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Objectives - ScarSin

» 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 b <5 ScaI‘Sin

» 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
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ALSCODE & Hospital Model

Schematic of the Covid-19 patient flow

Scarsin Solution Architectures

Schematic of the various i2e components

Time to Quarantine

Evaluate timing trends in covid-19 patient cycle

Regional Comparison

Compare selected volumes by Health Region

Health Region Comparison

Contrast the volume and per capita by Health Region

Health Region 3D Plotting

Displays selected measures for selected health regions

Interactive % -orecast Ins 1s

Forecast Triangulation

Align Data, Statistics and Forecasts

_-| Covid-19 Dynamics

Broad metrics within the Covid-19 forecasts

NPI Infectious Contact Reductions

Infectious contact reductions linked to the forecast

Forecast Comparisons

Compare forecasts across inputs and results

Interactive i T o [

Hospital Bed Gap Analysis

Analysis of Acute and ICU capacity vs forecast demand

-y

Interactive %

Read Only @

Provincial Health Region Alerts

By Health Region - Reported, Hospitalized, Deaths

Health Region Mapping

Visual Overview of Infection by Health Region

scarsin

] Covid-19 Decision Support System

Saving Lives, Speeding Economic Recovery
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Statistical & ALSCODE Forecast Triangulation - Canada
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NOV 17 — Last Actual Data

Province/Territory Canada LV
Reported [
Last5
rou|  westhneon | |owiag | Pepered | Pponed
Daily Rpt.

OM City of Toronto 34,781 492.6| 18.1% &
oM Peel R | 15,966 4340 25.2% #4
BC Fraser 13,906 432.3| 20.8% &
AR Calgary Zone 17,745 3454| 125% &
AB Edmonton Zone 15,557 3410 10.9% 4
Qac Montréal 47,010 306.5| 9.1% &
MB Winnipeg 7,526 2731 12.8% #4
Qc Lanaudiére 5,598 188.4| 17.2% &
ac Montérégie 18,315 1604| 1.0%
BC Vancouver Coastal 6,718 140.8| 245% &4
ac Saguenay 3,183 139.4| 12.2% &
OM York i | B.877 1350| 16.9% &
Qc Mauricie 5,634 935 9.2% A
ac Capital 9,926 504| 11.7% &
MB Southern 1,968 90.3[ 249% 4
Qc Laval B,483 81.3| 16.4% &
Qc Laurentides 7,346 714 12.1% &4
oM Waterloo 2,845 705 B1.0% 4
ac Chaudiére-Appalaches 4,698 701 3.0%
Qc Estrie 3,638 70.0[ 18.5% #4
OM Halton i | 3,077 68.3[ 17.7% 4
AB North Zone 2,993 65.4| 21.1% &
oM City of Hamilton 2,648 57.1| 20.1% &
OM City of Ottawa B,273 538|-11.9% ¥
AB South Zone 3,215 47 8 6.8% #h
SK Saskatoon 1,384 467 34.9% A
oM Durham Regional 3,545 46.5| B8.9% &
Qc Outaouais 3,186 43.3| -0.9%
AB Central Zone 1,575 37.0[ 17.3% &
OMN i Ri | Area 1,943 35.1| 18.5% #
SK North 1,081 33.B| 145% 4
NL Eastern 1,043 325 3.0% 7
MB Interlake-Eastern 873 314 12.4% &
SK Regina 784 209 23.5% &
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Province/Territory Canada L Avg Selection | Last S Days L¥ Date 30 Nov 2020 L¥3 Forecast  wip v Measure  Reported per Capits/100k Sort By | LastSday fvg W
Reported Reported per Capita/100k ",
Last 5 === %
Prov. Health Region R‘:Ip’:rr:ed Da‘ysAvg Echr:::d IrEE 3, Reported
Daily Rpt. per 100k

