
Epidemic Prediction
• Pandemic diseases

• Serious threat to public heath, economy and daily life.
• Accurate measurement, modeling and tracking are needed. 
• Effective mitigation measures.

• Task
• Case counts for different locations and signals over time.
• Prediction of epidemic trends for all locations simultaneously.
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In a Nutshell
• In this work we:

• Propose STELAR, a data efficient tensor factorization method to predict 
the evolution of epidemic trends.
• Perform experiments on real county- and state-level COVID-19 data. 
• Demonstrate superior prediction performance compared to baselines.
• Identify interesting latent patterns of the epidemic.
• Code: https://github.com/nkargas/STELAR

Problem Formulation

• Prediction
• Our model expresses the evolution of a signal as a weighted sum of K 
separate SIR models.
• Captures correlations between different locations and signals through 
their latent representations.

STELAR
• M locations

• Counties/states in the US.
• N signals

• Daily new infections, ICU patients, …
• L timesteps

Results
New infections                                    Hospitalized patients

Interpretability

Canonical Polyadic Decomposition (CPD)
• A 3-way tensor admits a decomposition of rank K if it can be decomposed as a 
sum of K rank-1 tensors.

SIR Model
• Susceptible S(t), infected I(t) and recovered R(t) subpopulations. 

• New infections

Low-rank CPD model with SIR constraints on the latent time factor

https://github.com/nkargas/STELAR

