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COVID-19 spreads rapidly to more than 200 countries

—— COVID-19 cases is expanding rapidly worldwide
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As of April 7,
1,430,981 confirmed cases, 83,087 deaths
209 countries, areas or territories with cases

Number of infections globally is increasing

rapidly in the past 10 days

Number of global infections
(in thousands)
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Source: JHU, CSSE, https://systems.jhu.edu/research/public-health/ncov/, as of Apr 7
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https://systems.jhu.edu/research/public-health/ncov/
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COVID-19 spreads quickly in US,

being tested

United States

329.5M people

States Reporting Cases of COVID-19 to CDC"

« March 13 — President declared
National State of Emergency
e March 26 — US has most cases in

world
* April 5—-96% of Americans under
stay-at home orders

Reported Cases
(last updated April 7, 2020)

None
() 61050
@ 101 to 500
@ 501 to 1000
@ 1001 to 5000

@ 5001 or more

As of 7:00am EST April 8:

399,929 confirmed cases
12,911 deaths

more cases are reported as more people
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United States Response Timeline
Federal Government and CDC provide direction and recommendations for State and Local Gov'ts

« January 22, 2020 — First confirmed COVID-19 case in the US
« January 31, 2020 — Entry into the US from China restricted

* February 29, 2020 — First US death reported in Washington (WA) and state of emergency in WA declared; FL and CA
follow days later

« March 6, 2020 — University of Washington cancels classes; NY and CA soon follow; President signs $8.3B emergency
funding bill related to the virus

« March 11, 2020 — NBA and NHL professional sports leagues suspend season after players test positive
« March 13, 2020 — President orders travel ban from most European countries for 30 days; declares national emergency

« March 16, 2020 — 22 States, the District of Columbia, and Puerto Rico closed schools; President issues 15-day plan for
Social Distancing to curb spread of virus

« March 19, 2020 — Virus present in all 50 states; 43 states have closed schools; CA orders shelter in place; State
Department advises against any foreign travel

« March 21, 2020 - 5 states and more than 25% of US advised to shelter in place
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United States Response Timeline
Federal Government and CDC provide direction and recommendations for State and Local Gov'ts

March 25, 2020 — 17 states and nearly 50% of US shelter in place
March 26, 2020 — US now has the most COVID-19 cases in the world

March 27, 2020 - $2T stimulus package signed into law; the third stimulus package in response to COVID-19

March 29, 2020 — President extends nation-wide Social Distancing through the end of April
March 30, 2020 — 27 states (225M people) and over two-thirds of US shelter in place
March 31, 2020 — 30 states (250M people) and over three-quarters of US shelter in place
April 1, 2020 — 90% of US now sheltering place

April 3, 2020 — US deaths top 6,000

April 6, 2020 — NYC shows signs that daily cases are flattening

April 8, 2020 — NYC reports highest daily death toll
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Active Cases per LO0K Population

Projection band of active cases in next 150 days in US
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Optimistic
Scenario

Normal
Scenario

Pessimistic
Scenario

Projected total

confirmed cases Estimated

Peak time

Projected total
confirmed cases

per 100k
population

1.91M 579.8 4/16/2020
2.30M 696.9 4/23/2020
3.06M 930.2 4/29/2020

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Projection of active cases per 100k population in next 150 days iIn
New York, New Jersey, and Louisiana
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Projection of active cases per 100k population in next 150 days iIn
Pennsylvania, Florida, Michigan, Massachusetts, and California
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Projection band of active cases in next 150 days in New York
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart == | Q V | /_\



Projection band of active cases in next 150 days in Massachusetts
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in Pennsylvania

= Artual Active Cases per 100k Population
=== Projected Active Cases per 100k Population
0 Projected total
. r
Projected total ojecled tota .
confirmed confirmed Estlma_lted

g cases per 100k Peak time
g cases :
m population
= 300 i
§
™ l'r.ul'-lull'..
: SN Optimistic 76.5K 597 4/20/2020
i ! N Scenario :
5 204 J.-’ '1‘
i / Y Normal
v S g -
_% / ) Sesnals 90.3K 705 4/25/2020
S f \\\

