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1. (13%) An random variable X has the following p.d.f. :

3 ify>
= Gnerwise
a. (3%) Find the c.d.f. of X.
b. (5%) Give a formula for the p th quantile of X and use it to find the median of
X
¢. (5%) Find the mean and variance of X.

2. (10%) Let X be the mean of a random sample of size n from an N(,o?)

distribution and suppose that 62 is known.
a. (6%) Show that
X- z,,,%,f+ z,,jﬁ
isa (1 —a) confidence interval for p if a; and a, satisfy a; + @, = a.
b. (4%) What does the above confidence interval look like when a; = a, a; = 0?
This is so called lower one-sided confidence bound for p.

3. (27%) You are an industrial engineer at a potato chip company. Your market

research suggests that when bags of chips appear to be less than 1/2 full,
customers complain. It has thus been decided that for a one foot high bag, the
average height, p, of the chips in the bag must exceed 6.5 inches and the standard
deviation, o, must be about 1/2 inch.

A line supervisor has collected data throughout the month of January by taking 4
bags from the line each Monday, Wednesday, and Friday and measuring the height
of the chips in the bag. He wants to run a hypothesis test and wants you to
interpret it for him.

One-Sample T: C50

[ Variable [N | Mean [ stDev [SEMean |

[cs0 |48 [ 663716 [0.47834 [0.06904 ]

More chips must be put into the bag unless the data reject the idea that p is equal
or less than 6.5 at a 95% confidence level. For parts a)-¢) assume that the data are
ind dent and identi istri with a normal distribution. Also it is given
that x3 25,47 = 67.82 and xZg754; = 29.95.

a. (2%) State the null and alternative hypotheses.
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. (5%) Based on this information, do more chips need to be put in the bag?
Justify your answer.

. (5%) Make a two-sided 95% confidence interval for 6. Do you have any good

reason to doubt that the standard deviation is close to 1/2 inch?

o

[

. (5%) You decide that you will assume that the actual standard deviation of the
line is 1/2 inch. Each week, you will randomly draw 48 samples off the line
throughout the week and run a hypothesis test. Unless the test rejects the idea
that p is equal or less than 6.5 at a 95% confidence level (now assuming that
the actual standard deviation is 1/2), then you will add more chips the next
week. The line supervisor explains that there is concern that this test may
require the plant to put in more chips when the average height is already above
6.5 inches. Is the supervisor worried about Type I or Type II error? Explain.

°

. (5%) Suppose that you run the test that you set up in d). How high does the
sample mean (the average of the 48 bags that you chose) have to be to keep
you from putting in more chips?

(5%) If you implement the procedure that you set up in e) and the actual
process mean for the week is 6.7 inches, what is the probability that you will
have to add more chips the following week?
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4. (6%) State the assumptions for analysis of variance.

5. (10%) Interpret the multiple coefficient of determination R? and adjusted multiple
coefficient of determination RZ;. State the difference between them when adding the
independent variables in a multiple regression model.

6. (10%) Five different auditing procedures were compared in terms of total audit time. To
control for possible variation due to the person conducting the audit, four accountants were
selected randomly and treated as blocks in the experiment. The following values were obtained
by the ANOVA procedure: the total sum of squares (SST) = 100, the sum of squares due to treatments
(SSTR) = 45, the sum of squares due to blocks (SSBL) = 36. Use a:= .05 to test

a. whether there is significant difference in the mean total audit time for the five auditing

procedures.
b. whether there exists the consistency of the four accountants.

Note: Fyps(5,20)=271, Fyps(5,12)=3.11, Fyos(4,12)=3.26, Fyps(4,3)=9.12,
Fpos(3,4)=6.59, Fyy(3,12)=3.49, Fy4,(3,20)=3.1

7. (12%) Consider a regression study involving a variable y, a
independent variable x,, and a qualitative variable with two levels (level 1 and level 2).
a. Write a multiple regression equation relating x, and the qualitative variable to y.
b. What is the expected value of y ponding to level 1 of the qualitative variable?
c. What is the expected value of y ing to level 2 of the qualitative variable?
d. Interpret the parameters in your regression equation.

8. (12%) In a regression analysis involving 30 observations, the following estimated regression
equation was obtained.
P =by+bx, —byx, +byx, +bx,
For this estimated regression equation SST = 1805 and SSR = 1760.
At o= 05, test the significance of the relationship among the variables.
Suppose variables x, and x, are dropped from the model and the following
estimated regression equation is obtained.
F=by-bix +bix
For this model SSR = 1705.
Compute SSE(x,, x,,%,,X,)-
Compute SSE(x,,x,).
Use an F test and a .05 level of significance to determine whether x, and x,
contribute significantly to the model.

=

[

Note: Fyog(4,29) =270, Fyo5(4,25)=2.76, Fy05(2,29)=3.33, Fyp,(2,25)=3.39
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