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1. (10 points) Suppose that the number of calls per hour received at a hotel’s help desk
follows a Poisson distribution with mean A = 2. Suppose that 80% of the calls are
for room reservations. Find the probability that exactly one call is received for room
reservations within two hours.

2. {15 points) Bagel Kitchen produces bagels by two machines: T and IT. It is known that
machine I produces 40 percent of the bagels, while machine I produces 60 percent of the
bagels. Suppose that the weights (grams) of bagels by machine I and machine I follow
N(py,0l) and N{uy, 03), respectively, where (1, 01) = (105,5) and {0, 09) = (110, 2).
Let X denote the weights of bagels produced in Bagel Kitchen. Denote by ¢(z; ¢, o) the
probability density function (pdf) of a normal distribution with mean p and standard
deviation ¢. Find the pdf of X; find also the conditional probability that a bagel is
produced by machine I, given that it weighs 105 grams.
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MRt 5.6 B
Multiple Choice:
2.  For a given level of significance, if the sample size increases, the probability of a Type II error will: (2 %)
(a) remain the same (b)increase (c)decrease (d)beequalto 1.0
3. Which of the following statement is not true? (2 4-)

F oA 25 5 BEFRARSLEELDL)

Suppose that 100 observations are drawn from a normal population whose standard deviation is 200, produced a mean
of 980. At 99% confidence, you want to determine whether the mean of the population from which this sample was
taken is significantly different from 1,000.

(a) State the null and alternative hypotheses. (2 4-)

(b) Specify the rejection region. (3 %)

(c) Compute the p-value. (3 %)

(d) Interpret the results. (2 %-)

(e) Compute Type Il error B . (assume that mean =948.5). (S %)

(a) The probability of making a Type II error increases as the probability of making a Type I error decreases
(b) The probability of making Type II error and the level of significance are the same
(c) The power of the test decreases as the level of significance decreases

(d) All of the above statements are not true

In hypothesis testing, whatever we are investigating or researching is specified as: (2 %-)
(a) the null hypothesis

(b) the alternative hypothesis

(c) either the null or alternative

(d) p-value

In order to determine the p-value, which of the following is not needed? (2 %)

(a) The level of significance

(b) Whether the test is one or two tail

(c) The value of the test statistic

(d) All of the above are needed

The power of a test is the probability of making: (2 %-)

(a) A correct decision when the null hypothesis is false

(b) A correct decision when the null hypothesis is true

(c) Incorrect decision when the null hypothesis is false

(d) Incorrect decision when the null hypothesis is true
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1. (7%) Suppose that the random variables Yy, Y,, ..., ¥, satisfy

Y: = Bg + Pixi + &, i=12,..,n

where ¥y, ..., x, are fixed constants; &, ..., &, areiid. N(0,0%); ¢% > 0 isanunknown parameter.
Find the maximum likelihood estimator of (B, By, 02).

7. A university admission committee aimed to investigate whether high school GPA {x,), the verbal score on
the Scholastic Aptitude Test (SAT) (x,), and the mathematics score on the SAT (x3) would be good predictors
for the GPA in the university (Y). They conducted a multiple regression analysis

Y = Bo + Byxy + flzxz + faxz + &
based on 9 observations, and the null hypothesis of the F test was rejected.

Predictor coefficient SE coefficient t
Constant —.411 782
X1 1.201 296 "
Xy 002 002
X —.002 .002

(a) (2%) Find the (*) in the above table.
(b) (6%) Consider the ¢ test to determine the significance of f;. Ata .05 level of significance, what is
your conclusion for the test? Interpret the B

Note: Some upper critical values of the ¢ distribution are in the followings:
Lagm7amoas = 2365 targa—0s = 1.895 tapgn=025 = 2262 typoggeps = 1.833

3. Taylor wanted to compare the flight times between Los Angeles and San Diego on three airlines, AA, UA,
and Delta. She randomly selected six flights and recorded the flight times (in minutes) for each of the

three airlines. Define x;;, be the observation of the i —th replicate for the k —th treatment, where k=1, 2,
and 3 stand for AA, UA, and Delta, respectively. Further define X, = ¥ | Xix /6. Based on data, we

have %, =52, %, =54, ¥ =58, YO, x;,% =16418, 1%, x;,? =17570, and f_, x;3” =20340.

(a) (8%) Suppose that each of the three populations follows a Normal distribution. Set up the ANOVA table
to determine whether there is a difference in the mean flight times among the three airlines.

(b) (2%) Using a 0.05 significance level, what is the conclusion about the mean comparison in (a)?
Note: Define the critical value(s) you need using the notation Fyg g ¢» and specify dfl, df2, and a.

Express your conclusion in terms of Fyp ags o
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Field of study Student loan
Agriculture 32 35
Engineering 98 137

Management 24 51
Science 31 29
Liberal arts 89 124
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1. (10%) The following table classifies students by field of study and whether or not they have a loan. The
students are randomly selected from a large university.

Conduct a test to examine whether the proportions of students having a loan in different fields are equal at the
significance level of 0.05.

2. (15%) The same randomly selected students in the previous question are asked to respond some questions
regarding their interests and attitudes, which forms a score to measure altruism, an interest in the welfare of
others. Each Student is classified as low, medium, or high on this score.

Score
Field of study Low | Medium | High
Agriculture g 27 32
Engineering 12 129 94
Management 10 40 25
Science 7 29 24
Liberal arts 7 77 129

Test whether there is an association between the score and field of study at the significance level of 0.05.
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