribution of the sample mean for a ran-
dom sample of 25 vacuums.

(c) (5 marks) If 25 random vacuum cleaners are selected, within what limits
would you expect the sample average to lie (symmetrically about µ) with
probability 0.95?
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4. Independent random samples of n1 = 1265 and n2 = 1688 observations were
selected from binomial populations 1 and 2, and x1 = 849 and x2 = 910 successes
were observed.

(a) (2 marks) What is the best point estimator for the difference (p1 − p2) of
two binomial proportions?

(b) (2 marks) Find a point estimate for (p1 − p2) and calculate the 95% margin
of error for this point estimate.

(c) (4 marks) Construct a 98% confidence interval for (p1 − p2).

(d) (2 marks) Based on the confidence interval in part (c), is there sufficient
evidence to indicate a difference in the proportions? Explain.
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5. (10 marks) A sample of 40 speedometers of a particular brand is obtained, and
each is calibrated to check for accuracy at 55 mph. The resulting sample average
and sample standard deviation are 53.8 and 1.3, respectively. Does the sample
information suggest that the true mean for this brand of speedometers is not
accurate at 55 mph? Use a level .01 test.
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6. The following n = 10 observations are a sample from a normal population:

5.1, 2.6, 3.4, 6.3, 2.8, 4.5, 5.9, 1.7, 3.7, 8.0

(a) (3 marks) Find the mean and standard deviation of this sample.

(b) (4 marks) Find a 99% confidence interval for the population mean µ.

(c) (3 marks) Test H0 : µ = 4 versus Ha : µ 6= 4. Use α = 0.01.


