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Q1. A telemarketing company located in Los Angeles has established a guideline that states that average time for each completed call should be 4 minutes or less. Recently the operations manager was concerned that calls were taking too long. The operations manager did not wish to assert that the calls were taking too long if the sample data did not strongly indicate this. A sample of 12 calls was selected and the following times (in seconds) were recorded.

	194
	278
	140
	245
	268
	255

	190
	220
	234
	102
	208
	190


a. Construct the appropriate null and alternative hypotheses.

b. Based on the sample data, what should the operations manager conclude? Using the test statistic approach, test at the 0.10 significance level.
Q2  The state insurance commissioner believes that the mean automobile insurance claim filed in her state exceeds $1,700.  To test this claim, the agency has selected a random sample of 20 claims and found a sample mean equal to $1,733 and a sample standard deviation equal to $400. They plan to conduct the test using a 0.05 significance level. Based on the sample data, what should the state insurance commissioner conclude? Be sure to show the decision rule clearly.
Q3. A contract with a parts supplier calls for no more than .07 defects in the large shipment of parts.  To test whether the shipment meets the contract, the receiving company has selected a random sample of size 200 parts and found 25 defects. If the hypothesis test is to be conducted using a significance level equal to 0.025, 

a. Construct the appropriate null and alternative hypotheses.

b. What is the test statistic and what conclusion should the company reach based on the sample data?

i. Using the test statistic approach.

ii. Using the p – value approach.

c. Referring to your answer in part b, which of the two statistical errors might have made in this case? Explain.

Q4. Given the following null and alternative hypotheses:
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And the following sample information:

Sample I: 
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a. Develop the appropriate decision rule, assuming a significant level of 0.05 to be used.

b. Test the null hypothesis and indicate whether the sample information leads to reject or fail to reject the null hypothesis. Use the test statistic approach.
Q5. The general manager of a chain of fast food chicken restaurants wants to determine how effective their promotional campaigns are. In these campaigns “20% off” coupons are widely distributed. These coupons are only valid for one week. To examine their effectiveness, the executive records the daily gross sales (in $1,000s) in one restaurant during the campaign and during the week after the campaign ends. The data is shown below. Can they infer at the 5% significance level that sales increase during the campaign?

	Day
	Sales During Campaign
	Sales After Campaign

	Sunday
	18.1
	16.6

	Monday
	10.0
	  8.8

	Tuesday
	  9.1
	  8.6

	Wednesday
	  8.4
	  8.3

	Thursday
	10.8
	10.1

	Friday
	13.1
	12.3

	Saturday
	20.8
	18.9


Q6. Two catalysts are being analyzed to determine how they affect the mean yield of a chemical process. Specifically, catalyst 1 is currently in use, but catalyst 2 is acceptable. Since catalyst 2 is cheaper, it should be adopted, providing it does not change the process yield. A test is run in the pilot plant and results in the data shown in Table 

	Observation number
	Catalyst 1
	Catalyst 2

	1
	91.5
	89.19

	2
	94.18
	90.95

	3
	92.18
	90.46

	4
	95.39
	93.21

	5
	91.79
	97.19

	6
	89.07
	97.04

	7
	94.72
	91.07


Is there any difference between the mean yields? Assuming a significant level of 0.05 to be used.

Q7. A politician regularly polls her constituency to gauge her level of support among voters. This month, 652 out of 1158 voters support her. Five months ago, 412 out of 982 voters supported her. With a 5% significance level, can she infer that support has increased by at least 10 percentage points?

Q8. Weinberger and Spotts compare the use of humor in television ads in the United States and the United Kingdom. Suppose that independent random samples of television ads are taken in the two countries. A random of 400 television ads in the United Kingdom reveals that 142 use humor, while a random sample of 500 television ads in the United States reveals that 122 use humor.

a. Set up the null and the alternative hypotheses needed to determine whether the proportion of ads using humor in the United Kingdom differs from the proportion of ads using in the United States.

b. Test the hypotheses you set up in part (a) by using the test statistic approach and by using 0.01 level of significance. 

c. Set up the hypotheses needed to attempt to establish that the difference between the proportions of U.K and U.S ads using humor is more than 0.05. Test the hypotheses by using the P- value approach and by setting α equal to 0.01.  

Q9 The following table represents the number of students increased in ACT scores for students using a computer – based tutorial.

	Major
	Number of students

	Less than 10
	2

	Between 10 and 20
	5

	Between 20 and 30
	9

	Between 30 and 40
	13

	Between 40 and 50
	22

	Between 50 and 60
	45

	Between 60 and 70
	33

	Between 70 and 80
	21

	Between 80 and 90
	17

	Between 90 and 100
	7


Test to determine that if the data come from a normal distribution with a mean of 50 and standard deviation 10 using an alpha = 0.05 level. 

Q10 A study published in the American Journal of Public Health was conducted to determine whether the use of seat belts in motor vehicles depends on ethnic status in San Diego County. A sample of 792 children treated for injuries sustained from motor vehicle accidents was obtained, and each child was classified according to (1) ethnic status (Hispanic or non-Hispanic) and (2) seat belt usage (worn or not worn) during the accident. The number of children in each category is given in the table below.

	
	Hispanic
	Non-Hispanic

	Seat belts worn
	31
	148

	Seat belts not worn
	283
	330


a. Referring to these data, can we conclude that the use of seat belts in motor vehicles does not depend on ethnic status in San Diego County, using an alpha = .05 level?

b. What are the assumptions needed to perform the test in part (b)?
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