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« Serious threat to public heath, economy and daily life. * Counties/states in the US. 2 // o s.t. A>0,B>0,C>0,
* Accurate measurement, modeling and tracking are needed. * N signals § / B>0,v,>0,s>0,i>0
» Effective mitigation measures. . ; ; ; ; -
g Daily new infections, ICU patients, ... Senals () = St — 1) — BeSi(t — V)In(t — 1),
¢ Task * Ltimesteps Te(t) = In(t = 1) + BrSi(t — DIk(t — 1) — yli(t — 1),
* Case counts for different locations and signals over time. Low-rank CPD model with SIR constraints on the latent time factor * Prediction st = 5k(0), 8 = 1i(0)-
* Prediction of epidemic trends for all locations simultaneously. e = PrSk(t — 1) I(t — 1) * Our model expresses the evolution of a signal as a weighted sum of K
=S (t—1)— t—DI(t—1 separate SIR models.
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In a Nutshell 4 Results )
. * New infections
* In this work we: 0s . . o .
- L . New infections Hospitalized patients
* Propose STELAR, a data efficient tensor factorization method to predict C(t) = ﬁS(t — 1)[(t — 1)/N 04 — — — —
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the evolution of epidemic trends. 02 Model RMSE | MAE | RMSE | MAE Model RMSE | MAE | RMSE | MAE
 Perform experiments on real county- and state-level COVID-19 data. 0o e T62 | 622 | 1891 | 636 oy s | o1s | | a7
o 10 20 30 40 50 9 63. 69. 3 39. 23.9 41. 25.7
* Demonstrate superior prediction performance compared to baselines. \ LI J| it | 256 | 771 | 1010 | sir LSTM (wfo fet) | 156 | 236 | 548 | 312
. A . . . f N LSTM (w/ feat. 162.3 68.2 187.6 78.3 LSTM (w/ feat.) 42.5 23.3 47.5 26.8
« |dentify interesting latent patterns of the epidemic. C ical Polvadic D iti CPD 1wy feat) | 1623 ) 682 ] 1876 | 783 A Il B I B
« Code: https://github.com/nkargas/STELAR danonical rFolyadic becomposition ( ) STELAR (v =0) | 149.2 | 615 | 1528 | 669 STELAR (=0} | 286 | 166 | 468 | 211
: - - STELAR 127.5 | 55.6 | 136.1 | 61.7 D ! 24.0 | 151 | 36.0 | 18.0
— * A 3-way tensor admits a decomposition of rank K if it can be decomposed as a Interpretability
350( " gm sum of K rank-1 tensors. X =[A,B,C]
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