- Pessimistic 169.0K 1320 5/03/2020

. Scenario :
"h
u ] -.'-_'---""--u- _________ e
2020-04 102005 02006 102007 020-08 202009
Date

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart == | Q V | /_\



Projection band of active cases in next 150 days in California

Active Cases per LDOE Population

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
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Projected total

confirmed
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37.9K
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and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in New Je

=== Projected Active Cases per 100K Population
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in Florida
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confirmed confirmed Estlma_lted
c cases per 100k Peak time
g cases .
150 - population
E- c“'.--h'h
l :JJ “\
- / Optimistic 97.7k 444.2 4/28/2020
. / L Scenario ' '
m 100 ,’J \\
i %
5 .f-* \‘ N I
w H A orma
% / N o 120.7k 548.6 5/04/2020
< \
50 1 S
R Pessimistic
. Scenario 156.3K 710.8 5/10/2020
0 oe=scaaa S
2020-04 202005 2020-06 2020-07 2020-08 2020-09
Date

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart == | Q V | /_\



Projection band of active cases in next 150 days in Michigan

--- Projected Active Cases per 100K Population
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and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in Louisiana
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and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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Validation results for US

Predicted v.s actual cases deviation in US
Mar 03 — Apr 07
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Validation results for NY/ NJ/ CA
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20.00% Mar 19 — Apr 07

10.00% : PR
0.00% \—\ N—— : — — —

N Q N Q Q NS N N Q Q Q Q Q Q Q Q Q Q Q
110.00% (S s Y Q v Ne— " Qv Q¥ Qv N Qv N Qv Q¥ N N N N N
6 \&\m 3 3 - \&\m \&\'v \&\ \&\’v \&\’v \&\’v \Qa,\” \&\” \Qa,\” \Qv\'» \Qv\” \Qv\'» \Qv\'b \Qv\'» \Q& \Qv\'» \Q&
-20.00% » 2 a4 P > 2 A° ) P P - o N N g Ny N N N &
T+1 T+2 T+3 T+4 T+5 T+6 T+7
60.00% Predicted v.s actual cases deviation in New Jersey

40.00%
20.00%
0.00%

Mar 19 — Apr 07

Q, Q
-2000% ¥ Ry
-40.00% \°°’\ \0“\
-60.00%
40.00% Predicted v.s actual cases deviation in California
Mar 19 — Apr 07
20.00%
0.00%
S S > 0 o 0 0 o 0 o o> o o o o o '19%0 '»&Q '9’9
-20.00% 0'1)\ \00,\ \Qo,\ \00, \00,\ \Qo,\ \00,\ \00,\ \Qo,\ \00,\ \00,\ \Qo,\ \00,\ \Qb‘\ Qb‘\ Qb‘\ \Qb‘\ Qb‘\ Qb‘\ 0&\ Qb‘\
N D e WV 0 A P A° o AP D o £ N NG $ > & ® N &
-40.00% T+1 T+2 T+3 T+4 T+5 T+6 T+7

19



Validation results for MIl/ FL/ MA
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Validation results for LA/ PA
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New infections steadily decrease since end of March

Mumber of confirmed cases by province
(as of 6 April):

|:| 10-99 confirmed

[ 100-499 confirmed

[ 500-999 confirmed

[ 1000-4999 confirmed

[l 5.000-9.999 confirmed

. =10,000 confirmed

Italy

135,586 Confirmed cases
17,127 Deaths
60m Population

Flights from China closed since
Jan-20

Early measures (starting Feb):
restrictions on mass gatherings,
collective sports, gyms etc.
Schools closure since Feb-24th
for selected regions, Mar 2-5t" for
other

Restrictive measures starting
Mar.8™: people movement
allowed only for basic
necessities (work or health or
urgencies (incl. essential goods
supply)

Additional measures starting
Mar 22" Stop production and
commercial activities except
essential supply chains (food,
energy, health ..); further
limitation for movements across
municipalities, increased
penalties for non-compliance

Number of infections in Italy
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Projection band of active cases in next 150 days In Italy

175 | -=-=- Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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4/10/2020

4/16/2020
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Active Cases per 100K Population

Projection band of active cases in next 150 days
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—— Actual Active Cases per 100K Population

