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R PACKAGE WORK

Como fazer uma

melhoria? Criar um 

“pack” de recursos

para usar cada um 

destes packages. 

ReadMe.docx a 

explicar o pack.



SEND ME A PACKAGE WORK 
README DOCUMENT

Call document “Trajr_ReadMe.docx” (adapt 

to your package name!)

A brief description of your work, what is the package, what can it be used for, and what you did with it.

State explicitly the name of the file that contains the presentation slides, the report, and any other files 

you might have handed in



EACH STUDENT EVALUATED, 
INDEPENDENTLY, 

EACH GROUP

We can use the data to model the grades as a function of a series of characteristics:

• Sex

• Age

• Final Uni classification

• Group

• Order of presentation

• Before or after own presentation

• Others? Think !

• Write paper? Make R Package? Create an app for grading?

FEEL FREE TO CONTRIBUTE WITH YOUR IDEAS, THOUGHTS & SUGGESTIONS

THIS WILL BECOME 

WHAT 

YOU MAKE IT BECOME



TODAY’S MENU

• sdm: Karlis Tohters

• Filling a GEE gap

• Wrap up, take home messages and the likes

• Anything you want to work on or ask me about



FILLING A GEE GAP

WAY BACK FROM AULA 21 on GEEs

Revisit two datasets from FT7b4ME 20 11 2019.pdf in “Aula 19”

Account for variation over time in the same nest 





?





27 ×2

Your task: where’s this 

number coming from?



WRAP UP, TAKE HOME MESSAGES 
AND THE LIKES



REGRESSION MODELS

• A cornerstone for statistical ecology

• The basis is the linear model (LM)

• Sometimes relationships are not linear and responses are constrained

• We can extend the LM it by using Generalized Linear Models (GLM) 

• Different distributions for the response

• A link function (allows the relationship NOT to be linear on the 
response scale, but still linear on the scale of the link function)

• If the response is not linear, we can extend the GLM it with smooth 
additive functions, leading to a generalized additive model (GAM)



Binomial 

When modelling a response variable, what we want is a model that describes the data, 

eventually as a function of covariates. 

Therefore, the first step is to decide what will be the distribution of the response variable.  

In other words, what to use in the family argument of most modelling functions in R 

(like glm, gam, etc.). There are a couple of big questions that need answering:

The response variable is…

Discrete
(e.g. presence absence of a species, count of 

animals in quadrats, number of events per minute)

Continuous
(e.g. the weight of animals, the difference in weight of 

an animal between summer and winter)

Presence –

Absence or 

Number of 

successes in n 

trials

Counts

Poisson 

and 

the likes 

Strictly 

positive
Real values Probability

In the (0,1) range

Gamma 

and 

the likes 

Gaussian

and 

the likes 

Beta

and 

the likes 

What is the type of the response



Counts

Poisson

Quasi-stuff

Negative Binomial

Zero Inflated models & Mixture models*

Truncated Models

When modelling counts (very frequent biological data)

* These are available even for situations where the data are not counts!



LMs, GLMs and GAMs all share a common assumption: independent observations

Biological/Ecological data rarely is ever independent: observations are collected:

1. over space                                             spatial correlation

2. over time                                               temporal correaltion

3. within individuals units or blocks             (unstructured) correlation

CORRELATION

GEEs GLMMs GAMMs

Temporal models*

Spatial models*

Spatio-temporal models*

* Often implemented in a Bayesian framework!

LMMs



OTHER MODELS (VERY USEFUL 
FOR ECOLOGICAL DATA)

• Distance Sampling

• (Spatially Explicit) Capture-Recapture

• Occupancy

• Species Distribution Models

• Movement Models

• State Space Models*

• Hidden Markov Models

• Point Process Models*

• Hierarchical Models*

Focus on the 

specific application

Focus on the 

methodological 

aspects – hidden 

process models

* Often implemented in a Bayesian framework!







https://www.r-bloggers.com/bayesian-models-in-r-2/

A Bayesian view of the world?

https://www.r-bloggers.com/bayesian-models-in-r-2/


https://www.r-bloggers.com/poisson-regression-fitted-by-glm-maximum-likelihood-and-mcmc/

Bayes approach to GLM

https://www.r-bloggers.com/poisson-regression-fitted-by-glm-maximum-likelihood-and-mcmc/


Inferences are not only based on the data. We know things 

about our process even before collecting the data. Why not use 

that to help our inferences?

We do that via a prior distribution…

Inferences are then based on a posterior distribution



Agent Based Models!

Simulating reality allows us to gain insight

Comparing simulated reality with observed data allows you to make inferences 

about the processes that might have generated the data



Approximate Bayesian Computation

A process that formally can link Agent Based Models and the Bayesian Paradigm,

useful for when we want to make formal inferences but we can’t specify a likelihood,

yet we can simulate the process that generated the data

In FENIX



Statistics, Pattern Recognition, Machine Learning, Neural Networks, Deep Learning, 

Artificial Intelligence, and the likes…



In FENIX



https://deepmind.com/blog/article/using-machine-learning-to-accelerate-ecological-research

https://deepmind.com/blog/article/using-machine-learning-to-accelerate-ecological-research


https://jonlefcheck.net/2015/02/06/a-practical-guide-to-machine-learning-in-ecology/

https://jonlefcheck.net/2015/02/06/a-practical-guide-to-machine-learning-in-ecology/






It can take a lifetime to master 

modelling, but you do get better 

by practicing



Modelling can be as much of a 

science as an art ☺



Some of the most amazing ecological 

statisticians that I know started as 

biologists…



Do you dare to go to the dark 

side and become one?





If you are looking at 

this slide, 

I have pressed click 

one time too many 

☺

!


