Question | (5 marks)

A food sore has desermined that daily demand for milk cartons has @ normal distnbution, with a mean of 5§
cartons and a standard deviation of 6 cartons.

a. On Saturdays, the demand for milk is known o exceed 60 cartons. On the coming Saturday, what is the
probabality that it will be at least 70 carions”
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b. The store receives 50 cartons of milk each moming. from which one is put aside for the manager's personal
use. What 1s the probability of having an insufficient number of milk cartons to meet demand?
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Question 2 (10 marks)

y | 1 ndicators due 10 the
The Federal Environmental Agency has wamed the city of about recurming poor air c_m.hly [
presence of an air pollutant called Carbon Monoxide (CO). CO is a colorless pouo:u:m gas that is emitted
directly from awtomobile tailpipes. Some years ago, the Agency imposed limits of 2.1 gkm on clhﬂ:ﬂ gas
emissions at the tailpipe. The city is planning to launch a campaign of gas controls. A prior
pilot set of controls was achieved on a randosn set of 30 cary
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a.  Estimate with a 95% coafidence interval, the true mean CO emission per car.  [nterpret.
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We are 95% confident that the population mean
emission level is contained in the above
interval.




b. The city of wants 1o know with a confidence level of 90% the true mean CO emission per car with 2 margin
of error of maximum 0.025. Assuming that the population standard deviation is unknown, how many

additional cars should be tested 10 provide such an estimate”
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Question 3 (10 marks)

A travel company wishes 10 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 1
Vacation Type | yin | Medim | Low
| Domestic o | 120 | &8
f Foreign 25 ] wi 10

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.

HO: Income level and type of vacation purchased are
independent

Ha: Income level and type of vacation purchased are not
independent
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Domestic 50 120 65 235
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High | Medium| Low Total

Domestic[ 58.75 117.5 58.75 235

Foreign 16.25 32.5 16.25 65
Total 75 150 75 300

X'oss' (50-85-‘53= . (:ag,—m!-SSa

Sa.9s 119:S v
(es ~sv.asy , bs ~te2s)
sRag 6.2
2
( 20-32.%) 4 (0 -1628)?
s -
/€.15

5.99)
)Q' a.¢ s lr=DN(C=e
s(a=N(a=-N= D

Noﬁ»
o !
e 1
L] i
X‘c.- 32D

U Xees Y XL e, @3S

.. ese reject He at « Sv. level of
aipha. T.a. ITnecorma € veaeatron Type
OrS ver Swciependaryd

Expectead

9.328969




b) At a 5% level is there sufficient evidence to
indicate that the proportion of all vacationers that
are from the high income group exceeds one third?
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b. What proportion of the vanation of design skill scores is accounted for by computer related work
expenence’ Interpret the result in the context of the problem.

c. Find a95% prediction interval for design skill score of an employee with 15 moaths of computer related
work experience. Interpret the result in the context of the problem.




hestion 5 (12 marks)

bed on a survey of 20 firms, a researcher has developed a multiple regression model relating sales (SALES in §1,000) 10
entory investment (INVEST ia $1,000), advertising expenditures (AD in 51,000) and the average bonus paid 10

{ployees (BONUS in $1.000). The tabe below shows partial results obtained from fitting a multiple regression model
Ing Excel.

Rewression oufput

Conejfic iemix Sidl. error ] oo
Intercept 550 18.502
INVEST 10.08 4.291
AD 805 1502
BONUS 0128 D041
ANOVA uble
Source 1] olf WS F p-veling
Regression
Rewindual 1w
Towd 1HROY

a. Is there sufficient evidence ot the 5% level of significance to conclude that the model is useful in predicting sales”
Interpret the result in the context of the problem.

Coefficient Std Error T-Stat | p-value
Intercept 25.5 18.802 1.356239
Invest 10.05 4.251 2.36415
Ad 8.05 3.502 2.298686
Bonus 0.123 0.041 3.04378
ANOVA Table
Source 55 df MS F P
Regression 3 3 4480| 21.33333
Residual 3360 16 210
Total 19
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Is there sullicient evidence 2t the 5% bevel of sigmficance 10 conclude that sales are related 10 expenditure on
adveriisement, given that mventory mvestment and borus pasd to employees remain unchanged” What is the

p-value of the test?
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Estimate the coeflicient of determination and explan us meaning in the context of the problem. Interpret the

result in context of the problem
2
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The coefficient of determination tells us that 80% of the total variation in sales can be explained
by variations in the independent variables that are part of the model.

Estimate sales based on 3 planned investment in mventory of $15,000, an advertiung budget of 510,000 and an
average boaus 10 employess of $2,000 for the coming year.
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The coefficient of determination tells us that 97.99% of the
total change in design skill scores can be explained by changes
in computer related work experience.
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We are 95% confident that the design skill score for a
particular individual with 15 months of computer related work
experience is contained in the above interval.
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b. s there sulicient evidence 2t the 5% level of significance 10 conclude that sales are related 10 expenditure on
advertisemsent. given that mventory mvestment and bonus paid to employees remain unchanged” What is the
p-value of the test™

¢. Estimate the coefficient of detormination and explamn s meansng n the context of the problem. Interpret the
result in context of the problem

4 Estimaie sales based on a planned investment in mventory of $15,000, an advertising budget of $10.000 and an
average bonus 1o employess of $2,000 for the coming year.
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