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Modelling

▶ Dataset:
▶ Y : n × p count matrix
▶ X : n × d covariates

▶ Parameter θ = (β,Σ)
▶ β ∈ Rd×p regression parameter
▶ Σ = CC⊤,C ∈ Rp×q covariance matrix.

▶ Model:

Wi ∼N (0, Iq)

Zi =β⊤
Xi + CWi

(Yij | Zij) ∼P (exp (Zij))

▶ When p = q: unrestricted model: Pln class in pyPLNmodels

▶ When p >> q: Σ has low rank: PlnPCA class in
pyPLNmodels
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▶ Model:

Wi ∼N (0, Iq)

Zi =β⊤
Xi + CWi

(Yij | Zij) ∼P (exp (Zij))

▶ Goal of the package: retrieve back the latent representation
Zi :
▶ Wi |Yi is enough for PlnPCA
▶ Zi |Yi for Pln

▶ Problem: both Wi |Yi and Zi |Yi have unknown distribution.
▶ =⇒ gaussian variational approximation.

▶ PlnPCA:Wi |Yi ∼ N (Mi , diag(Si )) ,Mi ,Si ∈ Rq

▶ Pln:Zi |Yi ∼ N (Mi , diag(Si )) ,Mi ,Si ∈ Rp
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Figure:
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