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DARPA Grand Challenge — CHIKV (2014-2015)
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Why Forecast?

* Preparedness and resource management needs state/county/city level
predictions:

- How many masks, testing kits, beds are needed tomorrow/next week at a given
hospital

- How to distribute state/country resources across all the hospitals in a
state/country

* How do we come out of “stay-at-home” order?

* Should some venues remain closed and some open, initially?

* Need accurate forecasts and simulations of future scenarios
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Modeling Choices
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Forecasting is Difficult
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Since you are all sharing your oversimplified models, here's mine. By
extrapolating the current exponential progression of CV and assuming a 1%
death rate, my model predicts that by the end of August about 100 Billion
would die. That is over ten times the world population!!!
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Sl-kJa - Heterogeneous Infection Rate with Human
Mobility
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Results: Short-term Predictions (1)

 Using data by April 10t (not including travel)

Method RMSE (US) MAPE (US) [ RMSE (Global) MAPE (Global)
Adaptive Sl-kJa (variable) 333.3 6.82% 1462.6 13.64%
SI kJa (fixed) 342.05 6.58% 456.0 11.22%
Sing|e curve T(i ((Ilh‘(‘lllbl(‘) 316.3 5-93{%5 355.9 1137{A
fitting Gcn SEIR 2106.4 14.31% 7471.2% 41.06%*
* Using data by March 215t including travel data
US Global
Method RMSE MAPE | RMSE MAPE
Travel data trgxrel. variable | 147 .3 19.93({}__:. 2484 21.35_.‘%;%
improved without travel, variable | 166.7 9 18.51% 348.2 23.15%
the models travel, fixed 207.0 25.08% | 242.64%,19.50%
without travel, fixed 186.6 19.52% 286.8 21.42%
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Results: Short-term Predictions (2)
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Measuring the Present, using the Past, through

Predictions
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CRS and ERS for US States (March 21st-April 10t")
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Forecasts and “What-if”
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Forecasting Web Interface

https://jaminche.github.io/COVID-19/
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Conclusions

Accurate short-term country and state-level forecasts

Good hyperparameter selection is critical

Models should evolve with data

Ensemble approach likely to be the best approach
* Consider several models instead of one

Aggregate mobility reduction may not be the best way to rate the response
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Next Steps

» County/city/neighborhood level predictions

* Hybrid hyperparameter/parameter learning scheme

* Current approach: Each has its own or everyone uses the same
hyperparameters

* Clusters of regions share hyperparameters and even parameters: Consider
similar regions when data for given region is not enough

* Incorporating Unreported Cases
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Our Tools/Expertise for Other COVID-19 Researchers

* Resource allocation algorithms

* Using the forecast to formulate and solve resource management problems
[Bistra Dilkina, ...]

* Network diffusion/immunization
* How to limit mobility so the epidemic is contained [Kristina Lerman, ...]

* GraphSAINT (ICLR 2020): State-of-the-art Graph Embedding
* Knowledge base for COVID-19 [Pedro Szekely, Jay Pujara]
* lIdentifying candidate vaccines; effect on tissues [Barabasi Lab]
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Questions?

dslab.usc.edu

ajiteshs@usc.edu
prasanna@usc.edu
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