
Scarsin CONFIDENTIAL

COVID-19 Decision Support System
Better Decisions Save Lives &
Speed Economic Recovery

November 23, 2020pminshull@scarsin.com www.scarsin-covid.com

CANADA FORECAST UPDATE



Scarsin 2020November 23, 2020 Slide - 2

Objectives

• To provide a holistic view of the current Scarsin Covid-19 solution in terms of:

1. Forecast for Canada based on Nov 17 data >>>  Bottom up health region insights
2. Model design and support for robust intervention analysis >>> Inform decision support
3. Process support for emergency operations center >>>  Ready for immediate deployment

• Scarsin stands ready to help Canada with a national solution capable of driving collaboration, 
consolidation and robust intervention analysis (non-pharmaceutical and pharmaceutical)

– 9,000 hours of development by a team of cross functional experts
– Reverse engineered to support policy maker decision analysis
– Runs on the Scarsin enterprise class forecasting platform (10+ years in the market w Global 500 

companies)

• WE ARE HERE TO HELP!!!
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Current Forecast

• Scarsin forecasting is completed bottom up at the health region, then consolidated to the provincial and 
national level

• Dynamic interventions are run at all 92 health regions and adjusted daily over time, thereby making them 
much more responsive to changes in behavior

• Inputs are informed by third party data (facebook, google, apple, …)

• Any announced public health interventions are implemented, any potential planned are not

– Ontario announcement of Peel & Toronto lockdowns included
– Fraser and Vancouver Coastal temporary social interventions included

• Dynamic behavior changes to infection locations are implemented (household, community, schools, 
university/colleges, workplaces, travel…), especially relating to the holiday break 

• This report demonstrates the power of being able to model robust public health interventions (see 
the list of model input parameters on slide 33



Scarsin 2020November 23, 2020 Slide - 4



Scarsin 2020November 23, 2020 Slide - 5

Due to delay in BC & 
Alberta reporting

Flattening that occurs in late December is 
more a function of decreased testing during 

key holidays than a plateau effect
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NOV 17 – Last Actual Data
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NOV 30 - Forecast
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Dec 31 - Forecast
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Scarsin Model – Peel & Toronto Lock Downs

• In alignment to the Nov 20 announcement for Peel & Toronto movement to Lockdown (grey), Scarsin 
completed the following analysis:

– Move University and College to full online  100%
– Schools remain open, but adjust the online % of students for school  35%
– Decrease the community mobility based on closure of retail, restaurants to take out only…

• However this was less effective than wave I based on “pandemic fatigue” and the ability to mobilize to a nearby open 
regions (Halton, York, Durham)

• Stabilize around the  26-29% compared to  50% for these regions in wave I, currently around  12-14%

– Decrease workplace mobility based on more work from home by  8-10%
– Decrease home contacts during lockdown ( 10% based on better bubble), reduce the upside contacts 

during the core holiday break ( 30% to  20% above baseline)

• The new national forecast takes into consideration these critical lockdowns based on a 28 day period as this 
is the only commitment so far

All numbers expressed as NPI reduction from baseline referenced to 0%
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Toronto & Peel Impact
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Peel Impact
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Toronto Impact



Scarsin 2020November 23, 2020 Slide - 18



Scarsin 2020November 23, 2020 Slide - 19



Scarsin 2020November 23, 2020 Slide - 20



Scarsin 2020November 23, 2020 Slide - 21



Scarsin 2020November 23, 2020 Slide - 22



Scarsin 2020November 23, 2020 Slide - 23



Scarsin 2020November 23, 2020 Slide - 24



Scarsin 2020November 23, 2020 Slide - 25



Scarsin 2020November 23, 2020 Slide - 26

Scarsin Model – Fraser & Vancouver Coastal Restriction 

• In alignment to the Nov 19 announcement for province-wide restriction in British Columbia, Scarsin 
completed the following analysis for Fraser & Vancouver Coastal:

– Decrease the community mobility based on restriction on social gatherings, funerals, weddings, movie 
theatres by  3% for Fraser and  4% for Vancouver Coastal

– Decrease workplace mobility based on increase in the number of individuals working from home by   
 3%

– Decrease home contacts by  5% based on restriction on immediate household (core bubble) 
interaction

All numbers expressed as NPI reduction from baseline referenced to 0%
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Fraser & Vancouver Coastal Impact
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Vancouver Coastal Impact
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Fraser Impact
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Hypercare Watch to 
evaluate continued 

acceleration
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Hypercare Watch to 
evaluate continued 

acceleration
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Covid-19 Modeling Approaches
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Covid-19 Modeling Approaches

Modeling Approach Continuum

• Leveraging the right model is very important 
to support intervention decision making  
– It determines how much information decision makers 

have in setting policy and measuring results
– It also influences how far they can plan ahead which 

is the difference between reactive and proactive 
decisions

• Scarsin’s SEIVASTHRD ODE model is capable 
of advanced intervention planning
– Uniquely positioned to efficiently forecast the impact 

of very discrete interventions (closing schools, 
adjusting restaurants rules, limiting gatherings, 
changes in workplace rules…)