ON Peel i | 17,746 6G65.6| 13.8% & 0-2
oM City of Toronto 42,555 635.4| 7.4% A o _
BC Fraser 21,139 604.7| 10.6% & l 2-5
AB Edmonton Zone 21,039 453.3| B89% 4
AB Calgary Zone 23,187| 4527 10.5% 4 510
ac Maontréal 52,183 447.3| 16.2% &
ME Winnipeg 11,613 3278 49% 1015
Qc Lanaudiére 12,551 2413 74% 4
C Vancauver Cosstal 9,214] 2134 140% A Greenland
oM Yark i | 11,125 187.5| 10.2% #4
ac Saguenay 5,274 169.9) 7.1% &
ac IMontérégie 20,428 1645 1.9%
MB Southern 3,538 133.3| 12.8% &
ac Capital ati 11,456 1305 14.1% &
qc Mauricie 7,041 1148/ 7.8% 4
oM Waterloo 4,153 107.59] 9.5% &4
ac Laval 9,761 104.8| B.0% &
AB North Zone 4,131 97.4 14.5% 4 o
ac Estrie 4,784 95.4| 10.1% Labrador Sais
oM Halton Regi 1 4,177 91.1] 9.5% 4
ac Laurentides 8,407 85.0| 4.9%
ON City of Hamilton 3,633 84.4| 14.8% &
SK Saskatoon 2,314 82.8] 20.6% &
ac Chaudigre-Appalaches 5,700 80.7| 6.2% 4 =
ON City of Ottawa 9,023 64.0| 132% A ;:ﬁ?y
oM Durham Regional 4,250 57.8| B.6% 4
AB South Zone 3,915 S6.5| 6.3% 4 ToC.
AB Central Zone 2,199 53.2[ 14.0% #4 iR
ON Niagara Regional Area 2,522 48.4| 10.9% 4 .
SK North 1,627 45.1| B.5% &
SK Regina 1,305 445 14.2% &
Qac Qutaouais 3,745 428 -0.7%
o LE L RN 0N FEINDIE i PENM Map data 82020 Google, INEGH | Terms of Use
MB Interlake-Eastern 1,340 37.3| 4.3% : ) >
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Province/Territory Canada RV
Reported [
Last5
Prov. Health Region R?m::ed Days Avg m:_wﬂ:d L
po Daily Rpt. ren Per 100k

BC Fraser 45,666 B85.7| 3.0%

on City of Toronto 64,899 7Bl 24%

oM Peel i | 50,181 7275| -1.7%

AB Calgary Zone 41,723 6602 0.7%

Qac Montréal 70,119 s04.6| -0.9%

AB Edmonton Zone 37,284 550.2] 0.6%

MB Winnipez 22,276 318.3| -6.5%

BC ‘ancouver Coastal 17,699 3044 3.4%

OM York i 18,6889 276.2| 0.0%

ac Lanaudiére 20,752 2393 -4.2%

ac Saguenay 11,341 2044 05%

Qc Montéregie 26,478 2043 -09%

ac Capitale-Nationale 16,739 1856 0.4%

ac Mauricie 11,464 1597 3.5%

oM Waterloo 8,221 136.8| -1.8%

OM City of Hamilton 7.344 136.4| 1.0%

AB North Zone 8,139 134.3| -3.3%

ac Estrie B,457 1335| 3.2%

ac Laval 13,489 1244| -0.8%

SK- Saskatoon 5,770 121.4| -0.1%

MB Southern 7,882 114.5|-12.8%

oM City of Ottawa 11,787 107.2| 6.2%

ac Chaudiere-Appalaches 8,596 984 -0.3%

ac Laurentides 11,334 965 -0.9%

OM Halton i | 7,181 84.8| -9.2%

oM Durham Regional 6,566 829 1.7%

AB Central Zone 4,520 821 -1.1%

AB South Zone 5,950 G4.5| -4.4%

SK Regina 3,101 62.3| -0.3%

OM iag Zi | Area 4,297 58.8| -1.6%

SK North 3.272 50.3| -9.9%

SK- Far North 2,446 45.4| -10.2%

BC Interior 2,941 41.5| -3.3%
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Statistical & ALSCODE Forecast Triangulation - Ontario
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Scarsin Model — Peel & Toronto Lock Downs scal‘Sin

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

— Move University and College to full online WV 100%
— Schools remain open, but adjust the online % of students for school WV 35%

— Decrease the community mobility based on closure of retail, restaurants to take out only...

