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MATH 1530 CAPSTONE TECHNOLOGY PROJECT   (150 points)	FALL 2019

Problem 1:  Sampling In the survey data, the variable “Hands” is the number times one washes their hands in a typical day. 

a. Starting at the top of the data set, select every 30th observation until you have 10 observations. Type the 10 observations from the column representing the variable Hands into the table below, and use this as your sample data for part (b). Then calculate the mean of these 10 observations and report the value below.

	N
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Hands
	
	
	
	
	
	
	
	
	
	



b. The mean number times one washes their hands in a typical day of the above 10 students is ______. (Type the value into the space provided.)

c. What type of sampling was used in part (a)? 

d. Next, select a random sample of size n = 10 (Go to Calc > Random Data > Sample from Columns). Type the number 10 in the “Number of rows to Sample” slot. Enter the variable “ID” and “Hands” into the “From columns” slot. Enter C18-C19 into the “Store samples in” slot. Record the data for your sample in the table below. 

	N
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	ID
	
	
	
	
	
	
	
	
	
	

	Hands
	
	
	
	
	
	
	
	
	
	



e. Calculate and report the mean number times one washes their hands in a typical day for your random sample of 10 students. The sample mean is _______.

f. What type of sampling was used in part (d)?

g. Suppose we think of all the students who responded to the survey as a population for the purposes of this problem. In that case, the population mean number times one washes their hands in a typical day is 8.261. Discuss (two or more complete sentences) the differences and similarities between 8.261 and the answers you got in (b) and (e).




Problem 2(e): If your E number ends in an even number (0, 2, 4, 6, or 8) then do this question. (Omit this page/problem if your E# ends with an odd number.)

Question 9 of the FALL 2019 survey asked students, “How much did you spend on your last meal that you ate at an off-campus restaurant? (in US dollars)”

a. Create an appropriate graph to display the distribution of the variable called Meal and insert it here.


b. Which of the following best describes the shape of the distribution? Underline (or highlight) your answer.
	Skewed left		Uniform		Skewed right		Bimodal		Symmetric

c. Using Minitab, calculate the basic statistics for the data collected on Meal. Copy and paste all of the Minitab output here.


Choose statistics that are appropriate for the shape of the distribution to describe the center and spread of Meal.

d. Which statistic will you use to describe the center of the distribution? _________________


e. In one or two sentences, describe why this statistic was chosen.


f. What is the value of that statistic? ________________


g. Which statistic(s) will you use to describe the spread of the distribution? ________________


h. What is (are) the value(s) of that (those) statistic(s)? ________________


i. Are there any outliers in this distribution? Justify your answer using the IQR rule and an appropriate plot. 



Problem 2(o): If your E number ends in an odd number (1, 3, 5, 7, or 9) then do this question. (Omit this page/problem if your E# ends with an even number.)

Question 2 of the FALL 2019 survey asked students, “What is your age in years?” 

a. Create an appropriate graph to display the distribution of the variable called Age and insert it here.


b. Which of the following best describes the shape of the distribution? Underline (or highlight) your answer.
	Skewed left		Uniform		Skewed right		Bimodal		Symmetric


c. Using Minitab, calculate the basic statistics for the data collected on Age. Copy and paste all of the Minitab output here.

Choose statistics that are appropriate for the shape of the distribution to describe the center and spread of Age. 

d. Which statistic will you use to describe the center of the distribution? _________________


e. In one or two sentences, describe why this statistic was chosen.


f. What is the value of that statistic? ________________


g. Which statistic(s) will you use to describe the spread of the distribution? ________________


h. What is (are) the value(s) of that (those) statistic(s)? ________________


i. Are there any outliers in this distribution? Justify your answer using the IQR rule and an appropriate plot.




Problem 3: Gender versus Hands. Question 1 of the survey asked students, “What gender do you identify with? (Female, Male, Other)” Question 8 of the FALL 2019 survey asked students, “In a typical day, about how many times do you wash your hands?”

a. Create a suitable graph to display the distribution of Gender and insert it here.


b. What is the mode of this distribution? Underline (or highlight) one option.

			Female		Male		Other

c. Create a side-by-side boxplot to display the number of times students wash their hands for the different levels of Gender. (Go to Graph > Boxplot > One Y with Groups > OK. Select Hands for the “Graph variables” slot and Gender for the “Categorical variables for grouping” slot.)  Insert your graph here.

