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Problem Modeling
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Restricted Setting

I Integer edge weights

I Exact edge sums
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Input: a graph G , non-negative edge weights w , integer k.

Output: a set of at most k weighted cliques such that w agrees

with the sum of containing cliques on each edge.

Exact Weighted Clique Decomposition (EWCD)
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Approach

Input: Input instance and additional parameter k .
Output: Solves problem exactly with runtime f (k) · |n|O(1).

FPT Algorithms

I Such a problem is fixed parameter tractable (FPT) with
respect to parameter k

I Accompanied by kernelization algorithm that preprocesses to a
smaller instance with bounded size

I Gives tractable algorithms for small k
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Prior Work

I Feldmann et al. (2020) give 2O(K3/2w1/2 log(K/w)) +O(n2 log n)
FPT algorithm for similar problem1.

Input: a graph G , non-negative edge weights w , integer K .

Output: a set of at most K weight-1 cliques such that each edge

appears in exactly as many cliques as w .

Weighted Edge Clique Partition

I Input parameter K represents total # of cliques.
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Contributions

I Exact Weighted Clique Decomposition

I K ≡total # of cliques → k ≡ # distinct cliques
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improved scalability.
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Synthetic Graphs

Used two regulatory module proxies

1. Transcription Factors (TFs)
I ground-truth gene-TF associations

I random, heavy-tailed clique weights

2. Latent Variables (LVs)
I from ML analysis (Taroni et al. 2019)

I threshold strength of association to select genes

I cliques weights taken from transformed average

I k values initially ranged from 2− 20

I k values 2− 11 after pre-processing

I 20 random seeds
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Future Work

I Noisy Setting
I Penalty function for approximate edge weights

I Hardness of problem depends on choice

I Hundreds of modules in real-world networks (k)

I New modeling decisions required



Thanks!
Lightning talk: Tuesday, July 20th at 4:55pm EDT
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