Handout #12: Regression with Dummy Variables

Example 12.1:  Consider once again data presented in Example 1.1 from Handout #1. 

The following study which investigated the effect of certain variables on the size of an impact crater.  

	Response Variable: Diameter of impact crater (cm)

Variables under investigation
· Height of which projectile was dropped
· Sand type (course, fine)
	[image: http://i.ytimg.com/vi/WZE25j_gMhU/0.jpg]



Data from this experiment is provided on the course website. 

[image: ]


Regression Setup
· Response Variable:  Diameter
· Predictor Variables:
· Height
· SandType (Categorical predictor variable)

· Assume the following structure for mean and variance functions

· 
· 






To begin, consider the relationship between Diameter vs. Height.

[image: ]

The easiest way to differentiate SandType in JMP is to select Rows > Color or Mark by Column.  Specify SandType in the Mark by Column window.


[image: ]

The following scatterplot is obtained.

	[image: ]
	[image: ]



An alternative in JMP is to add a Local Data Filter to your output as in shown here.  A Local Data Filter can be added from the red drop down menu on the upper left corner of the plot.
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Fitting the desired model in JMP

· 
· 
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Regression Output
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[image: ]

Next, write out the estimated model using the coefficients below.
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How do software packages do the fitting (with a categorical predictor variable)?

The response vector

[image: ]
And the X matrix
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What is really happening with this model?








A better model…
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Remove Center Polynomials from red drop down arrow
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Model that does *not* force lines to be parallel
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Issues in the residual plot
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Patterns are present and changing Color or Mark by Column to ProjectileType, we realize that Steel is being under-predicted and Wood is being over-predicted…
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Fitting a model with ProjectileType as a dummy variable

[image: ]


Graph of regression model
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Overall Information
[image: ]



Tests for various terms in the model
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All the parameter estimates…
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Looking at residuals and predicted values
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Fitting a model with all predictors (and their interaction terms)

[image: ]

Overall model fit…
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Looking at the Effect Tests

[image: ]

Understanding what is being tested in the above Effect Tests via “THE BIG F-TEST”

	Looking at test for ProjectileType
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	Looking at test for ProjectileType*Height
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	Looking at test for SandType*ProjectileType
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Interpretation of the parameters estimates requires careful consideration… 
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Test #11 and Test #5:

[image: ]

Test #10 and Test #4:
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Test #9 and Test #3:

[image: ]
Test #8 and Test #2:

[image: ]

Test #7 and Test #1:
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[bookmark: _GoBack]Test #6:
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