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

« Stabilize around the W 26-29% compared to W 50% for these regions in wave |, currently around W 12-14%
— Decrease workplace mobility based on more work from home by WV 8-10%

— Decrease home contacts during lockdown (4‘ 10% based on better bubble), reduce the upside contacts
during the core holiday break (4\ 30% to A\ 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%

November 23, 2020 Scarsin 2020 Slide - 14




Toronto & Peel Impact
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Peel Impact

Peel Forecast Scenarios - Scarsin Decision Support System Dec-Jan Cases
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Statistical & ALSCODE Forecast Triangulation - Peel Regional
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Statistical & ALSCODE Forecast Triangulation - City of Toronto
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Scarsin Model — Fraser & Vancouver Coastal Re*str_i'ption

* Inalignment 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 WV 3% for Fraser and W 4% for Vancouver Coastal

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

— Decrease home contacts by WV 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

Fraser & Vancouver Coastal Forecast Scenarios - Scarsin Decision Support System Dec-Jan Cases
1,600 78,000
S 650 76,000
Ly | S
= il 600 74,000
| EAS RSAPE 22T |
ISR \S eV 7 | 550 g 72,000
1,200 w1 | 70,000
500 8 :
=
0 o 68,000
g 450 ©
E 1,000 _\D‘- 66,000
E 4K § §4,000
g 350 e 62,000
g 300 a Baseline Nov 19 Restrictions
2 2
u .
z 250 Case Reduction
> (@]
‘o 200 E 0
= t 1,000
150 8_
2,000
o :
100 | | o0
NEE
50 % 4,000
Hi 2 2888 s 3 TR A R S AL o =| [ "
- = 85658 % g DR YIS AIRAEY S e
S & & S eoBie 3 A el B 7,000 e eaE
588 FEEE8S E YTX8¥I4858855 ' in Cases
5,000
B Actuals (7 day Smoothing) Nov 19 Restriction Lower Bound UpperBound w=mBaseline 5,000
Baseline Nov 19 Restrictions

November 23, 2020 Scarsin 2020 Slide - 27




Vancouver Coastal Impact

Vancouver Coastal Forecast Scenarios - Scarsin Decision Support System
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Fraser Impact
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Statistical & ALSCODE Forecast Triangulation - Vancouver Coastal
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Modeling Approach Continuum

N Leveraging the rlght mOdel iS Very important Conceptual Map Comparing Various Covid-19 Models

to support intervention decision making

— It determines how much information decision makers o
Advanced

have in setting policy and measuring results Interventions Scarsin SEIVASTHRD

Academic Agent

— 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...) Population O @)

Limited Academic SEIR

Interventions

PHACSEIR

Intervention Capabilities

— ONLY solution in Canada that provides a national Based O
scaled solution

None O

Size of buble = Scale Technology to 34 Ontario health regions

) . ) Simple Age Age-Severity Advanced Compartment Agent
PHAC SEIR - https://nccid.ca/phac-seir-model-on-covid-19/ SEIR EPI AGENT

PHAC Baynesian - https://www.medrxiv.org/content/10.1101/2020.04.17.20070086v1 Covid-19 Modeling Approaches
IHME - https://covid19.healthdata.org/canada?view=total-deaths&tab=trend CrectedbySconty

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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Flexible and Pragmatic models
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Modeling Interventions is Critical!!!

