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value fj,t and a baseline activation value f̄j,t. The binary latents zj,t independently evolve

according to a Hidden Markov Model (HMM):

zj,0 ⇠ Ber(⇡j) (5.8)

p(zj,t = st|zj,t�1 = st�1) = Ast st�1 =

✓
1� a

0
j

a
1
j

a
0
j

1� a
1
j

◆
. (5.9)

We illustrate our model, SPLAT.

Figure 5.1: Illustration of count observation SPLAT, similar to Fig. 4.2. Recorded spike
counts are generated in bursts by spikes which are produced by ensembles with temporally
sparse dynamics.

5.3 Results
5.3.1 Statistics of neuronal populations are missed by PCA

First, we assess the range of firing rates and fano factors in population recordings.

Starting with the Allen VCN dataset, we find that the population exhibits a wide range of

overall firing rates and Fano factors (Fig. 5.2A). The inter-spike interval (ISI) distributions

are visualized by histograms with log scale counts for three neurons along with the the-

oretical Poisson ISI distributions (Fig. 5.2B), showing neurons which exhibit non-Poisson

statistics including multi-modal ISIs distribution indicative of so-called “bursty” neurons

(Cocatre-Zilgien & Delcomyn, 1992; Oswald et al., 2007; Selinger et al., 2007). We then

assess these same metrics across 5 other datasets with varying numbers of neurons: Mouse
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