COB291, Section _____ or Time of Class ___________

Home Work Regression

I have read and understand the explanation of the JMU Honor Code in the syllabus for this class. I also understand that violations will be reported to the JMU Honor Council and heavily penalized. I pledge that I have neither given nor received assistance from anyone other than Dr. Ping Wang on this assignment. 
 

Student Name: (Please print)_____________________________Peoplesoft ID______________

 

Student Signature:___________________________________________Date;_______________

Check list:

	Problem 1
	Grade
	
	Problem 2
	Grade
	
	Problem 3
	Grade

	1
	Scatter plot & discussions
	
	
	1
	General linear model
	
	
	1
	At least 4 scatter plots
	

	2
	General linear model
	
	
	2
	Regression summary output
	
	
	2
	Best model with one independent variable only
	

	3
	Regression summary output
	
	
	3
	Value of r and its meaning
	
	
	3
	Best model with two independent variables only
	

	4
	b0, b1 and regression function
	
	
	4
	b0, b1 and regression function
	
	
	4
	Best model with three independent variables only
	

	5
	Meanings of b0 and b1
	
	
	5
	Meanings of b0 and b1
	
	
	5
	Regression function with all of the four independent variables
	

	6
	Meaning o R2 and (1-R2)
	
	
	6
	Meaning o R2 and (1-R2)
	
	
	6
	Find the best model, forecast, construction CI, and interpret it
	

	7
	Test significance of variables with p-values
	
	
	7
	Test significance of variables with p-values
	
	
	
	
	

	8
	forecasts
	
	
	8
	forecasts
	
	
	
	
	

	
	
	
	
	9
	Why or Why not?
	
	
	
	
	

	
	
	
	
	10
	Se
	
	
	
	
	

	
	
	
	
	11
	Margin of prediction error
	
	
	
	
	

	
	
	
	
	12
	CI of prediction
	
	
	
	
	


NOTES:  
1. One points will be deducted if the cover page is not used or is not check - marked appropriately

2. One points will be deducted if it is not stapled 
3. 1 point will be deducted for each missing Regression Summary Output Table (Multiple regression summary output tables can be put or printed on one page with Excel@ Print preview / Page setup / fit on 1 page.  You may need to view it on your screen first before print it out)
4. The report should be hand – written with Problem No. and Question No. such as P.1. Q.1, except graphs and Summary Output tables.  No credit will be given for typed report.

5. You don’t need to attached the copy of this assignment to your report.
Home Work 2 Regression (the three data sets for this assignments are in regression.xls file)
Before you work on the home work problems: 

1) understand the regression models and the use of Excel for regression analysis through the examples in the lecture notes and review statistical Hypothesis with p-value approach and confidence interval approach – see the last page of the lecture note for details.
2) understand the regression models and the use of Excel for regression analysis through the examples in Chapter 9 Regression. 
The answers to these questions should be hand – written with Question No. clearly labeled.  You do not need to copy questions and typed report will not receive credit.  
HW Regression, Problem 1: Use the annual sales ($1000s) data for a small business (small) to answer the following questions.  
What are to hand in for Problem 1?  Two pages of hand – written answers to questions, plus one page with both the graph and the Summary Output table with gridlines printed from Excel@ spreadsheet.
1. Prepare a scatter diagram of these data. 
a. Do the data appear to be stationary or nonstationary?  
b. Do the data appear to have a trend? 
c. If we want to fit a straight line to the data, how many lines could we possibly fit? 
2. What is the general linear model to be used to model linear trend? (Write out the model and interpret meanings of each variable and parameter)

3. Use regression analysis with Year as Independent variable to fit a linear trend model to the data set. Use each of the three ways in Excel@ to get the regression line and predictions:
a. Click any data points in the scatter plot, select Add Trendline / Display equations & Display R-Squared value on chart, use appropriate titles for both x and y axis.
b. Select Data/Data Analysis/Regression to get the Summary Output for the data and print a copy of it along with the scatter plot from Q3a on the same page.
c. Use Excel@ formulas =INTERCEPT(), =SLOPE(), =RSQ(), STEYX() with appropriate cell references and find matching values from Summary Output from Q3b above.
4. What are the values and meanings of b0 and b1, and what is the estimated regression function?  
5. What is the value and meaning of the coefficient of determination R2 of the regression line for the data?   Interpret the meaning of 1-R2.
6. For the Summary Table from Data/Data Analysis, answer the following questions:
a. Find the values for Standard Error SE, Number of Observations, p-value for b0, and p-value for b1 in Summary Output table

b. Use the p-value approach to test the population parameters β0 with the p-value from the Summary Output of Data Analysis/Regression, and state your conclusion.
i. What are the H0 and H1?

ii. What are the decision rules?

iii. What is the conclusion?

c. Use the p-value approach to test the population parameters β1 with the p-values from the Summary Output of Data Analysis/Regression, and state your conclusion.
i. What are the H0 and H1?

ii. What are the decision rules?

iii. What is the conclusion?
7. What are the forecasts for the next two years (21 to 22) with the regression line?  
a. Manually compute the forecasts with the b0 and b1 from the previous results
b. What is the assumption you made when you develop forecasts for the next two years?
HW Regression, Problem 2: Use the phone service data (phone) to answer the following questions:
What are to hand in for Problem 2?  Two or three pages of hand – written answers to questions, plus one page with both the graph and the Summary Output table with gridlines printed from Excel@ spreadsheet.

