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recovery of latent states
(visualized as shifts from ground truth)

recovery of branch assignments
(quantified by “triplet metric” --
 invariant to label-switching)
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experiment: simulate 2000 cells, 10 genes, 4 leaves
fixed topology/times (”time-course experiment”)
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our goal: use noisy snapshots
(single-cell RNA-seq of differentiating cells)
to reconstruct a dynamic process
(latent tree of cellular differentiation)

BUT, more expansive than a canonical “tree”:

  * continuous: no discrete (cell) types
  * probabilistic: not just one tree...
   distribution over trees!
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the innovation (model + inference): augmented Dirichlet diffusion tree (DDT)
  * continuous latent trajectories
  * learn # leaves (cell fates)
  * learn dense latent representations
     λ (cell state) that parameterize
    the observation model to generate
    profiles of sparse counts x
    (in gene expression space)  
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inference: novel sampler,
interleaving MCMC + message-passing

     to learn topologies,
              locations

use the Pólya-Gamma trick (with proper
choice of link h ) to endow binomial
likelihoods with Gaussian conjugacy
           exact belief propagation on a tree


