
More Linear regression 

• Multiple categorical variables

• Interpreting model summaries in R

• Interactions between multiple 
categorical variables

• Predicting categorical variable (two 
levels) with logistic regression

• ANOVA types



The mean of yield in high N is 11.44, which is 
significantly different than 0

The difference between group low and high 
group a is -0.89, which is significantly 
different than 0

One categorical 
variable



The mean yield under of high N, control 

The difference between low N and high N

The difference between drought and control

Two categorical 
variables



The mean yield under of high N, control 

The difference between low N and high N under control

The difference between control and drought under high N

The difference in the effect of N between control and drought

Interaction between 
two categorical 
variables



Fitted value for yield in low N + drought
Equals mean when there is an 
interaction because the slope can vary 

With interaction term No interaction term

Fitted value for yield in low N + drought
Doesn’t necessarily = mean 

Parallel effects of N in 
each water level

Effects of N can differ 
between water levels



Predicting categorical variable:
“Logistic regression” 

(Generalized Linear Model)

What if your response variable is a category?
What if your response variable are counts?







Are we more likely to observe a Great Salty 
Woodpecker in Pine trees or Oak trees?  

Bernoulli regression with 
categorical predictor



Log odds of a bird being observed in an oak tree

Difference in Log odds of a bird being 
observed in a pine tree

Are we more likely to observe a Great Salty 
Woodpecker in Pine trees or Oak trees?  

1 = “there was at least one bird”
0= “there were no birds”



Log odds of a bird being observed in an oak tree

Difference in Log odds of a bird being 
observed in a pine tree

Are we more likely to observe a Great Salty 
Woodpecker in Pine trees or Oak trees?  

1 = “there was at least one bird”
0= “there were no birds”



Are cows that eat more grass more likely to be scored as “healthy”?
** This is made up data!! **Bernoulli regression with 

quantitative predictor



Are cows that eat more grass more likely to be scored as “healthy”?
** This is made up data!! **

Grass (%)

Healthy
(1=yes, 
0=no)

10
56
75
…

1
0
1
…



Are cows that eat more grass more likely to be scored as “healthy”?
** This is made up data!! **



Log odds of being healthy with 0% grass diet

Increase in log odds of being healthy with 
each % increase in grass in diet

Are cows that eat more grass more likely to be scored as “healthy”?
** This is made up data!! **



Are different breeds of cattle more likely to 
be scored as healthy? Even when controlling 
for diet?

** This is totally made up data!! **

Log odds of Angus being healthy with 0% grass diet

Increase in log odds of being healthy with 
each % increase in grass in diet

Difference in Log odds of Hereford being healthy





Binomial regression, from counts

What is the effect of soil 
quality and light level on 
seed germination?





Multinomial model: 
Species (3 levels) ~ traits

library(nnet)





Poisson: Counts of pests ~ Pesticide + Crop



ANOVA: 
Type I, II & III

• Type I (Sequential) SS: Use when there's a 
logical or theoretical sequence to the factors. 
For instance, if you’re comparing genotypes in 
different fields, you might first want to consider 
the field effect and then the genotype effect.

• Type II SS: Use when there's no interaction 
between factors. 

• Type III SS: Use in factorial designs, especially 
when interactions are of interest or when the 
design is unbalanced.
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