1. What is the general linear model to be used to model linear trend? (Write out the model and the meanings of each variable and parameter in the model)

2. Use regression analysis to fit a linear trend model to the data set. And use each of the three ways in Excel@ to get the regression line and predictions:
a. Click any data points in the scatter plot, select Add Trendline / Display equations & Display R-Squared value on chart, use appropriate titles for both x and y axis.
b. Select Data/Data Analysis/Regression to get the Summary Output for the data and print a copy of it along with the Table from Q2a on the same page.
c. Use Excel@ =INTERCEPT(), =SLOPE(), =RSQ(), STEYX() with appropriate cell references.
3. Compute the coefficient of correlation r value and explain its meaning.

4. What are the values and meanings of b0 and b1, and what is the estimated regression function? 
5. What is the value and meaning of the coefficient of determination R2 of the regression line for the data?   Interpret the meaning of 1-R2.
6. For the Summary Table from Data/Data Analysis, answer the following questions:

a. Find the values for Standard Error SE, Number of Observations, p-value for b0, and p-value for b1 in Summary Output table
b. Use the p-value approach to test the population parameters β0 with the p-value from the Summary Output of Data Analysis/Regression, and state your conclusion.
i. What are the H0 and H1?

ii. What are the decision rules?

iii. What is the conclusion?

c. Use the p-value approach to test the population parameters β1 with the p-values from the Summary Output of Data Analysis/Regression, and state your conclusion.
i. What are the H0 and H1?

ii. What are the decision rules?

iii. What is the conclusion?
7. What are the forecasts for Customers = 50 and 100 respectively using this technique with the regression line?  
a. Manually compute the forecasts with the estimates of β0 and β1 from the previous results
b. What is the assumption you made when you develop the forecasts?
c. Use Excel@ =TREND() to forecast for Customer =50
8. Could you develop forecasts for Customers = 15 and 150 respectively?  If yes, why, if not, why not?
9. In order to develop an approximated 95% prediction interval for Customer = 50:

a. What is the standard error (Se)?

b. What is the margin of error? 

c. What is the approximated 95% prediction interval for Customer =50?

d. What is the meaning of this approximated 95% prediction interval for Customer = 50?
HW Regression, Problem 3: Use the data in Dat9-20.xls (data on CD) or forecast.xls/heat to answer the following questions. 

What are to hand in for Problem 3?  
1) First page with all of hand – written answers to questions, 
2) Q1: Second page with four graphs printed on the same page, use appropriate titles for both x and y axis on each graph.  You should use Page/Layout/Orientation/Landscape and Print/Print Preview / Page Setup/Fit to 1 page to have all of the four graphs be printed on the same page.
3) Q2: Third page with FIVE Summary Output tables for Q2 printed on the same page from Excel@ spreadsheet with gridlines and headings and Landscape Orientation.
4) Q3: Fourth page with SIX Summary Output tables for Q3 printed on the same page from Excel@ spreadsheet with gridlines and headings and Landscape Orientation.
5) Q3: FIFTH page with ONE or TWO Summary Output tables for Q3 printed on the same page from Excel@ spreadsheet with gridlines and headings and Portray Orientation.
6) Q4: SIXTH page with FOUR to SIX Summary Output tables for Q4 printed on the same page from Excel@ spreadsheet with gridlines and headings and Portray Orientation.
7) Q5: ONE page with TWO Summary Output tables for Q5.
Caveat Emptor, Inc. is a home inspection service that provides prospective home buyers with a thorough assessment of the major systems in a house prior to the execution of the purchase contract. Prospective home buyers often ask the company for an estimate of the average monthly heating cost of the home during the winter. To answer this question, the company wants to build a regression model to help predict the average monthly heating cost (Y) as a function of the average outside temperature in winter (X1), the amount of attic insulation in the house (X2), the age of the furnace in the house (X3), and the size of the house measured in square feet (X4). Data on these variables for a number of homes was collected and may be found in the file Dat9-20.xls on your data disk. 
1. Prepare scatter plots showing the relationship between the average heating cost and each of the potential independent variables. What sort of relationship does each plot suggest? 
2. If the company wanted to build a regression model using only one independent variable to predict the average heating cost of these houses, what variable should be used?  What is the criterion used in your choice?  Show the detailed process to your conclusion.
3. If the company wanted to build a regression model using only two independent variables to predict the average heating cost of these houses, what variables should be used? What is the criterion used in your choice?  Show the detailed process to your conclusion.
4. If the company wanted to build a regression model using only three independent variables to predict the average heating cost of these houses, what variables should be used? What is the criterion used in your choice?  Show the detailed process to your conclusion.
5. Suppose the company chooses to use the regression function with all four independent variables. What is the estimated regression function?   Show the detailed process to your conclusion.
6. Suppose the company decides to use the model with the highest adjusted R2 statistic. Develop a 95% prediction interval for the average monthly heating cost of a house with 4 inches of attic insulation, a 5-year-old furnace, 2500 square feet, and in a location with an average outside winter temperature of 40. Interpret this interval. 
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