
HiSSE
Hidden State Speciation and Extinction

Modelos de extinción y especiación dependientes de estados
ocultos
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1) Recordatorio: Modelos SSE



BiSSE



BiSSE



MuSSE (con cuatro estados de caracter)



Multi-trait MuSSE



Multi-trait MuSSE



Helmstetter et al., 2023 Ecology Letters



Helmstetter et al., 2023 Ecology Letters

La popularidad de los modelos SSE



La popularidad de los modelos SSE

Helmstetter et al., 2023 Ecology Letters



2) Problemas con BiSSE



Crítica 1 (Maddison & FitzJohn, 2015)



Crítica 1 (Maddison & FitzJohn, 2015)



Crítica 2 (Rabosky & Goldberg, 2014)



Crítica 2 (Rabosky & Goldberg, 2014)

Asociado a 
diversificación

No asociado a 
diversificación

SIMULACIONES



Crítica 2 (Rabosky & Goldberg, 2014) INFERENCIA USANDO BISSE



Efecto de la longitud del nombre de las especies en las 
tasas de diversificación

Distribution of values for tests of the effect of taxon name length on speciation rate for phylogenies of birds, fishes, 
squamates, and amphibians; value is the probability of the data under the null hypothesis that taxon name length is not 
associated with speciation rate. Taxon name length was scored as a binary character (short, long) depending on whether the 
number of letters in the Latin binomial exceeded the median name length in the tree. Overall, taxon name length is frequently 
associated with speciation rate.



BiSSE desde una perspectiva conceptual

• ¿Hay variación en el proceso de diversificación asociada al 
caracter focal?
• Premisa 1: hay variación
• Premisa 2: asociada al caracter focal

BiSSE no le da oportunidad a la variación en el proceso de 
diversificación de estar asociada con otro proceso, e.g. “variación 
de fondo”, otro(s) caracter(es).



La popularidad de los modelos SSE

Helmstetter et al., 2023 Ecology Letters



3) HiSSE



HiSSE

• Un estado observado: el 
estado de interés.

• Un estado oculto: este estado 
es capaz de “absorber” 
cambios en el proceso de 
diversificación que no están 
relacionados con el estado 
observado.

• No tenemos información del 
estado oculto de los terminals.



HiSSE en acción

FIGURE 5. SSE model depicting states 
and rate parameters used to infer 
mating system evolution. The states 
are labeled ca, cb, ia, and ib, 
representing self-compatible hidden 
state a, self-compatible hidden state 
b, self-incompatible hidden state a, 
and self-incompatible hidden state b, 
respectively. Independent extinction 
and speciation rates were estimated 
for each of the four states, as well as 
the rate of transitioning from self-
incompatible to self-compatible Qic 
and the rates of transitioning between 
the hidden states Qab and Qba.



HiSSE en acción



HiSSE en acción
1. if the diversification rates varied between 0 and 1, but not 

between hidden states a and b, we could conclude that 
shifts in mating system explained all diversification rate 
heterogeneity

2. if the diversification rates did not vary between 0 and 1, 
but did vary between hidden states a and b we could 
conclude that there were background rate changes 
unassociated with mating system and that mating system 
evolution was not associated with rate shifts; or

3. if the diversification rates varied both between 0/1 and 
between hidden states a/b, then depending on the 
phylogenetic pattern of the hidden states they could 
represent the different long and short term consequences 
of the loss of SI



HiSSE disminuye los “falsos 
positivos” de BiSSE



Non-identifiability 
in BDP

• BiSSE y otros modelos 
basados en BDP incluyen 
más información que 
puede restringir el espacio 
de parámetros viables

Louca y Pennell, 2020; Nature



Preguntas?



Simulaciones
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