T T T
2020-03 2020-04 2020-05

T
2020-06
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In Lombardia

Projected total

Projected Total

Confirmed confirmed Estimated peak
cases per 100K time
Cases .
population
60.8K 604 4/6/2020
69.3K 688 4/10/2020
86.2K 934 4/17/2020

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Active Cases per 100K Population
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Projection band of active cases in next 150 days in Veneto

--- Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population
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Projected total
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619

750

934

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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Active Cases per 100K Population

Projection band of active cases in next 150 days in Emilia
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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4/12/2020

5/1/2020
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Active Cases per LDOK Population

Projection band of active cases in next 150 days in Piemonte

300 - === Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population
750 LN Projected Total PrOJect'ed total .
5 . confirmed Estimated peak
\ Confirmed :
\ cases per 100K time
: Cases .
\ population
200 - K
\\\
A o
\ Optimistic 18.6K 428 4/10/2020
) Scenario
150 %
%
%
A Normal
AN : 23.0K 528 4/15/2020
100 A . Scenario
\x\‘
Pessimistic 30.0K 688 4/20/2020
50 1 . Scenario
ﬂ | e
2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09
Date

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart =1 Q VIA 28



Projection band of active cases in next 150 days in Marche

250 1

Lﬂ [
= =2
, K

-

Active Cases per 100K Population
=
[=]

=== Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population

-
---------

T T T
2020-03 2020-04 2020-05

T
2020-06

Date

T T T
2020-07 2020-08 2020-08

Optimistic
Scenario

Normal
Scenario

Pessimistic
Scenario

Projected Total

Confirmed
Cases

8.2K

9.3K

12.1K

Projected total
confirmed Estimated peak
cases per 100K time
population

533 4/7/2020
604 4/10/2020
787 4/18/2020

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Active Cases per 100K Population

Projection band of active cases in next 150 days in Rest of Italy

1001 === Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population .
. Projected Total Pro!ected izl :
N . confirmed cases Estimated peak
a0 - v Confirmed :
\ C per 100K time
\ ases :
\ population
‘\
%
L]
o \ Optimistic
\ P : 51.4K 148 4/8/2020
\ Scenario
I|“l
%
%
40 1 \
" Normal Scenario 65.0K 187 4/12/2020
)
\\\
\'\
20 | ‘\\ - . -
SEESIMIEIE 80.8K 233 4117/2020
e Scenario
u 4 o= b L T T - -
2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09
Date

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart == | Q V | /_\
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Validation results for Italy

Predicted v.s actual cases deviation in Italy
Feb 25 - Apr 6
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Validation results for Lombardia, Veneto and Emilia Romagna
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20.00% Predicted v.s actual cases deviation in Lombardia
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Validation results for Piemonte, Marche and Rest
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150.00% Predicted v.s actual cases deviation in Piemonte
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New infections on a decreasing trend for about 5 days

Map of states with confirmed coronavirus

cases (as of 30 March):
[T confirmed 100-499

. Confirmed 500-099
. Confirmed 1000-9999
. Confirmed =10000

Germany

107,663 Confirmed
2,016 Deaths
83m Population

* Risk assessment of COVID-19
classified as “high”

» Extensive measures enforcing
social distancing

* Mar 16: school and daycare
closures

* Mar 16: Germany closed
borders with Austria, Denmark,
France, Luxembourg and
Switzerland

* Mar 22: Next 14 days - except
for same household not more
than 2 person allowed outside;
closure of personal care shops
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Source: Center for System Science and Engineering (CSSE) at John Hopkins University JHU)
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
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Projection band of active cases in next 150 days in Germany

=== Projected Active Cases per 100K Population
= MActual Active Cases per 100K Population ! !
100 Projected Projected Total
o Total Confirmed Estimated
J/ s Confirmed Cases per 100k | Peak Time
¢ o] ™ Cases Population
g Optimistic 147.1K 176.9 04/06/2020
S 5 Scenario
8w Normal 153.7K 184.8 04/17/2020
v . Scenario
0 Pessimistic 198.9K 239.2 04/25/2020
e Scenario
ﬂ.
202&!-[}!3 2026-04 202&!-[!5 IUEEI}I-DE IUIIZI}I-D? JUIE}I-DE IUEE}I-DS
Date

