Stat II Homework 3

Due September 27, 2007

Simple Linear Regression, Confidence Intervals, and Prediction
Feel free to use SPSS or Excel to assist you in answering any or all problems.  If you use these programs, cut and paste the part of the output that you used to answer each problem into your assignment.

Problem 1 – Simple Linear Regression

In your own data set, conduct a simple linear regression to predict the value of one continuous variable from that of another continuous variable.  

A) Provide a theoretical justification why someone might perform the analysis you chose.

B) Report the regression equation.  

C) Interpret the regression coefficients.

D) Produce a scatterplot of your two variables that has the regression line drawn in.

E) Test both parameters to see if they are significantly different from zero.  Present these in the general form of a hypothesis test of a point estimate.

F) State some conclusion about the relationship between your two variables reflecting the results of your tests.

Problem 2 - Confidence Intervals

The data set PULSE.sav (along with its documentation, PULSE.doc) is available on the class website. This data set reports the result of an experiment investigating the influence of several factors on an individual’s heart rate.

A) Provide a 90% confidence interval around the correlation between a student’s height and their first pulse measurement. 

B) Use simple linear regression to predict the value of the first pulse rate from the student’s height. Provide 90% confidence intervals around both the slope and intercept coefficients from this regression equation.

C) Use the confidence intervals to determine whether either of the coefficients you estimated in part B are significantly different from zero. Explain how you made this determination.

Problem 3 – Prediction

The data set SENIC.sav (along with its documentation, SENIC.doc) is available on the class website. This data set contains information about various factors related to infection rates in hospitals. The administrators of a new hospital want to use the data in the SCENIC data set to help them predict the number of secondary infections that they will have in their own hospital.  Their hospital is designed to house an average of 250 patients at a time. To answer the following questions you will need to use simple linear regression to predict the infection rate from the number of patients in a hospital.

A) Use the regression equation to determine what the expected infection rate would be for the new hospital.

B) The other hospital in town has an infection rate of 5%.  Test whether the expected infection rate for the new hospital is significantly different from this value using alpha = .01.

C) Provide both an 80% confidence interval and an 80% prediction interval around the expected infection rate for the new hospital.  Which of these would be more useful if the administrators wanted to guess at how much money they should expect to pay for antibiotic medicine for their new hospital?  Justify your answer.

A group at the National Institutes for Health wants to fund a new chain of “superhospitals” that will each have 1000 patients.

D) Use the regression equation to determine what the expected infection rate would be for one of these superhospitals.

E) Provide both an 80% confidence interval and an 80% prediction interval around the expected infection rate for a new superhospital.  Which of these would be more useful if NIH wanted to predict the average infection rate across the entire chain?  Justify your answer.

Problem 4 – More Prediction

A) Using your own data set, generate a simple linear regression equation to predict one continuous DV from one continuous IV. Test whether the IV is able to explain a significant amount of variability in the DV, and report the regression equation.

B) Use the regression equation to predict the expected value of the DV for a specific value of the IV (that you can select).

C) Provide a 95% confidence interval around this predicted value, and provide a verbal description of what this interval represents.

D) Provide a 95% prediction interval around this predicted value, and provide a verbal description of what this interval represents.

Problem 5 – An Excel spreadsheet for PIs around predicted values

Create an Excel spreadsheet that accepts information about a regression analysis and then will automatically generate a 95% prediction interval for a particular value of the IV.

Values entered by the user

1. Intercept coefficient

2. Slope coefficient

3. MSE from regression model

4. Mean of the IV

5. Standard deviation of the IV

6. Sample size from the regression

7. Xh (value of the IV at which the prediction is being made)

Intermediate calculations made by Excel
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, obtained by substituting Xh into the regression equation
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3. s{pred} from equation 2.23 in the notes

4. tcrit for 95% PI

Output

1. Lower bound of PI

2. Upper bound of PI
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