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Genesis



Outline

• Research	question	and	interest
• Mechanistic	model
• Statistical	model
• R



Research	question



Research	question

How…?	=	mechanistic	model Does…?	=	statistical	model



Mechanistic	model:	process-driven

• Compartmental	model
• State:	box
• Process:	arrow



Equivalence?

Ratajczak et	al.	2017
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Analyses:	forward	simulation

See	R	later



Analyses:	phase	plane



Analyses:	equilibrium



Insights

• Exponential	increase
• Cyclic	dynamic
• Extinction	threshold
• Basic	reproductive	number	R0
• Effective	reproductive	number	RE
• Vaccination	cover	pc
• …

Habitat	availability
Hanski & Ovaskainen, 2000, Nature 
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Families	of	models

Discrete	models

Continuous	models

Deterministic	and	stochastic	models

Spatial	models



Degree	of	complexity

Deterministic	models
(Continuous/Discrete)

Stochastic	models

Meta-population/
Network	

Agent-based

Increasing	com
plexity	and	realism

	
Decreasing	tractability



Agent	based:	continuous	landscape



Outline

• Science:	research	question
• Mechanistic	model
• Statistical	model
• R



Statistical	modeling:	data-driven

Correlation	does	not	imply	causation



Regression	families	and	assumptions

1.	Univariate
Linear Models

2.	Multivariate
Linear Models

3.	Generalized
Linear Models

4.	Generalized Linear
Mixed	Models

5.	Evaluating trends	and	
effects over	time



Occupancy	model



Network



Univariate	
linear	

Multivariate	
linear	

Generalized	
linear

Generalized	linear	
and	mixed

Network	
modeling

Increasing	realism
	

Decreasing	tractibility



Model	fitting

Least	square Maximum	likelihood



Model	fitting



Model	evaluation	and	comparison
parsimonyR2



Sensitivity	analyses



Outline

• Science:	research	question
• Mechanistic	model
• Statistical	model
• R





Basics



Intermediate



Intermediate



Intermediate



Advanced Add	dsolve for	LV	model



Project	presentation	and	completion



You	are	now	well	equipped!



Any	aminareo ny baolina!


