1. (10 marks) According to the Movie Theatre Association of Canada (MTAC), the average
price for a movie ticket in Canada in 2016 was $10.30. Assume that the population
standard deviation is $0.65. Suppose that a sample of 30 theatres was randomly selected.

a. (1 mark) Calculate the mean of the sampling distribution of x.

Ms= M = $lo30

b. (2 marks) Calculate the standard deviation of the sampling distribution of x.

- 5. = 085 = o9
Os Uil J30

c (2 marks) efly describe the sampling dlstrlbutlon of X.

The %Wﬂf)hng dhisributon of X will be apPLOAL mmi-elj
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SYended deviation = FO-119

d. (2 marks) What is the probability that the sample mean will be more than $10?

P[X>10] = ?(% > %—;ﬁ%ﬁj = PE>-2-5) = F@s3)

= O

e. (3 marks) The probability is 0.24 that the sample mean is less than what number?
PFza)= 020 D P(ELB) =024 D D= — 0 H
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D X = 310-2%
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2. (9 marks) It has been found that summer electricity bills for single-family homes in
Montreal follow a normal distribution with standard deviation $100. A random sample

of 25 bills was te_xken.

“a. (3 marks) Find the probability that the sample standard deviation is less than $75.
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b. (3 marks) Find the probability that the sample standard deviation is more than $120.
(P(S ?1&0) = ‘P(Sa > M, L).SD)
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c. . (3 marks) The probability is 0.05 that the sample standard deviation is bigger than

what number?
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3. {190 marks) Direct mail advertisers send “junk mail” to thousands of potential customers
in the hope that some will buy the company’s product; the response rate is usually quite
low. Suppose a company wants to test the response to a new flyer and sends it to 1000
people, they get orders from 123 of the recipients.

a. (2 marks]) Calculate the margin of error for a 95 percent confidence interval for the
true proportion of recipients who may buy something after receiving the flyer.

ME: %w—r; qS’?OC“1~:>ZO.Olg—:I.OII‘D
N
= ME = \'0\5\8(0'193)@—‘6;;) = \-“\b(O-OID) = 002D
| GO

b. (2 marks) Construct a 95 percent confidence interval for the true proportion of
recipients who may buy something after receiving the flyer.

C-1-= DEME = 01221 00%0 = (0-1030143)

¢. (2 marks) Briefly interpret the confidence interval you found in part (b).
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d. (2 marks) Briefly explain what “95% confidence” means.
1% we Wwefe %o (Qr\){’,oc\'edl_\j ten ke 6&(1‘(\7\35 of Size 1,000
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e. (2 marks) Suppose the company wanted to be 95 percent confident that its estimate
is within 0.05 of the true proportion, calculate the required sample size.

ne 22 D-28) - Q'G\(a)a(o';ls) = 58«%.lb
Me ™ vos®
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4. {15 marks) The Canadian air traffic control system handled an average of 14,577 flights

per day during 30 randomly selected days. The standard deviation for this sample is
1,895 flights per day.

a. (2 marks) Calculate the margin of error for a 99% cenfidence interval for the true
mean number of flights handled per day by the system.

ME = tia 0005 3_‘; = a-%sé(;zs_is‘)
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b. (Z marks) Construct a 99% confidence interval for the true mean number of flights
handled per day by the system.

c-1-= XEME= 14,637 L 453516
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¢. {2 marksj Briefly explain what assumptions were necessary to construct the
confidence interval in parts (a) and (b).
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d. (2 marksj Suppose that the current system can safely handle 20,000 flights per day.
Briefly explain whether we can conclude that the current system needs an upgrade.

Dnce Yhe Cuent Aveioq e Lice Petween IS, 62 397G
cncl 15,930 -Slb; tovfh a9 %o Condidence, b o
Yhee 15 Mo Qced o upgiode the system.

e. (2 marks) Suppose you wanted to be 90% confident, would the margin of error be
larger or smaller than the one found in part (a)? Briefly explain.

YA 90 To ongilente, ME wonld be Smalles
e case ‘\’%‘\e_ cahecay Vealue coould e S("\O\U.e()
W¥A o lowes mg\'defnbe leve), We can have o
Aol ower esvel.

f. (5 marks) Construct a 95% confidence interval for the true population standard
deviation of the number of flights per day.
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5. (8 marks) A random sample of 574 Canadian undergraduate Economics students was
selected and the students were asked whether or not they were users of Twitter. Of the
280 females in the sample, 74 reported being Twitter users compared while 62 of the
294 males reported that they use Twitter. Let p; and p, represent the proportion of
females and males, respectively, who use Twitter.

a. (3 marks) Calculate the margin of error for a 95% confidence interval for p; — p,.

A
8= a4 =04 = L2 = 0l
T E%s Vs 24
Me =

= 1960 02S) = 0-06%

b. (3 marks) Construct a 95% confidence interval for p; — p,.

c-3- :(%x“ﬂ?&)t File
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¢. (2 marks] Based on the interval in part (b), briefly explain whether we can conclude
that the proportion of female students who use Twitter exceeds the proportion of male
students.
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6. (13 marks) A company implements an exercise break for its workers to see if this
would improve job satisfaction, as measured by a questionnaire that assesses workers’
satisfaction. Scores for 6 randomly selected workers before and after implementation
of the exercise programme are shown below.

%
Worker | Before | After dc (d; = d)
Number -~
1 34 | 33 | -1 b2
3z 28 36 % 0-25
] 29 50 | &) 1 e LS
4 15 21 | b 5 05
5 45 41 | =Y i B A-RS
6 24 | 39 |\ S Se-25
Y45 S

a. {2 marks) Calculate the sample mean difference in the job satisfaction scores.

4% Edl = 449 s -8
N ©

b. (3 marks) Calculate the standard deviation of the difference in the job satisfaction
scores.

$3 = Z@-3)" - 4us-S = §q

A—\ S
= S4 = ]63 = B = e

¢. (3 marks} Calculate the margin of error for a 98% confidence interval for the true
difference in job satisfaction scores before and after implementation of the exercise
break (that is, after — before).

MC = '65-’9.01 (‘5«:\ ): 2.26S5 143
Ua VG

ME = 2365 (3°553)
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d. (3 marks) Construct a 98% confidence interval for the true difference in job
satisfaction scores before and after implementation of the exercise break.

C:Bsm= g tHEs 3L EALE
= (-s4b8 W-4Hg)

e. (2 marks} Briefly explain whether we can conclude that the exercise break improved
job satisfaction scores.

Siate Yre lntervel cludes zem, e cannot
Conclude, at the 9% % Corgidence level, oot
M‘Q‘%(&mme fmf\)mved Job 60&25%’“—*“0“ Stores.

End of exam. Good luck!