November 23, 2020

ID |Role Topic Parameter Dimension Time Input ID |Role Topic Parameter Dimension Time Input
1 |Input Parameter |HR Patient Contact Daily Contact # 4 Age Cohorts + Locations Constant 41 |Input Parameter EIem,’H_ig_h School NPI EIem/H_i&h School - Social Distancing Reduction %| N/A Constant
2 [Input Parameter [HR Patient Contact Daily Contact Distrubition by Location 4 Age Cohorts Constant 42 |input Parameter |Elem/High School NPI Elem/High School - Social Distancing % N/A Daily
3 |Input Parameter [Covid-19 Duration of immunity acquired by infection. N/A Constant 43 |input Parameter [College&University NPI College&University - Protocol 1 N/A Daily
4 |input Parameter [covid-19 Reduction of infectivity - asymptomatically N/A Cornstant 44 |Input Parameter College&University NPI College&University - Protocol 2 N/A Daily
infected 45 |Input Parameter |College&University NP1 College&uUniversity - Protocol 3 N/A Daily
5 [|Input Parameter [Covid-19 Incubation Period N/A Constant 46 |Input Parameter |College&University NPI College&University - Mask Max Reduction % N/A Constant
6 |Input Parameter |Vaccine Vaccine efficacy Rate N/A Constant 47 |Input Parameter |College&University NPI College&University - Mask Compliance % N/A Daily
7 |Input Parameter [Covid-19 Proportion of Asymptomatically Infected N/A Constant 48 |Input Parameter |College&University NP1 College&University - Social Distancing Reduction N/A Constant
8 [|Input Parameter [Covid-19 Recovery Time - Asymptomatic N/A Constant 43 |Input Parameter |College&University NP1 College&University - Social Distancing % N/A Daily
9 [Input Parameter [Covid-19 Recovery Time - Mild 4 Age Cohorts Constant 50 |Input Parameter |Community NPI Community - Protocol 1 N/A Daily
10 |Input Parameter |Covid-19 Recovery Time - Severe 4 Age Cohorts Constant 51 |Input Parameter |Community NPI Community - Protocol 2 N/A Daily
11 [Input Parameter |Covid-19 Recovery Time - Hospitalized 4 Age Cohorts Constant 52 |Input Parameter |Community NP1 Community - Protocol 3 N/A Daily
12 |Input Parameter |[Covid-19 Time Until Death 4 Age Cohorts Constant 53 |Input Parameter |Community NPI Community - Mask Max Reduction % N/A Constant
13 |Input Parameter |Covid-19 Proportion of Infected with Mild Symptoms 4 Age Cohorts Constant 54 |Input Parameter |Community NPI Community - Mask Compliance % N/A Daily
14 [Input Parameter |Covid-19 Proportion of Infected with Severe Symptoms 4 Age Cohorts Constant 55 |Input Parameter |Community NP1 Community - Social Distancing Reduction % N/A Constant
15 [Input Parameter |Covid-19 Proportion of Infected with Fatal Symptoms 4 Age Cohorts Constant 56 |Input Parameter |Community NP1 Community - Social Distancing % N/A Daily
16 |Input Parameter |Forecast Risk Upper/Lower Bounds 4 Age Cohorts Daily 57 |Input Parameter |Workplace NPI Workplace - 10 Segments Workplace Segment Daily
17 |Input Parameter |Forecast Risk Expected Value U/B/L Probability % N/A Constant 58 |Input Parameter |Workplace NPI Workplace - Mask Max Reduction % N/A Constant
18 |Input Parameter |HR Patient Contact Date of Distribution Start N/A Daily 59 |Input Parameter |Workplace NPI Workplace - Mask Compliance % N/A Daily
19 |Input Parameter |Household NPI Household wo Elderly NPI N/A Daily 60 |Input Parameter |Workplace NPI Workplace - Social Distancing Reduction % N/A Constant
20 |Input Parameter |Household NPI Household w Elderly NP1 N/A Daily 61 |Input Parameter |Workplace NP1 Workplace - Social Distancing % N/A Daily
