Math 1530 Capstone Project 
50 points

Print Name_____________________________ SHOW YOUR WORK and DO YOUR OWN WORK

 Use the following data set to answer the first 6 questions. http://math.etsu.edu/1530/SurveySp10/Spring10data.mtw
The Minitab worksheet is set up as follows:

	C1: Sex (Are you Male=m or Female=f?)

	C2: Sleep (How many hours did you sleep last night?)

	C3: Tobacco Use (1=Yes, 0=No)

	C4: Height (inches)

	C5: Pick a Number (1 to 10)

	C6: Fastest Speed Driven (mph)

	C7: Right-hand Span (cm)

	C8: Working Hours per Week

	C9: Number of Beers per Week 

	C10: Favorite Type of Film (Action, Children,  Comedy, Drama, Horror, Romance, Sci-Fi,  Other)

	C11: Belief in Heaven(Yes Definitely, Yes Probably, No Probably Not, No Definitely Not, Don’t Know


1. (5 pts.) Variable type. Which of these questions from the class survey produced variables that are categorical and which are quantitative?

a. Have you used any tobacco products in the past 30 days? _____________

b. What is your right handspan in centimeters? _____________
c. What is your sex? _____________
d. How many hours did you sleep last night? _____________
e. What is your favorite type of film? _____________
2. (5 pts)  Do males and females like the same type of films?  What are the most important differences between the two groups?  Include the appropriate graphs, tables, etc. to support your conclusions.
3. (7 pts.) Sleep habits.  Question 2 from the survey asked “How many hours did you sleep last night?” 
a. Create an appropriate display for the number of hours slept.
b. Which of the following best describes the shape of the distribution? 

Skewed left
Symmetric
Skewed right 

c. Are there any outliers in this data? Justify your answer.
d. Use numerical measures appropriate for the shape to describe the center and spread.
e. We would like to find two 95% confidence intervals for the mean hours of sleep for the populations represented by the males and the females. You will need to split the worksheet into two new worksheets according to sex. (Data > Split Worksheet > By Variables: sex)  

Find 95% confidence intervals for the mean hours of sleep for the males and for the females.
f. Assume that these two groups represent random samples of male and female ETSU students. Do these intervals overlap? Interpret your results.
4. (5 pts.) Big hands.  Compare and comment on the spans of right hands of males and females. Include the appropriate graphs, summary statistics, etc. to support your conclusions.
5. (7 pts.) Heaven? Question 11 from the survey asked “Do you believe in heaven?”
a. Give the marginal distribution of heaven belief for all students, in percents.

b. Give the two conditional distributions of heaven belief, for male and for female students. Make a graph of each conditional distribution.

c. What are the most important differences between the two genders?   
In 2008 the General Social Survey (GSS) (http://sda.berkeley.edu/GSS) estimated that the proportion of American adults who believe in heaven is 0.85. The research question of interest is “Do ETSU students have a stronger belief in heaven than what the 2008 GSS reported?” Base your analysis on combining the responses “Yes, Definitely” and “Yes, Probably.”
Assume that the students who responded to this survey represent a random sample of all ETSU students.  
d.  State the null and alternative hypotheses._________________

e. Analyze and state your conclusion. Include any output from Minitab here.

6. (4 pts.) Sex and Tobacco Use.   Question 3 on the class survey asked “Have you used any tobacco products in the past 30 days?”  Produce the two-way table of the variables: sex and tobacco use and answer the following questions. 
a. Choose an individual at random. The probability that the student is a female and has used tobacco products in the past 30 days is _______.
b.  The conditional probability that the student used tobacco products in the past 30 days, given that the student was a female, is about _______.
c. The conditional probability that the student was female, given that have used tobacco products in the past 30 days, is about_______
7.  (12 pts.) Height and Lead feet?    The following data file is needed to answer this question. http://math.etsu.edu/1530/SurveySp10/height_fast.MTW   contains the variables sex, height (inches) and fastest speed driven (mph) from 841 students from the class survey. Does it make sense to claim that taller people will drive faster? From the survey students were asked to give their height and their response to the question “What’s the fastest you’ve ever driven a car (mph)?”  
a. Insert the appropriate plot that displays this relationship.  Does the plot show a positive association, a negative association, or no association between the two variables? Explain.
b. Do you think the pattern of the plot is linear or curvilinear? __________
c. Are there any obvious outliers?
d.  What is the correlation coefficient between fastest-speed driven and height?  ______
e. If the measurements were made in centimeters for height instead of inches, what would be the value of the correlation coefficient? (Note that 2.54 cm is approximately 1 inch.) ______
f. Compute the regression equation for predicting fastest-speed driven from the student’s height.   
We will now take a closer look at this association.  
g. Provide a scatterplot of fastest speed driven and height and add the categorical variable gender to the display.  

h. What do the associations of fastest speed driven and height by gender look like?     
a. Males           
positive  negative   no association
b. Females  
positive  negative   no association

i. Find the two regression equations of fastest-speed driven and height by gender
a. Males:

b. Females:

j. Based on your findings, which of the following statements is true?

a. There is a mistake, since the correlation must be zero in the combined data because we found a positive correlation for the males and a negative correlation for the females.
b. The taller you are will cause you to drive faster since most likely your foot will tend to bigger and heavier.
c. Basically there is no relationship between height and fastest speed within either sex. The observed correlation in the combined data occurs only because men tend to have higher values than women do for both variables.  Gender is a lurking variable that impacts both variables.
d. The faster drivers will tend to be taller since both variables tend to be related to a higher level of self esteem.
e. There is a relationship between height and fastest speed and for each inch increase in height this will cause a driver to increase their speed by an average of 1.7 mph. 
8. (5 pts.) 50/50? Is it truly 50/50 when you spin a coin? Is one side of the coin made heavier than the other; therefore making it not a 50/50 chance? Conduct the following experiment. Hold a penny on edge on a flat hard surface, and spin it with your fingers.  Conduct the experiment 25 times.

a. Record your results in the table.

	Trial
	Outcome

H or T
	Total number

heads
	Cumulative Percent of heads
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	2
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	17
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	25
	
	
	


b. Graph the cumulative percent of heads versus the trial number.  Do you see a trend?
c. What proportion or percent of the spins were heads? 
d. Based on your results find a 95% confidence interval for the true proportion of heads that would come up when spinning a penny.  Interpret your interval.

e. We would like a smaller margin of error (shorter confidence interval) than the one you found in part d.  How many times would you have to spin the penny to estimate the proportion of heads within ± 0.02 with 95% confidence? Use 0.5 as the conservative guess for p.
Bonus (5 pts.) Randomly Pick S or M.  Use the data set http://math.etsu.edu/1530/surveySp10/pickSorM.MTW to answer this question. 
Your instructor distributed two different forms asking students to randomly pick a letter. One form asked students to respond to the question, “Randomly pick a letter—S or M.” The other form asked students to “Randomly pick a letter—M or S.” Notice that the order of presenting the two letters is different between the two forms.  Does the order make a difference in the selection of the letter?  Analyze.