Use the side-by-side boxplot found in part (c) to answer the following questions. 

d. Which gender group has the maximum number of times they wash their hands in a typical day? ____________


e. Which gender group has the highest median number of times they wash their hands in a typical day? ____________


f. Which gender group has the largest IQR in terms of number of times they wash their hands in a typical day? ____________


g. Discuss (two or more complete sentences) what this plot tells you. 


Problem 4:  REGRESSION On the FALL 2019 Math 1530 survey, question 6 asked students, “Using https://www.google.com/maps, how many miles is your permanent address from 1276 Gilbreath Dr, Johnson City, TN 37614? (If there are multiple routes, enter the miles for the shortest distance.)” and question 7 asked students, “Using https://www.google.com/maps, how long does it take to drive from your permanent address to 1276 Gilbreath Dr, Johnson City, TN 37614? (If there are multiple routes, enter the time for the shortest distance NOT the fastest time.)” We are interested in seeing whether we can use the distance to predict the time. Distance is measured in miles and Time is measured in minutes. 

a. Create an appropriate graph to display the relationship between Distance and Time. Insert it here.


b. Does the plot show a positive association, a negative association, or no association between these two variables? EXPLAIN what this means with respect to the variables being studied.


c. Describe the form of the relationship between Distance and Time.


d. Report the value of the correlation between this pair of variables? r =  ____________


e. Based on the information displayed in the graph and the correlation you just reported, how would you describe the strength of the association?


f. Using Minitab, obtain the equation for the least squares regression of Time versus Distance. Copy & paste the output here.


g. Interpret the value of the slope in the least squares regression equation you found in part (f).


h. Use the regression equation in part (f) to predict the time (in minutes) for a student who lives 38 miles away. (Show your math.)

Predicted time = 

i. How well does the regression equation fit the data? Explain. Justify your answer with appropriate plot(s) and/or summary statistics.







Problem 5 (E): If the sum of the digits in your E number is an even number then do this question. (Omit this page/problem if the sum of the digits in your E number is an odd number.)

Smokers and Overweight: Question 13 from the FALL 2019 Math 1530 survey asked students, “Do you feel it is okay for insurance companies to charge higher rates to smokers? (Yes, No)” and Question 14 of the survey asked students, “Do you feel it is okay for insurance companies to charge higher rates to very overweight people? (Yes, No)” We want to check if there is a relationship between Smokers and Overweight among ETSU students. Assume the students who took the (FALL 2019 Math 1530) class survey are from an SRS of ETSU students.

a. Create an appropriate graph to display the relationship between Smokers and Overweight. Insert your graph here.

b. Create an appropriate two-way table to summarize the data. Insert your table here. (IN MINITAB: STAT  TABLES  CROSS TABULATION AND CHI-SQUARE. Make sure to select “Options” and click “No variables” under the “Display missing values for”).

SUPPOSE WE SELECT ONE STUDENT AT RANDOM: (Calculate the following probabilities and show your work.)

c. What is the probability that this student says it is okay for insurance companies to charge higher rates to smokers and says it is okay for insurance companies to charge higher rates to very overweight people?

P =  ____________

d. What is the probability that this student says it is NOT okay for insurance companies to charge higher rates to smokers and says it is NOT okay for insurance companies to charge higher rates to very overweight people?

P =  ____________

e. What is the probability that this student says it is okay for insurance companies to charge higher rates to smokers given this student says it is okay for insurance companies to charge higher rates to very overweight people?

P =  ____________

f.  Carry out a test for the hypothesis that there is no relationship between Smokers and Overweight. Use a significance level of α = 0.05. 

i. State the null and alternative hypotheses.

ii. Perform the test and include any output from Minitab here.

iii. Which test statistic are you using and what is its value?

iv. State your decision and conclusion for the test.

v. Examine the data.  Are the conditions for inference in part (ii) violated? Explain.

Problem 5 (O): If the sum of the digits in your E number is an odd number then do this question. (Omit this page/problem if the sum of the digits in your E number is an even number.)