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart =1 Q VIA 36



Validation results for Germany

Predicted vs. actual cases deviation in Germany
Mar 1 —Apr 6
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Spikes in new infections may reflect under reporting in previous days

France
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Confirmed cases per million inhabitants by
region

78,167 Confirmed cases
10,343 Deaths
65m Population

* Mar 13: schools closure

* Mar 16: closed borders

* Mar 17: 15 day
containment phase began

Number of infections in France

France: Total
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Source: European Centre for Disease Prevention and Control

https://www.ecdc.europa.eu/en/publications-data/download-todays-data-geographic-distribution-covid-19-cases-worldwide
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Active Cases per 100K Population

Projection band of active cases in next 150 days in France

160 - --- Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population
. Projected Total
140 1 Projected Total 1€
. Confirmed
Confirmed
Cases per 100k
120 Cases .
Population
/"—-‘q“"‘\
100 s \‘\\
/ ™ Optimistic
! LY
/ N pHmIS 116.8K 178.8
80 - / . Scenario
/ 5
\\\
\\
60 N Normal
. . 144.1K 200.9
e Scenario
40 A “"H.
Tl Pessimistic
See : 198.8K 304.6
20 ==, Scenario
0 |
2026-03 2026-04 2026-05 2026-06 2026-0? 202&1—08 202&1—09

Date

*The data is from ECDC.

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

Estimated

Peak Time

04/21/2020

04/26/2020

05/01/2020

represented by the shaded area(s) on each chart =1 Q VIA

40



Validation results for France
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Predicted vs. actual cases deviation in France
Mar 1 —Apr 6
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New infections on a decreasing trend for about 6 days

Spain
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Mumber of confirmed cases per million
inhabitants by province {as of 1 April):
|:| Mo data available
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D Confirmed 250-499
[ confirmed 500-999
. Confirmed 1,000-2,999
[l confirmed 3,000-4,999
. Confirmed =5,000

The Government of Catalonia does not give data at the

provincial level.

141,942 Confirmed cases
14,045 Deaths
47m Population

* Mar 11: school closure

* Mar 14: Government
Alarm State Declaration

* Mar 22: Restrictive
measures extended until
April 12t

Number of infections in Spain
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Source: Center for System Science and Engineering (CSSE) at John Hopkins University JHU)
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
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Projection band of active cases in next 150 days in Spain
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=== Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population

2020-03

2020-04

2020-05

2020-06 020-07 2020-08 2020-09

Date

Optimistic
Scenario

Normal
Scenario

Pessimistic
Scenario

Projected
Total

Confirmed
Cases

167.4K

209.8K

345.1K

Projected Total
Confirmed

Cases per 100k

Population

359.9

451.1

742.2

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart

Estimated
Peak Time

04/14/2020

04/22/2020

05/04/2020

=IQVIA

44



Validation results for Spain

Predicted vs. actual cases deviation in Spain
March 1 —Apr 6
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New infections seem to stabilize, the #s are likely underreported due to

limited testing

UK
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Confirmed cases by country and NHS region in
the United Kingdom['1=]

Number of severe cases in the UK

55,949 Confirmed cases
6,171 Deaths
66m Population

Early measures: home isolation
of suspect cases (first 2 cases
reported on the 31st of
January)

12th of March: social distancing
of anyone with symptoms +
certain population (elderly
people, asthma, diabetes) +
encourage working from home
Friday 20th March: School
closures except children of key
workers

23'd March Restrictive
measures announced people
movement allowed only for
basic necessities

28t March: announcement of
testing extension

UK: Total
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Source: Center for System Science and Engineering (CSSE) at John Hopkins University JHU)
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
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Projection band of severe active cases in next 150 days in UK

250

-=-- Projected Severe Active Cases per 100K Population
—— Actual Severe Active Cases per 100K Population

Limited testing data;

Projected
Total
Severe

Projected
Total Severe
Confirmed

Estimated

: - - - - - - i
2 200 Projections likely significantly Confirmed fgg’kes per FeaKiime
H underestimate true impact- interpret with caution Cases Population
5 ] v Optmistic 127.6K 192.1 05/02/2020
" / A Scenario
g /
[ / -~
U ’I‘ %""-.
g 1001 / . Normal
7 / ormal 180.6K 271.8 05/12/2020
. ! ‘*-u__u Scenario
7 Pessimistic
. 286.6K 431.4 05/28/2020
Scenario
0_
2026-04 ZGEb-DE 2026-06 2026-0}' 202b-08 20'26-09
Date

*The recovery data from JHU source remains the same from 3/23/2020 .