– ONLY solution in Canada that provides a national 
scaled solution

PHAC SEIR - https://nccid.ca/phac-seir-model-on-covid-19/
PHAC Baynesian - https://www.medrxiv.org/content/10.1101/2020.04.17.20070086v1
IHME - https://covid19.healthdata.org/canada?view=total-deaths&tab=trend
Ontario Science Table - https://covid19-sciencetable.ca/
Forecast Hub - - https://github.com/reichlab/covid19-forecast-hub
Forecast Hub - https://covid19forecasthub.org/#:~:text=The%20COVID%2D19%20Forecast%20Hub,globe%2C%20in%20coordination%20with%20CDC. 
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12. Recovered

Flexible and Pragmatic models 
Robust Age – Living Status Compartmental ODE > Hospital Cohorting Model

3. Exposed

4. Asymp No Test2. Vaccinated

6. Asymp. Ttd+Isolated 12. Recovered

5. Asymp TestedAsymptomatic

Symptomatic

Symptom 
Presentation

C-19 Tested

7. Symp No Test Mild

9. Symptom. Tested

10. Symp Tested Mild

11. Symp Tstd
Sev/Fatal

8. Symp No Test 
Sev/Fatal

13. Hospital Cohorting by Age & Risk

Hospital Cohort Modeling

14. Acute Care

17. Equip 18. Drugs

15. ICU Care

17. Equip 18. Drugs

16. Acute Step
Down Care

17. Equip 18. Drugs

12. Recovered
SEIVASTHRD
12 Interactive Compartments
4 Age X 4 Living Status

School Age U/C Student Working Age Elderly

Contact Sources of Infections

ALSCODE

HOSPITAL
Cohorting1. Susceptible 

19. Death

Daily assumption control to 
maximize scenario accuracy

Scarsin solution powered by i2e

20. Reported 
(5,8,10,11)

Family with 
Elderly

Family without 
Elderly

Indep Living (no 
Kids)

Long Term Care
Elementary & 

High School
Univ/College Work in LTC Workplace Community Travel

Masks Social Distancing
+

Quantitative 
+
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Modeling Interventions is Critical!!!
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SCARSIN IS READY
Covid-19 Technology Overview

Database Power

Microsoft Machine 
Learning Server

(Python & R)

Secure Reporting

Web Dashboard

Ad Hoc Analysis
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User Friendly Data Integration

Statistical & SEIVASTHRD Models

Microsoft Excel 
Hosted in i2e

Decision Support

Machine Learning Feature Sets

 Accuracy of ML/AI algorithms 
leveraging Covid-19 Dynamics



Scarsin 2020November 23, 2020 Slide - 39



Scarsin 2020November 23, 2020 Slide - 40

Running a National Decision Support System

1. Load Provincial Case, Google, 
Apple, Facebook…

2. Data Quality 
Mgmt (DQM)

5. Dashboard 

Review

5. Dashboard 
Consensus 

Review

6. Prioritized 

Fcst Targets

6. Prioritized 
Health Region

Fcst Targets

12. Strategic 

Framework

12. Strategic 
Scenario 

Framework

3. Published 
Daily Cube

4. Batch Time 
Series MMLS*

4. Time Series 

Adjust

4. Time Series 
Analyze & 

Adjust

8. Consensus 

Submission

8. Consensus 
Forecast 

Submission

10. Secondary 
Analysis

11. Evidence 
Based Insight

15. Identify 

Enhancements

15. Identify 
DSS 

Enhancements 16. Functional 

Doc (FRD)

16. Functional 
Requirement 

Doc (FRD)

17. Build and 

Features

17. Build and 
QA for Minor 

Features

18. Implement
Sprint Cycle

13. Forecast at 
HR Level 

14. Strategic 

Vaccines)

14. Strategic 
Insights (ie –

Vaccines)

9. Identify 

Reviews

9. Identify 
Deep Dive 
Reviews

Web Dashboard

Hierarchical Covid-19  Decision Support

Covid-19 DSS Enhancement

* Microsoft Machine Learning Server

Health Region Province Federal

19. Design > 
Staging > Live

High Process Automation High Efficiency Process Support

7. Update 

Forecast

7. Update 
Inputs > 
Forecast

• Scarsin has been stabilizing a 
daily production cycle to 
ensure that the Canada 
solution is ready for immediate 
end deployment

• Scarsin team can support 
national requirements while it 
is transitioned to epidemiology 
and modeling teams

• Ready for immediate 
deployment
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Methodology and Limitations

• Scarsin utilizes the positive reported cases based on Reported date. We will explain why we chose this 
approach in another blog on communicating current trends. We see this as an important topic as Scarsin 
feels the current communication of daily cases is confusing and in some ways misleading.

• The data utilized within this analysis is downloaded directly from the public sources

• This report is not meant to provide direct predictions on the health regions. It is meant to provide potential 
outcomes and draw insights based on varying specific parameters. It is important to note that the Scarsin 
solution utilizes an active reforecast process on all scenarios as new daily data is loaded which means that 
even one week of additional data can change the trajectory of the forecasts either up or down.


