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Results - Diversity

Background - Both mean and variance influence Wasserstein distance
- Many modeling teams have created forecasts to predict cases, death, - The most different model in day 1is MOBS-GLEAM_COVID due
and hospitalization on COVID-19 Forecast Hub to its prediction spread
- Multiple metrics are used to evaluate probabilistic forecasts but not - The most different model changed to GT-DeepCOVID due to its
intuitive for quantifying forecast diversity and change prediction of increasing hospitalization (others decrease in
- e.g.COVID-19 Forecast Hub Ensemble uses Weighted Interval mean)
Score(WIS) to weigh forecast models - UVA-Ensemble and UMass-Trend forecasts get closer

- WIS measures how consistent a collection of prediction intervals is
with an observed value instead of another distribution

Forecasts of Incident daily hospitalizations in United States as of 2022-04-02
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- Optimal Transport and Wasserstein o5 03
Distance (Earth Mover’s Distance) provide a .. .
metric to compare two distributions and . .
their geometry of the underlying space e S coror s v T e 1
- Compared to other metrics (e.g. KL - . g
distance and Jensen Shannon distance,) N N o
Wasserstein Distance is more intuitivein ~ © 5
Ca ptu ring qualitative Cha nges R ST B T B R BRI UVA-Ensemble Hospitalization Forecast 2022-04-04 MOBS-GLEAM_COVID Hospitalization Forecast 2022-04-04

Figure #1 Distance Comparison
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Figure #2 Gaussian Distrib
Methods
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- Wasserstein Distance: ; el
- - - - - p] 2 xS — N
- scipy.stats.wasserstein_distance calculates the first Wasserstein : : e —
. . . . —r .
distance between two 1D distributions u, v: ; 50— ——
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7el (u,v) Heatmap of Wasserstein Distance for comparing different models

- Change: temporal updates of the same model
- Comparing forecasts for the same (target end date, location)
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across different horizons for the same model ) ::0 ) -

- Diversity: similarity across different models Dayl 8 N Day 10
Comparing forecasts for the same (target end date, location, 5 o 5 e
horizons) across different models - 0

Results - Change : ; P e Ot

- In general, longer time horizons tend to show larger uncertainty . ) - 1600

- However, Omicron BA.1 wave created a large uncertainty when > I : [+

prediction time gets closer 2 - 2 :,ZE

- The absolute values of Wasserstein distance seem to be proportional to Pay20 = s ) oo DAY 28

the ground truth °] e ° Z:

- Prediction before and after the peak have large Wasserstein distance 3 200 g 20
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Forecasts of Incident weekly cases in United States as of 2022-07-23

Pairwise Wasserstein distance

Figure #4 Forecast Diversity Comparison

B Future Work

5M |Zi - Normalize Wasserstein Distance across time and locations
% N S I - Use network-based methods to connect and compare
£ distributions
g M = - Model Ensemble with optimal transport methods, e.g. barycenter
% . | - Evaluate geodesic and trajectory versions of Wasserstein
o | | distance
S im - Explore long-range projections (e.g. Scenario Modeling Hub)
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Figure #3 Forecast Change across Horizons Comparison
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