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
represented by the shaded area(s) on each chart
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Validation results for UK

Predicted vs. actual cases deviation in UK

Mar 1 — Apr 6
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COVID-19 spreads in Japan

Japan

Status (as of 7-Apr):
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Reported Cases (as of 7-Apr)
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Measures:

3,906 confirmed cases, 80 deaths,
622 recovered.

44 of total 47 prefectures affected.
Many infections have occurred in
clusters in four areas, Hokkaido,
Tokyo, Nagoya and Osaka.

School closures: since 2-Mar

Quarantine: 14-day quarantine
needed for all travellers since 3-Apr.

Travel restrictions: travel alert raised
to level ‘stop unnecessary travel’ for
all countries since 3-Apr.

Border Control: non-Japanese
travellers cannot enter Japan since

3-Apr.
State of emergency: government
announced being “Near to declaring

state of emergency for specific cities
such as Tokyo, Osaka” on 6-Apr.
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Number of infections in Japan
keeps on increasing rapidly

Number of total cases in japan
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Source: Ministry of Health, Labour and Welfare
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Active Cases per 100K Population

Projection band of active cases in next 150 days in Japan

=== Projected Active Cases per 100K Population
—— Actual Active Cases per 100K Population

2020-06
Date

2020-03 2020-04 2020-05

2020-07 2020-08 2020-09

Optimistic
Scenario

Normal
Scenario

Pessimistic
Scenario

Projected Total

Projected )
Total %Zgg;m z? Estimated
Confirmed P Peak Time
100k
Cases _
population
5.49k 4.33 05/01/2020
6.88k 543 05/05/2020
8.88k 700 05/10/2020

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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7/-day Validation results for Japan
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COVID-19 continuing to spread in Canada
Due to lack of testing up to March 22, new cases are under reported

Canada
37.7M people

Provincial Reporting of Covid-19 Cases

Reported Cases
(updated Apr 7, 2020)
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* Québec’s optimistic scenario, COVID-19 As of 11:59pm EST April 7:

could kill 1,263 Quebecers by the end of , 17 897 confirmed cases
April. Worst-case scenario the death toll
could hit 8,860.

« Saskatchewan and Newfoundland set to
release projections on COVID-19 today.

« 1,230 new cases
» 381 deaths
« 4,028 patients recovered
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https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6

Canada Response Timeline

January 25, 2020 : First confirmed COVID-19 case in the Canada (Ontario Resident)

February 28, 2020 : First presumed case of COVID-19 is confirmed in Quebec

March 7, 2020: First person in Canada to die after contracting COVID19

March 13, 2020 : Quebec shuts all daycares, public schools, CEGEPs and universities for two weeks.

March 16, 2020 : Trudeau announces the Canadian border will close to all countries except the United States.
March 16, 2020: Ontario announces that bars and restaurants close, as well as private schools, daycares.

March 17, 2020 Premier Doug Ford announced a state of emergency for Ontario

March 23: Ontario and Quebec order all non-essential workplaces to close

March 25, 2020 :The federal government announces that isolation is now mandatory for people who return to Canada
from outside the country.

March26, 2020: The federal government imposes quarantine regulations that would mean heavy fines for travellers
returning to the country who ignore self-isolation rules.

April 4, 2020 : Québec added two new regions, Charlevoix and Rouyn-Noranda, to the list of regions subject to cross
provincial boarder checkpoints.

