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Type of grass affects population of wild birds 

Warm season grasses Cool season grasses 

3 



Outline 

1. Linear models with a single predictor 

 

2. Linear models with multiple predictors 

 

3. Logistic regression 

 

4. Nonlinear regression models 

 

5. Life data regression 
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Example: Pricing of Diamonds 

• The file diamonds.sgd contains information on 308 diamonds. (JSE Data 

Archive, Singfat Chu, National University of Singapore) 
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Models with a single categorical predictor 

• Dependent variable: Y = Price 

• Independent variable: X = Carat weight 

• Categorical variable: C = Color (6 levels) 
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Coded Scatterplot 
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Transformation 
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Transformed Data 
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Statistical Model 

 𝑌 =  𝛽0 + 𝛽1𝐼1 + 𝛽2𝐼2 +  𝛽3𝐼3 + 𝛽4𝐼4 + 𝛽5𝐼5 

+ 𝛽6𝑋 + 𝛽7𝐼1𝑋 + 𝛽8𝐼2𝑋 + 𝛽9𝐼3𝑋 + 𝛽10𝐼4𝑋+ 𝛽11𝐼5X 

 

where            Y=LOG(Price) 

𝑋 = 𝐶𝑎𝑟𝑎𝑡 𝑤𝑒𝑖𝑔ℎ𝑡^0.33 

 Color I1 I2 I3 I4 I5 

D 0 0 0 0 0 

E 1 0 0 0 0 

F 0 1 0 0 0 

G 0 0 1 0 0 

H 0 0 0 1 0 

I 0 0 0 0 1 
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Model by Color 

Color D: 𝑌 =  𝛽0 +  𝛽6𝑋 

 

Color E: 𝑌 =  𝛽0 + 𝛽1 + 𝛽6 + 𝛽7 𝑋 

 

Color F: 𝑌 =  𝛽0 + 𝛽2 + 𝛽6 + 𝛽8 𝑋 

 

Color G: 𝑌 =  𝛽0 + 𝛽3 +  𝛽6 + 𝛽9 𝑋 

 

Color H: 𝑌 =  𝛽0 + 𝛽4 + 𝛽6 + 𝛽10 𝑋 

 

Color I: 𝑌 =  𝛽0 + 𝛽5 +  𝛽6 + 𝛽11 𝑋 
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Comparison of Regression Lines 
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Fitted Regression Model 
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Test for Differences in the Slopes and Intercepts 

• Conditional sums of squares 

 

 

 

 

• Simplify the model using Analysis Options 
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Parallel Regression Lines 
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Fitted Model 
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Multiple Predictors 

• When dealing with multiple categorical and 
quantitative predictors, we can use either of 2 
procedures: 

 

– Multiple Regression (have to type in 
expressions for each indicator variable) 

 

– GLM: General Linear Model (automatically 
generates the indicator variables) 

 

• Be  careful: the indicator variables are set up 
differently in GLM (as well as the DOE procedures.) 
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Coding Comparison 

• Comparison of Regression Lines 

 

 

 

 

• GLM and DOE 

Color I1 I2 I3 I4 I5 

D 0 0 0 0 0 

E 1 0 0 0 0 

F 0 1 0 0 0 

G 0 0 1 0 0 

H 0 0 0 1 0 

I 0 0 0 0 1 

Color I1 I2 I3 I4 I5 

D 1 0 0 0 0 

E 0 1 0 0 0 

F 0 0 1 0 0 

G 0 0 0 1 0 

H 0 0 0 0 1 

I -1 -1 -1 -1 -1 
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Model Comparison 

• Comparison of Regression Lines 

 

 

 

 

• GLM and DOE 

Color Intercept Slope 

D b0 b6 

E b0  + b1 b6  + b7 

F b0  + b2 b6  + b8 

G b0  + b3 b6  + b9 

H b0  + b4 b6  + b10 

I b0  + b5 b6  + b11 

Color Intercept Slope 

D b0  + b1 b6  + b7 

E b0  + b2 b6  + b8 

F b0  + b3 b6  + b9 

G b0  + b4 b6  + b10 

H b0  + b5 b6  + b11 

I b0  –  (b1+b2+b3+b4+b5) b6  –  (b7+b8+b9+b10+b11) 
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Data Input Dialog Box 
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Model Specification 

21 



Results 
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Simplified Model 
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Predicting New Observations 
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Least Squares Means 
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Least Squares Means 
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Residual Plot 
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Logistic Regression 

Can we predict how well Barry Bonds would do when he came to bat? 
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Bonds Data from 2001 

Source: JSE Data Archive, Jerome P. Reiter, Duke University 

n = 648 at-bats 
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Model 

• Y = 1 if Bonds reached base and 0 otherwise 

 

• Predictors: 

– ERA of opposing pitcher 

– Runs already scored that inning 

– Opposing team’s score 

– Inning 

– # of outs when he came to bat 

– Whether a runner was on first base 

– Whether a runner was on second base 

– Whether a runner was on third base 

– Whether it was a home game 
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Data Input Dialog Box 
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Analysis Options 

32 



Results 
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Plot of Probability of Reaching Base  
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Nonlinear Models 

• Data file: 93cars.sgd 

 

– Y: MPG Highway 

– X: weight 

– C: manual 

 

• The relationship between Y and X is nonlinear. 
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Multiplicative Model 
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Nonlinear Regression 
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Results 

MPG Highway = EXP(9.66687 
-0.783745*LOG(weight) 
-0.0440352*manual) 
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Life Data Regression 

• Data file: methadone.sgd 

 

 

Caplehorn, J. (1991). Methadone dosage and retention of patients in maintenance 
treatment. Medical Journal of Australia.  
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Distribution Fitting 
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Distribution Fitting 
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Data Input Dialog Box 
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Analysis Options 
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Results 

Days in clinic = exp(5.29378 + 0.0244232*Dose - 0.709329*Clinic=1 
+ 0.229509*Prison?=0) 
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Percentile Plot 
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Percentile Plot 
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More Information 

 

• Video, slides and sample data may be found at 

www.statgraphics.com/webinars. 
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http://www.statgraphics.com/webinars