21 |Input Parameter |Household NPI Single Homes NPI N/A Daily 62 |Input Parameter |Travel Travelling rate % - Travellers US, Int'l, Commuting Daily
22 |Input Parameter |Living in LTC NPI Living in LTC - Protocol 1 N/A Daily 63 |Input Parameter |Travel Out of Region Infection Rate US, Int'l, Commuting Daily
23 |Input Parameter |Livingin LTC NPI Living in LTC - Protocol 2 N/A Daily 64 |Input Parameter |Testing Asymptomatic Testing Rates 4 Age Cohorts Daily
24 |Input Parameter |Livingin LTC NPI Living in LTC - Protocol 3 N/A Daily 65 |Input Parameter |Vaccine Symptomatic Testing Rates 4 Age Cohorts Daily
25 |Input Parameter |Livingin LTC NPI Living in LTC - Mask Max Reduction % N/A Constant 66 |Input Parameter |Vaccine Vaccination - Supply N/A Daily
26 |Input Parameter |Living in LTC NPI Living in LTC - Mask Compliance % N/A Daily 67 |Input Parameter |Vaccine Vaccination - Daily Injection Capacity N/A Daily
27 |input Parameter [Livingin LTC NPI Living in LTC - Social Distancing Reduction % N/A Daily 68 |Input Parameter |Vaccine Vaccination - Distribution by Age 4 Age Cohorts Daily
28 |Input Parameter |Livingin LTC NPI Living in LTC - Social Distancing % N/A Constant 69 |Output Results |Model Outputs Susceptible 4 Age &4 Living Status Daily
29 |Input Parameter |Working in LTC NPI 'Working in LTC - Protocol 1 N/A Daily 70 |Output Results [Model Outputs Vaccinated 4 Age &4 Living Status Daily
30 |Input Parameter |Working in LTC NP| Working in LTC - Protocol 2 N/A Daily 71 |Output Results |Model Qutputs Exposed 4 Age & 4 Living Status Daily
31 |Input Parameter |Working in LTC NPI Working in LTC - Protocol 3 N/A Daily 72 |Output Results |Model Outputs Asympt 4 Age &4 Living Status Daily
32 [Input Parameter |Working in LTC NPI Working in LTC - Mask Max Reduction % N/A Constant 73 |Output Results |Model Outputs Asympt Test-Pending 4 Age &4 Living Status Daily
33 |Input Parameter |Working in LTC NPI 'Working in LTC - Mask Compliance % N/A Daily 74 |Output Results |Model Outputs Asympt Positive 4 Age & 4 Living Status Daily
34 [Input Parameter |Working in LTC NPI 'Working in LTC - Social Distancing Reduction % N/A Daily 75 |Output Results |Model Outputs Sympt Mild 4 Age &4 Living Status Daily
35 |Input Parameter |Working in LTC NPI 'Working in LTC - Social Distancing % N/A Constant 76 |Output Results |Model Outputs Sympt Severe 4 Age & 4 Living Status Daily
36 |Input Parameter |Elem/High School NPI Elem/High School - Protocol 1 N/A Daily 77 |Output Results |Model Outputs Sympt Fatal 4 Age &4 Living Status Daily
37 [Input Parameter [Elem/High Schoal NPI Elem/High School - Protocol 2 N/A Daily 78 |Output Results [Model Outputs Sympt Test-Pending 4 Age & 4 Living Status Daily
38 [Input Parameter [Elem/High School NPI Elem/High School - Protocol 3 N/A Daily 79 |Output Results  |Model Outputs Sympt Positive Mild 4 Age &4 Living Status Daily
39 [Input Parameter [Elem/High School NPI Elem/High School - Mask Max Reduction % N/A Constant 80 |OutputResults [Model Outputs Sympt Positive Severe 4 Age &4 Living Status Daily
40 |input Parameter |Elem/High School NPI Elem/High School - Mask Compliance % N/A Daily 81 |Output Results |Model Outputs Sympt Pasitive Fatal 4 Age &4 Living Status Daily
82 |Output Results |Model Outputs Recovered 4 Age &4 Living Status Daily
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SCARSIN IS READY . - scarsin
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Running a National Decision Support

scarsin
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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.

November 23, 2020 Scarsin 2020 Slide - 41




