Question 1. [10 marks]

A labour union representing workers from a large manufacturing company claims that the true
unemployment rate based on their own administrative data is higher than the official
unemployment rate of 6.0% used by the government to calculate unemployment benefits for
their members. To stre‘n?h‘en their argument, they commission a survey of 1,000 residents
where the company is located and find a 7.5% unemployment rate. Assuming that the sampling
method used by the labour union survey is consistent with that used to compute the official
unemployment rate, answer the following questions.

a) Does the unemployment rate estimated by the labour union provide enough evidence to
support its claim? Use the critical value approach and a 0.05 level of significance.
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b) Calculate an appropriate 95% 1-sided confidence interval to estimate the unemployment
rate based on the labour union survey data (5 decimal places). Is this interval consistent with

your conclusion in part a) above? Explain. =7
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c} What sample size would be required to estimate the unemployment rate with a margin of
error of plus-or-minus 0.015 (or + 1.5%) using a 95% confidence interval? Assuming that ths-,f7 Na
value of the sample proportion remains unchanged, what would be a 95% 2-sided e o Z
confidence interval under these conditions? Explain if and why such an interval would e
change your conclusions in parts (a) and (b) above. ——— 7
. 4b v 0.028x 0.92 & s 0.0t [ W% x Vw 75 % 0425 /190G
B8] - I o, < 0. oj;,s, A

V.08 - AJ7S & 0. 06338 \
v 1) 95 el = (00596, 0.0‘\\5\)
Y ow (U/\C\usi(h bdouse
ertJl)W}we ol
d of e (Cl

1= s 3

Beause 145 - swed Y Snteml would

T vew O3, Al bygethesizd VRl 15 fow (ncludd
o : beﬁr&vu had e hgpwx‘\sed vale @ ulsi




Question 2. “Can you handle it?” {10 marks]

The vast majority of people have hand dominance--they are either left-handed or right-handed.
In this question we will ignore the very small percentage of the population who are
ambidextrous (i.e., those who use both hands equally well or equally badly!).

A researcher believes that men are more likely to be left-handed than women. To check this she
checked the dominant hand of random samples of 200 men and 200 women, and found 24 men
and 18 women to be left-handed. Let py and pw be the proportions of left-handed men and left-
handed women, respectively, in the population.
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b) Does your answer to part a) support the researcher’s claim that men are more likely to be /
left-handed? Please explain your reasoning briefly.
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c) Confirm your conclusnon in part b) by formulating and testing the hypothesis (at the 5%
significance level) that men are more likely to be left-handed than women in the populatlon
Make sure to compute a p-value. f
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% d) In a different study, a 95% confidence interval for the proportion of right-handed people in :
the general population was constructed. The interval was 0.89 + 0.04. Using the same
sample, would a 95% confidence interval for the proportion of left-handed people in the _
general population be 0.11 + 0.047? Please circle your answer choice. -
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e) Explain if the calculations in parts (a) and (c) require any assumptions on the distribution of
data on left-handedness in the general population.
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Question 3. [10 marks]

The beta of a stock measures its volatility relative to the stock index. A beta less than 1 indicates
a less volatile stock while a beta greater than 1 indicates a stock more volatile than the index.
Energy stocks historically have been more volatile than the market in general. You take a
sample of energy stocks to see if this is currently true. Appendix A gives a plot of the beta
values for a sample of energy stocks and summarizes the observations.

a) Test whether there is sufficient evidence to claim that energy stocks currently are more

Mgthan the market in general. Use the p-value approach and a 0.05 level of i /
significance. ‘ PN :— £
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b) Calculate a 95% 1-sided confidence interval to estimate the average beta for current energy

stocks. Explain how this confirms your decision and conclusion above. il
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c) Supposecyou cnew %h‘é\stama?t} deviation (o) of beta values for energy stocks was 0.40, and

decide to reject the null hypothesis if the z-statistic exceeds 1.645. What values for the

sample mean would lead you to reject the null hypothesis, assuming a sample size of 337 7
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d) Explain whether the assumptions of the test and confidence interval above are valid. State
the minimum requirements for the distribution of beta values in the population of energy

stocks and explain whether these a{six{r?tions are warranted or justified. /
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Question 4. (10 Marks)

FedEx and United Parcel Service (UPS) are the world's two leading cargo carriers by volume and
revenue (The Wall Street Journal, January 27, 2004). According to the Airports Council
International, the Memphis International Airport (FedEx) and the Louisville International Airport
(UPS) are 2 of the 10 largest cargo airports in the world. The following data show the volume of
cargo (thousands of tons) handled by these airports for two randomly selected samples of days.

Memphis
9.1 1510 8.8 10.0 7.5 10.5
8.3 9.1 6.0 5.8 12.1 9.3
Louisville
4.7 5.0 42 33 5.5
2.2 4.1 2.6 3.4 7.0

Appendix B includes side-by-side boxplots of the data and a partial Minitab output.

a) Test at the 5% level of significance whether the mean daily cargo volumes for the two
airports are different using the critical value approach. Assume the two population variances
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c) Are the population means different? Justify your answer by calculating the 95% confidence
interval for the difference between the means of the populations of daily cargo volumes for
the two airports. Explain the meaning of the confidence interval.
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d) Are the assumptions of the test above warranted or justified? Explain briefl .*:,?,.?;’ ,Kf:d“ u:r' P
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