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Exercise 4m: Using PC SAS to determine the "best" model for describing the
relationships between land use and the water quality (total N content)
of rivers in New York.

Objectives:

1. To apply the procedures learned in class and Exercise 3 to the analysis of
experimental data.

2. To determine the "best" models to describe the relationships between land use and
water quality (total N content) of rivers in New York.

Background:

In a 1976 study on land use and water quality in New York rivers, Haith used total
nitrogen content as a measure of water quality in 20 river basins.  It has been reported that
certain types of land use contribute to the lowering of water quality of nearby rivers, lakes
and oceans. Land used for agriculture has often been blamed for causing major pollution
of lakes and rivers while land used for forestry has generally been considered to be non-
polluting. Commercial and industrial use has caused major pollution of water in some
locations in the world. The relative effects of these land uses on water pollution may be
evaluated in this study. The following questions may be answered with these data:

1.  Do quantitative relationships exist between water quality (nitrogen) and land
use?

2. What land uses have the most significant impact on water quality among the
various categories listed?

3. Can the relative importance of the categories of land use on water quality be
identified?

(From Allen, D. M. & F. B. Cady. 1982. Analyzing Experimental Data by Regression.
Lifetime Learning Publications.)

Procedure:

1. The data set is in an Excel file on the class lab web page.

2. It may be helpful to create some additional variables to use in model development.
Some relationships may be linear or curvilinear. Therefore, you may want to create
squared variables or other transformed variables. This can be done using Data
Transform.

3. You can add other variables that you believe are needed to give you the analysis
that you want.

4. You can use Regression and Stepwise or other options to develop your models.

5. Plotting the data will show the possible relationships and will give leads to the nature



of the model to be assumed. 

6. Next Wednesday please turn in the printout of the following items for the models
that you considered as potential models for this relationship.

1. Analysis of variance and parameter estimates
2. Plot of the residualsfor the final selected model

 3. A summary of the regression statistics (SSE, MSE, Rsq, Adj-Rsq, PRESS)
4. The prediction equation for the model you consider the "best" model 
5. An explanation why you selected that particular model over the other models.
6. The answers to the questions listed in the background.
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