April 4, 2020 : Several more businesses, and construction sites in Ontario will to close at the end of the day.
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Projection band of active cases
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next 150 days in Canada

Projected total

Projected Total
Cases per 100K
Population

confirmed
cases

Optlmls_tlc 47 6K 126.46
Scenario

Normal 55.34K 147.0
Scenario

Pessimistic 74.67K 198.35
Scenario

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in Quebec
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Optimistic
Scenario

Normal
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Projected Total
Cases per 100K
Population

Estimated Peak
time

Projected total

confirmed cases

21.19K 248.24 04/19/2020
24.34K 285.11 04/26/2020
32.21K 377.21 05/06/2020

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in British

Columbia
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confirmed cases

2.57K 50.29
2.89K 56.63
3.7K 72.36

Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Projection band of active cases in next 150 days in Alberta
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
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Projection band of active cases in next 150 days in Ontario
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is
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Projection band of active cases in next 150 days in Rest of

Country
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Note: Shaded area is the range of values that is likely to include the correct projected estimate for a given data category. Wider band can result from limited data availability, small studies,
and conflicting data, while smaller band can result from extensive data availability, large studies, and data that are accurate and transparent. The model presented has 3 scenarios and is

represented by the shaded area(s) on each chart
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Validation results for CA

Predicted v.s actual cases deviation in CA
Mar 19 — Apr 06
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Validation results for AB/ BC/ ON
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Validation results for QC and ROC

Predicted v.s actual cases deviation in QC
Mar 23 — Apr 06
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COVID-19 Al Prediction Platform v0.1.3

« Automated process to update the
statistics for each country from JHU

« Daily updated predictions with new data

* Projections with range for different
scenarios

« Drill down to state or province or city level
* Visualization with heat maps
« Country response measures over time

« Automate PPT generations

— infoctus
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Agenda

+ COVID-19 Predictions

« US National and Regional

Italy National and Regional
- EU

Canada National and Regional

Japan

Platform

+ Next steps
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COVID-19 Al Prediction for additional countries
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We developed China, Japan, US, EU top 5 national level predictions.
For Italy, we delivered national and 4 regional predictions to Italy RBU team
For Canada, we developed national prediction and 6 regional predictions

For Japan, we delivered national prediction and 2 regional predictions to Japan RBU
team

For Romania, we delivered the national level prediction to Romania RBU team.

We started developing predictions for Brazil, Hungary, Mexico, Poland, Lithuania,
Switzerland, and Australia
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Next steps

COVID-19 Outbreak

Simulation

Continue expanding to more countries
Expanding predictions at lower geographic levels

» Develop simulations for COVID-19 diagnosed cases for scenarios of non
pharmaceutical interventions being removed post peaks

Continue developing the platform as expanding to more countries and lower
geographic level
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COVID-19 Al Prediction Platform potential applications

INTERNAL

£S€ || Input for business impact assessment

Pv?)vo\ox Input for business continuity planning

-"EIII%- Input for consulting and service projects

IQVIA confidential. For discussion purposes only. Not approved by management. Post-Legal.

EQ
/%\
AR
2

EXTERNAL

To help federal and state governments to
plan and build hospital beds and ICU units,
to procure medical suppliers

To help payer and insurance companies to
evaluate the financial impact of COVID-19

To help providers to plan healthcare
resources needed to care for CoVID-19
patients

To help manufacturers and suppliers to plan
the manufacturing capacity, inventory and
distribution to meet the demand

IQVIA




The main objective is to predict the peak and extend of COVID-19 epidemic
based on public data from national and regional health commissions

Objectives —

Predict newly confirmed and
total confirmed cases daily to
forecast the inflection point and
the number of total confirmed
cases;

Predict different scenarios, and
test challenges like returning to
work impact on disease control;

Predict cases at regional level
as data is available, esp. the
“hot spots”, to provide information
for medical resource planning

Automated process with
platform and visualization

Note:

All raw data is from National Health Commission and Regional Health Commission
The model performance highly depends on accuracy, transparency, and promptness of public data

Model Selection and data sources

Different models/approaches were tested, Al Dynamic SEIR model was chosen with best

performance

SEIR Compartmental Model

Logistic Growth Model
Week Il

Week |

Dynamic SEIR Model

Week Il

Public data usually released by national/regional health commission will be fed into model for daily

prediction

Date

Total Population

# of Net Infectious (Confirmed)
Cases

# of Exposed Case (Estimated by
Projection Factor)

# of Death

# of Heal Cases

[ZJ
1

NN NAE

NN N NA
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