World and Election: Question 12 from the survey asked students, “Do you think the U.S. should take the leading role in world affairs; take a major role, but not the leading role; take a minor role; take no role at all in world affairs? (Take the leading role in world affairs; Take a major role, but not the leading role; Take a minor role; Take no role at all in world affairs)” and Question 15 of the survey asked students, “Would you prefer to amend the Constitution so the candidate who receives the most total votes nationwide wins the election, or to the keep the current system, in which the candidate who wins the most votes in the Electoral College wins the election? (Amend the Constitution, Keep the Current System).” We want to check if there is a relationship between World and Election among ETSU students. Assume the students who took the FALL 2019 Math 1530 class survey are from an SRS of ETSU students.

a. Create an appropriate graph to display the relationship between World and Election. Insert your graph here.

b. Create an appropriate two-way table to summarize the data. Insert your table here. (IN MINITAB: STAT  TABLES  CROSS TABULATION AND CHI-SQUARE. Make sure to select “Options” and click “No variables” under the “Display missing values for”).

SUPPOSE WE SELECT ONE STUDENT AT RANDOM: (Calculate the following probabilities and show your work.)

c. What is the probability that this student thinks the U.S. should take the leading role in world affairs and says they should amend the constitution?

P = ____________

[bookmark: _GoBack]d. What is the probability that this student thinks the U.S. should take a minor role in world affairs and says they should keep the current system?

P = ____________

e. What is the probability that this student thinks the U.S. should take the leading role in world affairs given they said they should amend the constitution?

P = ____________

f.  Carry out a test for the hypothesis that there is no relationship between World and Election. Use a significance level of α = 0.05. 

i. State the null and alternative hypotheses.

ii. Perform the test and include any output from Minitab here.

iii. Which test statistic are you using and what is its value?

iv. State your decision and conclusion for the test.

v. Examine the data.  Are the conditions for inference in part (ii) violated? Explain.

Problem 6: In 2019, TD Ameritrade conducted a survey on age it would be considered embarrassing to still be living at home with your parents (https://s2.q4cdn.com/437609071/files/doc_news/research/2019/Boomerang-Generation-Returning-to-the-Nest.pdf). Question 10 of the survey asked students, “At what age would you consider it embarrassing for an adult child to still be living at home with their parent(s)?” TD Ameritrade reported the average age that would be considered embarrassing to still be living at home with your parents was 28. On average, is the age that ETSU students consider it embarrassing for an adult child to still be living at home with their parent(s) the same as reported in the survey, 28?

a. Create a suitable graph to display the distribution of Parents reported by our sample of college students and insert it here.

Using α = 0.05, perform a test of significance to see if, on average, the age that ETSU students consider it embarrassing for an adult child to still be living at home with their parent(s) the same as reported in the survey, 28. 

b. Write the correct null and alternative hypotheses for the test:

H0: ______________

Ha: ______________

c. Use Minitab to perform the appropriate test. Copy and paste the output for the test here.


d. What is the name of your test statistic and what is its value? _______


e. What is the P-value for the test? P = _______


f. State your decision regarding the hypotheses being tested.


g. State your conclusion. USE COMPLETE SENTENCES.


h. What assumptions are you making in order to carry out this test? Is the P-value valid in this case?


Problem 7 Question 11 from the FALL 2019 Math 1530 survey asked students “Do you agree, disagree, or neither agree nor disagree with the following statement? Vaccines are safe. (Agree, Disagree, Neither agree nor disagree)” In 2019, Gallup conducted a survey and asked the same question (https://news.gallup.com/opinion/gallup/259574/outbreak-doubt-vaccines.aspx?g_source=link_NEWSV9&g_medium=TOPIC&g_campaign=item_&g_content=Is%2520There%2520an%2520Outbreak%2520of%2520Doubt%2520About%2520Vaccines%2520in%2520the%2520U.S.%3f). It stated that 72% of U.S. adults agreed to this statement. Is the same true for the population of all U.S. college/university students?

a. Create an appropriate graph to display the distribution of Vaccine and insert it here.


b. How many of the students surveyed said “Agree” to this statement?


c. What proportion (or percent) of our sample said “Agree” to this statement?


d. Assume (for the purpose of this problem) that we may treat the FALL 2019 sample of Math 1530 students as a simple random sample drawn from the population of all U.S. college/university students. Use Minitab to calculate a 95% confidence interval for the proportion of students in the population who chose “Agree” to the survey question (based on our sample data). Copy and paste the Minitab output here.


e. Interpret the confidence interval you reported in part (d).


f. What do you think? Do our results contradict the results obtained from the survey or do they appear to agree with it? EXPLAIN.



