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. An experiment consists of throwing two six-sided dice and observing the number of spots on the
upper faces. Determine the probability that

a. neither a one nor a six appear on each die.  (6pts)

b. the sum of the spotsis 7.  (6pts)

. An insurance company has determined that each week an average of nine claims are filed in their
Taichung branch. What is the probability that during the next week

a. exactly seven claims will be filed? (6pts)
b. no claims will be filed? (6pts)

. The Mathematics part of the SAT scores of students at UTC are normally distributed with a mean
of 500 and a standard deviation of 75.

a. If2.28 percent of the students who had the highest scores received scholarships, what was
the minimum score among those who received scholarships?  (6pts)

b. What percentage of students had scores between 575 and 650?  (6pts)

. A university planner is interested in determining the percentage of spring semester students who
will attend summer school. She takes a pilot sample of 160 spring semester students discovering
that 56 will return to summer school.

a. Construct a 95% confidence interval estimate for the percentage of spring semester students
who will return to summer school.  (6pts)

b.  Using the results of the pilot study with a 0.95 probability, how large of a sample would
have to be taken to provide a margin of error of 3% or less?  (6pts)

. To compare the customer satisfaction levels of two competing cable television companies, 174
customers of Company 1 and 355 customers of Company 2 were randomly selected and were asked
to rate their cable companies on a five-point scale, with being least satisfied and most satisfied. The
survey results are summarized in the following table:

Company 1: n, =174, X¥; =3.51 and 0;=0.51

Company 2: n, = 355, ¥, =3.24 and 0,=0.52
Construct a point estimate and a 95% confidence interval for p; — i, the difference in average
satisfaction levels of customers of the two companies as measured on this five-point scale.

Find the point estimate of u; — ;. (5pts)

b. Construct the 95% confidence interval for yu; — p,.  (6pts)

Note that the expression of standard error 0%, _z, needed in constructing the 95% confidence
interval is contained in z test statistic given in the Hint z test statistic.




c. An investigator claims that customer satisfaction levels in company 1 are not the same as the
satisfaction levels in company 2. She uses the following hypotheses  (6pts)

Ho:py —p; =0
Hyipyy —pp # 0
Hint z test statistic:
z= L,%__%, Where D, is simply p; — p, under Hy.
ll&..}.__Z_
N n2

Using the critical value approach and decide if the investigator will reject Ho or not, at the
significance level alpha (a) = 0.05.

6. Suppose a market analyst wishes to investigate whether consumers have any preference among five
flavors of a new fruit drink. A sample of 100 people provided the following data:

Frequency | Cherry | Strawberry | Orange | Limon | Grape 5

| Observed | 32 28 16 14 10 |

Assume that the corresponding expected frequencies are equal to 20 each. A completed table for

the test is shown.

Frequency | Cherry | Strawberry ] Orange | Limon | Grape
Observed (0;) | 32 28 16 14 10
Expected (¢;) 20 20 20 20 20
An analyst wishes to know how close the observed data are from the expected data. She decided
to use the chi-square test for goodness of fit. Hypotheses are:

H,: Consumers show no preference for flavors
H,: Consumers show preference for flavors

a. Find the value of the chi-square statistics (y2) (6pts)

b. At level of significance 5%, use the critical value approach to decide whether H, should be
rejected or not. (6pts)

7. For the analysis of variance, an ANOVA table is obtained as follows. Please answer the following
questions.

a. Find the values of the missing entries m, n, p, q and r of the partially completed one-way
ANOVA table. (5pts)

Sum of Squares  Degrees of Freedom  Mean Square

Source (SS) (df) (MS) F
Treatments 2.124 P 0.708 0.75
Errors m 20 r
Total n q

b. Use the critical value approach to decide whether the F statistics in ANOVA table does lead
toreject Hy ornot? Use level of significance 5%.  (6pts)

8. Part of the results relating X (independent variable) and Y (dependent variable) is shown below.

a.  Fill in all the blanks marked with "?"  (6pts)

ANOVA

df SS MS F
Regression ? 2.7500 ? ?
Residual ? ? 11.45
Total 14 ?

b. Compute the R-square for the regression model of X and Y. (6pts)



Chi-Square Distribution Table

Table of the Standard Normal Cumulative Probability
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