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Sunday: “Getting Started with the 
Basics”
● Data and Models
● Student introductions & 
presentations
● Linear regression ● Tutorial
● Formulating research questions

Monday: “Using Models with Data”
● Model-Guided Study Design
● Study design tutorial
● Intro to Compartmental Models & 
Differential Equations
● Building mechanistic models in R
● Refining research questions for modeling
● Defining a model world

Wednesday: “Refining Your Work”
● Model Fitting in Practice – the Basic 
Concept
● Epidemic Cards
● Model Fitting with Epidemic Cards
● Model Selection and Comparison
● Model Selection Tutorial
● Model Telephone

Friday: “Putting it All in Perspective”
● The Life Cycle of a Modeling Project
● C4C Student Presentations

January: “Sharing Your Work”
● Final student presentations

Thursday: “Bells and Whistle”
● Introduction to Phylogenetic Modeling ● Tutorial
● Intoduction to Spatial Visualization and Plotting ● Tutorial
● Modeling Insights from the Metapopulation Game ● Tutorial
● Introduction to Network Modeling ● Tutorial
● Research Snapshots

● Programming
● Data
● Models
● Research Development

Friday: R Bootcamp
• Intro to R Studio
• Exploring and Visualizing Data in R
• For-loops, Functions, and If-Else 

Statements

Saturday: Travel

Saturday: Travel

Tuesday: “Applying Simple Models”
● Dynamical Fever
● Introduction to Mixed Modeling
● Reading a Research Paper
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What is science?
Qu'est ce que la science?

the systematic observation of natural events and 
conditions in order to discover facts about them 

and to formulate laws and principles
l'observation systématique des événements et des 

conditions naturelles afin de découvrir des faits à leur
sujet et de formuler des lois et des principes fondés
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What are data?
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evidence to support a claim
preuves à l'appui d'une réclamation
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Statistical
Statistique

Mechanistic
Mécaniste

Correlation
Corrélation

Causation
Causalité

What?
Que?

How?
Comment?
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Statistical: What is the relationship 
between increasing temperature and A. 
gambiae occurrence in Madagascar?
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Model Telephone
Modèle de téléphone

Thursday: “Refining Your Work + Bells and Whistle”
● Model Telephone
● Model Selection and Comparison ● Tutorial
● Introduction to Phylogenetic Modeling ● Tutorial
● Introduction to Network Modeling ● Tutorial
● Research Snapshots

Example Model Description 

Can the Malagasy black rat (Rattus rattus) population independently maintain 
transmission of the bacterium, Yersinia pestis, responsible for human plague? 

Susceptible juvenile rats enter the population through birth, at rate b, which is 
influenced by the proportion of uninfected (susceptible) adult rats in the population at a 
given time. Juvenile rats age into the adult class, on average 1/	" time units after they 
are born. Both juvenile and adult susceptible rats can be infected by contact with 
infectious rats of any age, based on a force of infection proportional to the prevalence 
of infectious rats in the population. Once infected, rats enter the exposed class. The 
incubation period is 1/ # time units (on average), after which the animals develop 
clinical plague, which is equivalent to transitioning from the exposed class to the 
infectious class. A subset of rats recover from plague to become immune, based on rate 
$. All rats in the population experience background mortality with hazard μ, and 
infectious rats experience an additional disease-induced hazard of mortality, α. 
 

Homework: Make a Dynamical Model Diagram + a Statistical Framework 
 
Due on Thursday, December 15 at 8:00am 
 
Part One: Make a Dynamical Model Diagram 

• Construct a diagram that represents all of the individual states and processes of 
interest in your system.  
o For your own purposes, you can use whatever graphical conventions work best 

for how you think about the system. 
• Draw a clean, clearly labeled version of your model diagram and bring it with you 

to tomorrow afternoon’s ‘Model Telephone’ session.  
o Use arrows to represent the transitions from one category or state to another. 

Label transition arrows with descriptions of what variables or other factors will 
influence the rate at which the transition occurs. 

o Include a key that clearly states what any symbol/letter/abbreviation you use 
means. 

o Include your research question at the top of the page, 

Example: 

Can the Malagasy black rat (Rattus rattus) population independently maintain 
transmission of the plague bacterium, Yersinia pestis?  
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Processes	
b	=	birth	rate	
!	=	aging	rate	
"	=	transmission	coefficient	
#	=	incubation	rate	
$	=	recovery	rate	
%	=	background	mortality	rate	
&	=	infection-induced	mortality	rate	
$	=	recovery	rate	
	

States	
Sjuv	=	juvenile	susceptible	rats	
Sadult	=	adult	susceptible	rats	
E	=	exposed	rats	
I	=	infectious	rats	
R	=	recovered	(immune)	rats	
	



Model Selection and Comparison
Sélection et comparaison de modèles
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Intro to Phylogenetic Modeling
Introduction à la modélisation
phylogénétique

Hossfeld and Levit, Nature, 2016 
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