Part 11

Question 1 (5 marks)

A tood store has determined that daily demand for milk cartons has a normal distribution, with a mean of 55
cartons and a standard deviation of 6 cartons.

a. On Saturdays, the demand for milk is known to exceed 60 cartons. On the coming Saturday, what is the
probability that it will be at least 70 cartons”
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b. The store receives 50 cartons of milk each morning. from which one is put aside for the manager's personal
use. What is the probability of having an insutticient number of milk cartons to meet demand?
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Question 2 (10 marks)

The Federal Environmental Agency has wamed the city ot about recurring poor air quality indicators fiue to the
presence of an air pollutant called Carbon Monoxide (CO). CO is a colorless poisonous gas that is emitted
directly from automobile tailpipes. Some years ago, the Agency imposed limits of 2.1 wkm on exhaust £as
emissions at the tailpipe. The city is planning to launch a massive campaign of gas emission controls. A prior
pilot set of controls was achieved on a random set of 30 cars,
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a. Estimate with a 95% contidence interval, the true mean CO emission per car. Interpret.
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b. The city of wants to know with a contidence level of 90% the true mean CO emission per car with a margin
of error of maximum 0.025. Assuming that the population standard deviation is unknown, how many
additional cars should be tested to provide such an estimate?
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Question 3 (10 marks)

~A N

A travel company wishes to determine if the type of vacation purchased in its market area is independent of income level
of purchasers. A random survey of purchasers gave the following results:

Income Level
Visaton, £ep High | Medium Low
Doimestic 50 120 65 235
Foreign 25 30 10 '8

72y (v F$ | 3ev
a. At the 0.05 level of significance, can it be concluded that vacation preference and income level are statistically
independent” Interpret the result in the context of the problem. \
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b. At 5% level of significance, is there sufficient evidence to conclude that more than a third of the vacationers are
high-income purchasers. Interpret the result in the context of the problem.
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Question 4 (15 marks)

ZUBRAK Inc. is a computer firm specializing in Web designs. Since ZUBRAK uses its own special web page design
software, all newly hired employees have to go through a training course regardless of their work experience in
computing. The vice-president of personnel is skeptical about paying a higher salary to hire more experienced people
since they have to be retrained. For each of 15 randomly selected new employees, she obtained data on the employee’s
score in web page design skill Y (after the training course) and also the number of months ot computer related work
experience X at the time of hiring. Part of the data along with sums, sums of squares and some relevant statistic are given

below.
Employee | 1 2 3 ) . 113 |14 |15
X, 19 10 12 : . . 18 15 14
Yy 81 66 70 . . . | 88 78 73

X =15733, ¥ =76.4667, D (X,-X)* =164.934, Y (¥ - V)’ =9376.22, SSE = 188.03, S, =0.2961.
Suppose that a simple linear regression model is appropriate tor analyzing the above data and the least squares fit is
obtained as ¥ =49.579+1.709.X,,

1

| a. At 5% signiticance level, is there sufficient evidence that design skill is positively related to computer
related work experience? Interpret the result in the context of the problem.
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elated work
b. What proportion of the variation of design skill scores is accounted for by computer r
experience? Interpret the result in the context of the problein.
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¢. Find a 95% prediction interval for design skill score of an employee with |5 months of computer
work experience. Interpret the result in the context of the problem.
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Question 5 (12 marks)

B:\sed ona survey of 20 finms, a researcher has developed a multiple regression model relating sales (SALES in $1,000) to
nventory investment (INVEST in $1,000), advertising expenditures (AD in $1,000) and the average bonus paid to
employees (BONUS in $1,000). The table below shows partial results obtained from fitting a multiple regression model

using Excel.

Regression ouiput

Coelficicmts Std. error ! p-value
Intercept 25.50 18.802
INVEST 10.05 4.251
AD 8.05 3.502
BONUS 0.125 0.041
ANOVA table
Source ss df VIS F p-vulue
Regression / ; 4_((,,0 3 4490 21/, s};
Residual 33600 £ 2/ 0
Total tos00f /7§

a. s there sufficient evidence at the 5% level of significance to conclude that the model is usetul in predicting sales”
Interpret the result in the context of the problem.
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c.

Estimate the coetficient of determination and explain its meaning in the context of the problem. Interpret the
result in context of the problem.
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d. Estimate sales based on a planned investment in inventory of $15,000, an advertising budget of $10,000 and an
average bonus to employees of $2,000 for the coming year.
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