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I. Use significance level a=.05 for the following questions unless otherwise specified.

1. (10%) Winter visitors are extremely important to the economy of Southwest Florida. Hotel occupancy is an
often-reported measure of visitor volume and visitor activity. Hotel occupancy data for February in two

consecutive years are as follows.

Current Year Previous Year
Occupied Rooms 1008 1520
Total Rooms 1200 2000

a. (5%) Conduct a hypothesis test to determine if there has been an increase in the proportion of rooms occupied over
the one-year period.
b. (5%) What is the 95% confidence interval estimate of the change in occupancy for the one-year period?

2. (10%) The following data are from a completely randomized design and there are 6 subjects within each treatment.

Treatment
A B G
Sample mean 156 142 134
Sample variance 164.4 131.2 110.4

Calculate the appropriate test statistics that can be used to determine whether the population means are equal among the
three treatments.

3. (10%) The analysis is based on the salaries y and the grade point averages x for 6 students who obtained a
bachelor’s degree in business administration.

The estimated regression equation for these datais ¥ ~ 2090.5 + 5811 an4 MSE =21284.
¥=32 I(x-%)=074

a. (5%) Construct a 95% confidence interval for the mean salary for all students with a 3.2 GPA.

b. (5%) Construct a 95% prediction interval of the salary for Ryan, a student with a GPA of 3.2,

4, (10%) The National Highway Traffic Safety Administration reported the percentage of traffic accidents occurring
* each day of the week. Assume that a sample of 420 accidents provided the following data.

Sun. Mon. Tue. Wed. Thur. Fri. Sat.
66 50 53 47 55 69 80

Conduct a hypothesis test to determine if the proportion of traffic accidents is the same for each day of the week.

5. (10%) Consider the hypothesis :  #. * # 2 10_Use significance level 0=.025.
H, 1 pn <10

The sample size is 100, and the population standard deviation is assumed known with ¢=5.
a.(5%) If u = 8.5, what is the probability that the sample mean leads to the conclusion do not reject /4, ?
" b. (5%) What is the power if 4 = 87
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Table 1: t distribution. One tailed, v is degree of freedom. For example P {t(l) <1(12.706, 1)} =0.975

1 2 3 4 5 6 7 8 9 10
t-value | 12.706 | 4.303 | 3.182 | 2.776 | 2.571 | 2.447 | 2.365 | 2.306 | 2.262 | 2.228

Table 2: #* distribution. Entry is the z* value with probability p=0.05 lying to its right, v is degree of freedom

1 2 3 4 3 6 7 8 9 10
x 3.84 599 7.81 9.49 11.07 | 12.59 | 14.07 | 15.51 16.92 | 18.31

Table 3: Standard Normal distribution. (Entry for z is the area under the standard normal curve to the left of z.)
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11. Public transportation is one way a student can use to get to the National Taipei University (NTPU, &45A%E:) from the
Bangiao Station ( IiiA&Hi%% ). The following histogram shows the travel time by public transportation reported by 100 NTPU
students who came from the Bangiao Station last week. The sample mean time is 43 minutes and the sample standard
deviation is 8 minutes.
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. (10%) Use an appropriate measure to describe the central location of this data set. Explain your reason for using this
measure. Based on the histogram, calculate a range for this measure you select to use.

. (10%) Someone claimed to you that the time required to travel between the National Taipei University and the Bangiao
Station follows an exponential distribution with a mean of 40 minutes. This exponential probability density function is

f(x)= %e*"“"‘, x>0,

You can use the histogram and this density function to evaluate whether it is reasonable to use this distributional
assumption for your data. Describe how you would evaluate this assumption and make a guess about the conclusion.

. (10%) Regardless of your answer to the prior question, suppose the travel time follows some distribution with both
unknown mean and unknown standard deviation. Provide point estimates of the unknown mean travel time and the
unknown standard deviation. Justify your estimates. (What statistical theory or what property of the estimators can
support the use of your estimates?)

. (5%) In addition to the point estimates you provided in the prior question, you also want to know how close your estimate
is to the unknown mean travel time. What statistical theory enables you to make a probability statement about this thing

you want to know? State this theory as explicitly as possible.

. (10%) Calculate an approximate margin of error and provide a 95% confidence interval for the mean time to travel
between the National Taipei University and the Bangiao Station.

. (5%) If a 95% confidence level is required, what sample size do you need if you want to estimate the mean travel time

with a margin of error of two minutes?
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