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Summary
= Connectome datasets are growing in size = Graphs (networks) are natural models = GraSPy: open source python toolkit [2] = Accelerate understanding of connectomes with
= Analysis is a current bottleneck = Require specific statistical tools and implemen- = Graphsampling, estimation, embedding, testing valid graph inference
tations [1] = Available at neurodata.io/graspy
Graphs Graph embeddings
. . L ‘ Type
(2 (1) (1) g 1 g\ = Model adjacency matrices as samples from a matrix of probabil- " Embeddings convert graphs into Euclidian ~ +  pharynx
10010 0 ities P: representations, allowing subsequent in- S Dk
001011 A ~ Bernoulli(P) P e R"™" ference and estimation é J e
\1 1010 0) L o ' e f - rode = Multigraph embeddings can place a popu- A A ) L o
| 0. 0010 .0 ater.wt.p05|t|on ra.n. om grapns: Oatent vector for each node de- ation of graphs in the same latent dimen- L wmeme®
Undirected graph Adjacency matrix A termining probability of connections Sions Dimension 1
= Find P using the dot productgftheIatentxpdosmons - Embeddings such as adjacency spectral Fioure 2. Laplacian spectral embedding
P=XX", XeR embedding (ASE) can be generative mod- (LSE) on the hermaphrodite C. elegans con-
where row ¢ of X is a latent vector for node 5 | 1] els for random graphs (Figure 1). nectome [3], showing pharynx/nonpharynx
division
Random Graph Models
. . . 175- — endorgan
Graph model Latent representation Realization (sample) —— interneuron
150- - motorneuron
L P O | (g ?125— — Sensory
Ernyos-Reyni (ER): (ESFEER T A e @ 2100
e S T g AT 3] o
e Tl W R R T e Y 75-
pij =D Wi Rl i & -
pis overall connection probability N i, 507
c : - 25+
O
Latent representq@an: all nodes share C : Soension T 0 . = — —
same latent position _‘Dé Normalized embedded distance

Figure 3. Omnibus embedding of the  Figure 4. Kernel density estimates (KDEs) of distances in the em-
male and hermaphrodite C. elegans  bedding plotted by cell type, color coded as in Figure 3
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Stochastic block model (SBM):

: Graph hypothesis testing
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= Unmatched test: correspondence between nodes is |5]. Two graphs are embedded using ASE, embeddings
Degree-corrected SBM (DCSBM): unknown or does not exist are aligned, test statistic is computed as distance be-
' -~ tween the aligned embeddings.
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Figure 6. KDEs of matched test statistics for dMRI connectomes from Human Connectome Project Young Adult
Model parameters Cell type legend study [6], compared for different levels of relatedness
Conclusion
| = e K- Kenyon cell
104, e |- MB input neuron = GraSPy provides tools for graph hypothesis testing and estimation
; O - Output neuron : : : :
o : > MEB Srojection euron = Tools will allow neuroscientists to make claims about graph-value data
& 103, M ) : . . . . . . . .
210 . = GraSPy will continue to grow and add functionality - in particular, we aim to consider node and edge attributes
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