MAT 200 Final Examinations (Summer 2007)

Problem 1: CENTRAL LIMIT THEOREM
Twenty students from a statistics class each collected a random sample on how long it took students to get to class from their home. All of the sample sizes were 30. The resulting means are listed below.


Student
Mean
SD
Student
Mean
SD


1
22
3.7
II
27
1.4


2
31
4.6
12
24
2.2


3
18
2.4
13
14
3.1


4
27
1.9
14
29
  2.4 

5
20
3.0
15
37
2.8


6
17
2.8
16
23
2.7


7
26
1.9
17
26
1.8


8
34
4.2
18
21
2.0


9
23
2.6
19
30
2.2


10
29
2.1
20
29
2.8

1.
The students noticed that everyone had different answers. If you randomly sample over and over again from any population, with the same sample size, will the results ever be the same?

2.
The students wondered whose results were right. How can they find out what the population mean and standard deviation are?

3.
Input the means into the computer and check to see if the distribution is normal.

4.
Check the mean and standard deviation of the means. How do these values compare to the students’ individual scores?

5.
Is the distribution of the means a sampling distribution?

6.
Check the sampling error for student’s number 3, 7 and 14.

7.
Compare the standard deviation of the sample of the 20 means. Is that equal to the standard deviation from student number 3 divided by the square of the sample size? How about for student number 7, or 14?
Problem 2: How SAFE ARE YOU?
Assume one of your favorite activities is mountain climbing. When you go mountain climbing you have several safety devices to keep you from falling. You notice that attached to one of your safety hooks is a reliability rating of 97%. You estimate that throughout the next year you will be using this device about 100 times.

1.   Does that mean there is a 97% chance that the device will not fail any of the 100 times?

2.  What is the probability of at least one failure?

3.  What is the compliment of this event?

4.  Is this a binomial experiment?

5.  Can you use the binomial probability formula? Why or Why not?

6.  Find the probability of at least two failures.

7.  Can you use the normal distribution to accurately approximate the binomial distribution? Explain why or why not?

8.  Is correction for continuity needed?

9.  Use the computer to verify your output?

10.  How much safer would it be to use a second safety hook independently of the first?
Problem 3: Sport Drink Decision
You find a new job as a coach for a sports team and one of your first decisions is what sports drink the team will use during practices and games. You obtain a Sports Report magazine so you can use your statistical background to help you make the best decision. The following article lists the most popular sports drinks and some important information about each of them.

	Drink
	Calories
	Sodium
	Potassium
	Cost

	Gatorade
	60
	110
	25
	0.25

	PowerAde
	68
	77
	32
	0.23

	All Sport
	75
	55
	55
	0.92

	10-K
	63
	55
	35
	0.21

	Exceed
	69
	50
	44
	0.35

	1st Aid
	58
	58
	25
	0.27

	Hydra Fuel
	85
	23
	50
	0.20


1. Would this be considered a small sample?
2. Compute the average cost per container and create a 90% confidence interval.

3. Do all of the costs per container fall inside the confidence interval? If not, which ones don’t?

4. Are there any you would consider outliers?

5. How many degrees of freedom are there?

6. If cost is a major factor influencing your decision would you consider cost per container or cost per serving?

7. List what you would recommend and why.

Problem 4.  Deceiving Standard Errors
Answer the questions about the following table.

	How Americans voted
	Clinton
	Dole

	All voters
	48.5
	41.3

	Males
	44.2
	44.3

	Females
	55.2
	39.1

	Whites
	42.8
	45.9

	Blacks
	88.3
	11.4

	College Graduates
	42.9
	44.2

	Postgraduate
	55.6
	40.1

	>65
	59.4
	41.3

	<25
	67.1
	32.5


Data is from the College Review News Service and based on exit polls of 16,883. The Margin of Error was
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1. How many people were in the survey?

2. Create a 99% confidence interval about the percentage of females who voted for Clinton.

3. How does the confidence interval relate to the margin of error of
[image: image2.wmf]%

1

±

?

4. How did the study come up with the margin of error of
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5. What would the margin of error have been if the sample size was 100,000?

6. What would the margin of error have been if the sample size was 100,000 from around the world which has a population size of over 4 billion?

7. Comment on sample size and the standard error of the proportion.

Problem 5: Linear Regression and Modeling

1. Go to the internet and locate the history of the minimum wage to include the latest changes recently approved by congress.

2. Use Excel to make a Scatter Plot of the data.

3. The data in your Scatter Plot should appear to show a trend? Briefly describe it.

4. Use Excel to develop a Linear Model (
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) from the data.

5. Explain what “
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” means for this data set.

6. Calculate the error for each entry (Actual Data Element minus the Model Prediction). Square each error value and sum them up. Then divide the sum by the number of data elements. Take the square root of the results. This gives you the average error for the Linear Model.
7. How does your answer to part 6 above compare with the value of the correlation coefficient?

8. Use your model to approximate the Minimum Wage in the year 2010.
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