Lab 11b for Math 17 – Beginning Regression – Part II
Regression Commands in Rcmdr:

1. Import data like usual.

2. Make a scatterplot using Graphs>Scatterplot. Turn off the smooth line option. Leave on the least squares line option to get the regression line drawn on your plot. You can do whatever you want with the boxplot option.
3. Obtain the correlations: Statistics> Summaries> Correlation matrix. If you select just 2 variables you will get just their correlation. Selecting 3 or more will result in a matrix containing all the pairwise correlations. Leave the correlation option on Pearson’s correlation!
4. Fitting a regression line: Statistics>Fit models> Linear regression.  Pick your response and explanatory variable and hit Ok. Output will be shown in the Rcmdr window.
5. Obtaining a residual plot:

Method 1:

a. Models> Add observation statistics to data, then select residuals or studentized residuals (you can turn the rest off).  This will add a new column to the data set with the residuals in it.

b. Make a scatterplot of the explanatory variable versus the residuals. Remember to turn off the smooth line option. 

Method 2: 
Models>Graphs>Basic diagnostic plots. This generates four graphs. The first is equivalent to the residual plot. The second is a QQ plot of the residuals. You can ignore the bottom 2 for our class.
Use these commands to analyze the data in the two scenarios that follow.
You may use any time AFTER you finish these two analyses to work on your projects.

Rain/Runoff
An article in the 1998 Journal of Environmental Engineering studied highway runoff in Austin, Texas by looking at the relationship between rainfall volume (in cubic meters) and runoff volume (also in cubic meters) for different locations. The data are in rainrun.txt for you to load into Rcmdr. 
1. How many locations did they record values for?

2. Which variable should be the response and which should be explanatory?

3. Determine whether or not a linear regression model is appropriate. Explain in one sentence how you made this decision.

4. If a linear regression is appropriate, provide the correlation between the variables, and interpret the value. If linear regression is not appropriate, still report the correlation that the computer provides.
5. Fit the regression line. Report the estimated regression line.

6. What (average) runoff do you predict for a location with rainfall of 35 cubic meters?

7. What is the residual for a rainfall value of 55?

8. How well does your regression model fit? Look at s_e, R^2 and a residual plot. 
Lichen/Nitrogen

An article in Environmental Monitoring and Assessment in 1993 explored the relationship between NO3 wet desposition (grams per cubic meter) and lichen (% dry weight) in order to try to predict lichen dryness using NO3. The data are in lichen.txt for you to load into Rcmdr.

Determine if a linear regression model is appropriate, and if so, fit the model.  Is linear regression appropriate?

Report the estimated regression line (for practice, even if you think it’s not appropriate). 
Provide predictions of lichen % dry weight for NO3 values of .63 and .96 if reasonable.

 Comment on how well your regression line does (remember there are three things you can/should look at!).
