3 UNIVERSITY VIRGINIA Optim-WISE: An Ensemble Approach for Probabilistic Forecasts
BIOCOMPLEXITY INSTITUTE OptlmIZEd via WElghtEd Interval Score

Nibir Chandra Mandal, Kaur Gursharn, Aniruddha Adiga, Srinivasan Venkatramanan, Bryan Lewis, Madhav Marathe

Epidemic Diseases Forecasting Research problem Background

Epidemic ForecaSting is the pI'OCGSS Of prediCting the future Spread Existing ensemble model focus on minimizing the absolute error Linear Opinion pOOl (LOP) takeS Welghted average Of CumUIatiVQ

of infectious diseases based on current data. of forecasts; leads to inaccurate and unreliable estimation of  probabilities across alternative prediction for a fixed forecast
Type Historical Data Model1 Model2 True Future uncertainty. Value°
. Objective: Design a trained ensemble model that optimizes 1.0~ wogers Pz e pZ
0.8 1= Vincent Ensemble 0.8 || —_‘oPEnsemble ‘: :
Ve weighted interval score (WIS) of ensemble forecast. WIS measures > B »
i . L 5 O] 5 ° )/
S ;ﬁ the accuracy of a forecast considering underlying uncertainty in T 04 S 04 - P A
o 3 /|
i prediction. For a given forecast quantiles g; at level i for alli € 7, o 0.2 * 024 /i
. . 0.0 | 0.0 =Gty
7 Wisis: 0 50 100 150 200 250 0 50 100 150 200 250
Case counts Case counts
’ 1
0 10 20 30 40 WIS — Z- 2 %k (q' - y) * (1 - i)
Time E l .S . .
7| ST g Vincent ensemble takes weighted average of forecast value across
Ensemble forecast combines probabilistic forecasts from multiple alternative predictions for a fixed quantile.
models.
Proposed Ensemble Model Solution for Optimal Weights
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Our approach: Basin-hopping optimization algorithm.
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Model Performance for COVID-19 weekly case forecasting
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Model Performance for Flu-Forecasting for season 2023-2024
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ahead forecasting, respectively. v" Proposed Optim-WISE model optimizes WIS to improve forecast accuracy.

v Optim-WISE shows similar MAPE as other ensemble v Optim-WISE ensemble model is independent of the specific models employed for
model. ensembling.

v/ Our model has better WIS than other ensemble model v Optim-WISE model has better performance than state-of-art ensemble techniques.
for 1-week and 2-week ahead forecasting. v Optim-WISE can be applied to other forecasting task on which we will focus in
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