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Reservoir Labs

Nonpharmaceutical Interventions (NPls)

“Nonpharmaceutical Interventions (NPIs) are actions, apart from
getting vaccinated and taking medicine, that people and
communities can take to help slow the spread of ilinesses.”

Examples

Wearing Masks

Social Distancing

Limiting Mobility

Closures

Increased Hand Washing
Cleaning High-Touch Surfaces

“NPIs are among the best ways of controlling pandemic illness
when vaccines are not yet available.”

Source: https://www.cdc.gov/nonpharmaceutical-interventions/index.html



https://www.cdc.gov/nonpharmaceutical-interventions/index.html
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Efficacy Both Complicated and Complex

¢ Finding quality measurables connecting the many NPIs to adherence
e Understanding connections between policy, culture and outcomes

Decomposition-ldentified Correlations Between Work Mobility and Cases in March
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C3.ai Data Lake

C3 Al COVID-19 Data Lake 5 A b= D Q)

Access unified, analysis-ready COVID-19 data, at no charge

https://c3.ai/products/c3-ai-covid-19-data-lake/ \

Google - Workplace Mobility Data

country,date,work_closure,work_mobility,cases
Afghanistan,2020-02-15,0,-28,0
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University of Oxford -
Response Tracker (Closures)

VoSN WP
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Johns Hopkins University — Daily Case Counts

Combined Data - Merged, Binned and Ready to Decompose


https://c3.ai/products/c3-ai-covid-19-data-lake/
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ENSIGN: Tensor Decompositions at Scale

In [30]: import numpy as np
import pandas as pd

import ensign.sptensor as spt

import ensign.esviZtensor as c2t
import ensign.cp decomp as cpd
import ensign.visualize as viz

In [31]: work_data = pd.read csv('data/work mobility adherence cases.csv')
work data

Out[31]:
country date work_closure work_mobility cases
0 Afghanistan 2020-02-15 o -28 o In [32]: tensor = c2t.csv2tensor('data/work mobility adherence cases.csv',
columns=['country', 'date', 'work_closure', 'work mobility', 'cases'],
1 Afghanistan 2020-02-16 o 4 o types=('str', 'date’, 'intéd’', 'intéd’, 'intéd'l,
binning=['none', 'mnone', 'none’, 'binsize=10', 'logll'])
2 Afghanistan 2020-02-17 o 5 o
3 Afghanistan 2020-02-18 a & a In [33]: decomp = cpd.cp_apritensor, 100)
4 Afghanistan 2020-02-1% o 5 i In [34]: Smatplotlib inline
viz.plot_component (decomp, 22)
Out[34]: Component 22, Weight: 317.77947985444075
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Revealing Patterns and Correlations

€1 C2 Cr
A] bl hz AR bR
~ + + +
a; ay R

SpNkes in rNCases During July and August
Country f N | ,. In Russia and
duen ‘ L . | Western Europe

B @ . during the months
o S of July and August,
Date i mobility returned to
e ¥ | normal and cases
! “ “ “ o ek 1,388 spiked by 1,000
HlOlB e ::u'_ 3| asasTey per day'
Policy e i
fom] Closures still in effect The new cases
oo ; R4 3 correlate with
o mosiy i st s workplace mobility
ili 3 . . on the weekends
Mobility Mobility returns to baseline suggesting that
F 0.24
o 5 : N N 'won(_mom:\' Labei index - IU.ll?ii ® * * reopenings Of
s S— cafes and
% oaes S restaurants
Cases §one () >1000 cases per day played a role in the
- : : : ‘F ras:-s Labél Index - msw‘, ¢ ! ‘ ’ Spikes-




Reservoir Labs

Revealing Patterns and Correlations

Lack of Cases Despite Normal Mobility in Taiwan
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Decompositions Find Pandemic Phases
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Capturing Spatial and Temporal Variation in Behaviors and Cases

Behavior of
Central
European
countries
during April
and May

Behavior of
Central
American
countries
during July
and August




Reservoir Labs

Conclusion
Contact Us ENSIGN 4.3
¢ James Ezick ® Decompositions
ezick@reservoir.com - Shared and Distributed Memory
e Muthu Baskaran ® TJensor formation and post-processing tools
baskaran@reservoir.com ® Python 3 AP/
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