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DATA SIMULATION
Non-linearity in GLMs

CASE STUDY 
Songbird Occupancy Modeling

Simple Linear Regression
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FROM THE LITERATURE
How often are ecologists 
thinking about linearity?
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LITERATURE REVIEW
273 ecology papers published in the last 5 years
Results shown here are preliminary (50 papers)

RESULTS
Tested for linearity:               14%
Transformed covariates:     20%
Fit non-linear model:            22%

The problem with linearity

Figure 1. Survey sites for bird point count sam-
pling in southeastern New Hampshire, USA. 

Putting it all together
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Link functions
IDENTITY

yi = β0 + β1*xi
yi = β0 + β1*log(xi)

LOGIT
log(odds ratioyi) = β0 + β1*xi   
log(odds ratioyi) = β0 + β1*xi

2

LOG
log(yi) = β0 + β1*xi

log(yi) = β0 + β1*xi+β2*xi
2

linear on link scale
non-linear on link scale

Future Directions
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Figure 2. Results from preliminary literature review showing 
the relative frequency of incorporating efforts to address lin-
earity.

12% (5/42) of species failed Box-Tidwell 
test
Of those 5 species, 4 had improved DIC 
with log-transformed covariate.
One species (Northern Cardinal) failed 
Box-Tidwell test, but the model was 
not improved by logging, indicating 
some other non-linear relationship

Based on preliminary results of literature review, testing 
for linearity is not common practice.
It is more common to fit a non-linear model than to test 
for linearity.
Relationships between covariates and link-scale 
responses can be non-linear.
Non-linearity can also vary by species within a 
community.
Non-linear and linear relationships can vary in direction 
and magnitude within the same species.
Log-linear transformation may not be sufficient to 
address non-linearity.
Future best practices may include testing for linearity in 
communities, species, populations, and individuals.
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