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Longitud de las ramas

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 
yule = FALSE, ME = FALSE, survival = 1)



bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 
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Porcentaje de efectividad del muestreo, 
número de veces que ha cambiado la tasa de diversificación
o número de eventos de extinción masiva

bd.shifts.optim(x, c(0.84,1), grid, start, end, 
yule = FALSE, ME = FALSE, survival = 1)



bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 

yule = FALSE, ME = FALSE, survival = 1)

“ventana” de actualización

bd.shifts.optim(x, c(0.84, 1), 0.2, start, end, 
yule = FALSE, ME = FALSE, survival = 1)









bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 

yule = FALSE, ME = FALSE, survival = 1)

t0

bd.shifts.optim(x, c(0.84, 1), 0.2, 0.5522438, end, 
yule = FALSE, ME = FALSE, survival = 1)



bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 

yule = FALSE, ME = FALSE, survival = 1)

Último evento de especiación

bd.shifts.optim(x, c(0.84, 1), 0.2, 0.5522438, 19.9102699, 
yule = FALSE, ME = FALSE, survival = 1)



bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 

yule = FALSE, ME = FALSE, survival = 1)

μ = 0      Siempre false cuando estimamos
μ ¹ 0      MEE bd.shifts.optim(x, c(0.84, 1), 0.2, 0.5522438, 19.9102699, 

yule = FALSE, ME = FALSE, survival = 1)



bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end,

yule = FALSE, ME = TRUE, survival = 1)

Considera Eventos de 
Extinción Masiva (MEE)
en la filogenia bd.shifts.optim(x, c(0.84, 1), 0.2, 0.5522438, 19.9102699, 

yule = FALSE, ME = TRUE, survival = 1)



bd.shifts.optim

bd.densdep.optim
(TreePar R package)

bd.shifts.optim(x, c(sampling, shifts), grid, start, end, 

yule = FALSE, ME = FALSE, survival = 1)

Usa N para condicionar el valor de
likelihood  

bd.shifts.optim(x, c(0.84, 1), 0.2, 0.5522438, 19.9102699, 
yule = FALSE, ME = FALSE, survival = 1)



• Birth-Death-Shift model. 
Stadler, 2011; PNAS
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Porcentaje de efectividad del muestreo, 
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o número de eventos de extinción masiva

bd.shifts.optim(x, c(0.84,1), grid, start, end, 
yule = FALSE, ME = FALSE, survival = 1)





Modelos episódicos de nacimiento-muerte
y fosilización 

Episodic fossilized Birth-Death models

Distribución
Horseshoe Markov

• Auto correlación de 
las tasas

Höhna 2015; J. Theor Biol. Magee and Höhna 2021; 
bioRxiv.:426715
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Distribución
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• Auto correlación de 
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Modelos episódicos de nacimiento-muerte
y fosilización

Episodic fossilized Birth-Death models


