
PLS 206  Applied Multivariate Modeling in Agricultural and Environmental Sciences

The GLM family

One recipe, seven kinds of response  •  bonus



Seven responses, one predictor

Same x. Seven kinds of y.



Every GLM is three choices



The link: keep the mean where it can live

A straight line goes in, a mean that makes sense comes out.



The family: how spread grows with the mean

Pick the family whose spread looks like your data.



Seven fits on the data: curves



… straight lines on the link scale

Every GLM is a linear model on the link scale.



Normal: yield



Normal in R



Binomial: did it lodge? (0/1)



Binomial in R



Binomial: k emerged of n sown



Binomial in R



Poisson: beetles per trap



Poisson in R



Aphids: is Poisson enough?

Aphids: ~6× more spread than a Poisson allows.



Poisson vs negative binomial

Band = where the model says 95% of fields should fall



Negative binomial: aphids



Negative binomial in R



Counts per effort: the offset



Poisson + offset: lesions per leaf



Poisson + offset in R



Without the offset

×2.74 vs ×1.44: effort masquerading as disease.



Gamma: weed biomass



Gamma in R



Reading β₁ in any GLM



Which family?



Cheat sheet



Beyond these seven

ordered categories (none < mild < severe)

3+ unordered categories

too many zeros

proportions not from counts (% cover)

plots within farms, repeated measures

MASS::polr()

nnet::multinom()

glmmTMB(..., ziformula = ~ 1)

glmmTMB(..., family = beta_family())

lme4::glmer(..., family = ...)



Try it

Interactive: every family
pick a family, move β₀ and β₁, watch both scales

Code for every slide
GLM_families.R

https://greymonroe.github.io/PLS_206/Week%203/Week3_interactive.html
https://greymonroe.github.io/PLS_206/Week%203/GLM_families.html
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