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Figures S1-549.
The probability of resurgence P(Rt > 1) (in green) and the different events generated

by the Naive (gray), Single Source (blue) and Multiple Source methods (orange) at both
county and state level.
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Figures S1-549.
The probability of resurgence P(Rt > 1) (in green) and the different events generated

by the Naive (gray), Single Source (blue) and Multiple Source methods (orange) at both
county and state level.
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Multiple Sources Method I Signal Event

Weekly Confirmed Cases (New Mexico)
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Weekly Confirmed Cases (North Dakota)
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Naive Method —— P(R:>1) Initial Training Period
Single Source Method |  Gold Standard Event Gold Standard (JHU Cases) S4 7
Multiple Sources Method I Signal Event

Weekly Confirmed Cases (South Carolina)
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Figures 550-S139.

Visualization of the multiple sources model as a function of time. The model's output (orange)
is compared against the onsets (vertical gray tick marks) of the COVID-19 reported cases
(gray-filled curve). As more information becomes available, the EWS model is re-trained to
select the proxies that best fit the training data available (represented by the blue shading on
each Figure). A list of the selected proxies for each model, along with a performance table are
also presented.



AL, Jefferson 50

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by t':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
;1o T = e 5 r0.91
Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B PP PP
(GT) covid sy_mptoms 1.00 0 0 1 0O 0 5
(GT) quarantine - 0.99 0 01 0 05
(GT) Acute bronchitis 0.96 0 0 1 01 4
(GT) Bronchitis 0.91 1 0O 2 71
0.76 1 10 413 1
0.46 1 20 530 0
: I | L, 000 1 2 0 556 0
1020'03‘?010'05'23 202037 20230%7 210 . 101‘—"*2'\'1
Model 2 mmmm oo ooooooooooooooo r0.91
tp fp fn tp fp fn
(GT) covid 8 p 1p p fp
(GT) covid-1_9 _ 1.00 0 0 2 0O 0 4
(GT) Abdomllnal pain 0.99 0 0 2 0O 0 4
(GT) Asphyxia 096 0 0 2 0 0 4
(GT) D|zz_|ness 0.91 2 2 0 2 0 2
(GT) Vertigo 0.76 2 30 2 81
0.46 250 429 0
| 0.00 2 60 4 46 0
| I
|
I T T T T 1 _O
1020'03‘?010'05'23 202037 20210%7 210 . 101‘—"*2'\'1
1o =Y r0.91 ] tp fp fn tp fp fn
(GT) covid 1.00 0 0 3 0 0 3
(GT) cowd-1_9 . 0.99 0O 0 3 0 0 3
(GT) Abdomllnal pain 0.96 1 0 2 0O 0 3
(GT) Asphyxia 0.91 2 0 1 1 0 2
(GT) fever 076 3 6 0 340
(GT) covid symptoms 0.46 310 O 319 0
0.00 316 0 3310
| | |
|
I T T T T 1 _O
7_020'03:%;0'10'05’23 20103&7—1 1021’05_0X')_021'01 A 1011’X231



AL, Madison

Proxies selected by the
Multiple Sources method
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AR, Pulaski

Proxies selected by the
Multiple Sources method
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Performance as a function of

Training Out of sample

tp fp fn tp fp fn
B
1.00 0 01 0 0 2
0.99 0 0 1 0 0 2
0.96 0 01 0 0 2
0.91 1 00 1 41
0.76 1 00 218 0
0.46 1 00 246 O
0.00 1 40 274 0

tp fp fn tp fp fn
B
0.99 0 0 2 0 01
0.96 0 0 2 011
0.91 1 01 0 41
0.76 2 00 1 80
0.46 210 1320
0.00 211 O 166 0

tp fp fn tp fp fn
B
1.00 0 0 3 0 0O
0.99 0 0 3 0 0O
0.96 0 0 3 0 20
0.91 211 0 30
076 2 31 0 60
0.46 3 60 010 O
0.00 339 0 019 O



AZ, Maricopa 53

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 T oooooooooooooeooo r 0.91 s
Training Out of sample
(GT) loss of smell tp fp fn tp fp fn
(GT) chest tightness B
(GT) covid-19 who 1.00 0 0 1 0 0 3
(GT) sars-cov-z 0.99 0 0 1 0O 0 3
(GT) covid 096 0 0 1 0 0 3
(GT) covid-19 0.91 100 0 3 3
0.76 1 10 1 7 2
0.46 1 50 220 1
L | 0 000 1 7 0 3550
1020'03‘1 2010'09‘\' 20230 2012
—————————————————————————————————————————————————————————————————————————————— - 0.99
Model 2
tp fp fn tp fp fn
(GT) covid symptoms B
(GT) Acute bronchitis 1.00 0 0 2 0 0 2
(GT) Bronchitis 0.99 2 10 0 11
(GT) Cough 0.96 2 30 210
(GT) Phlegm_ 0.91 2 50 250
(GT) Chest pain 0.76 250 2 80
0.46 2 70 217 0
0.00 211 0 235 0
|
l T T 1 ‘O
1020—03‘1 2010—09‘\’ 20230 510124
—————————————————————————————————————————————————————————————————————————————— - 0.99
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0 01
(GT) Acute bronchitis 0.99 2 1 1 1 0O
(GT) Bronchitis 0.96 2 2 1 1 0O
(GT) Cough 0.91 360 1 20
(GT) Phlegm 0.76 360 1 50
(GT) Chills 0.46 310 0 110 O
0.00 314 0 126 0
: | .
')_()'LO’O328 1010'0932 7_021'0 a0 1021'01 24



AZ, Pima

Proxies selected by the
Multiple Sources method
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CA, Alameda 55

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cowd—19_ 1.00 0 0 1 0O 0 4
(GT) che;t pain 0.99 0 01 1 0 3
(GT) covid symptoms 0.96 0 0 1 1 0 3
(GT) chest tightness 0.91 1 00 4 30
0.76 1 0O 4 8 0
| 0.46 110 425 0
: I 0 000 1 3 0 4 58 0
1020—03‘1 202007 1010—‘—0’3 0230 > 101\,—‘—2"’1
Model 2
tp fp fn tp fp fn
(GT)covid e e e [ 0.76 B
(GT) hovy long does covid last 1.00 0 0 2 0 0 3
(GT) cowd—19_ 0.99 0 0 2 0 0 3
(GT) chest pain 0.96 1 0 1 0 0 3
(GT) covid sy_mptoms 0.91 2 00 2 21
(GT) quarantine 0.76 2 00 310 O
0.46 210 324 0
I 000 2 5 0 3520
I
l T T T 1 - O
2010-03"” 1020—07 0% 1010—10’3X 7_01\,—0" A 201x—x2'“‘
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) chest pain 1.00 0 0 3 0O 0 2
(GT) covid symptoms 0.99 1 0 2 0O 0 2
(GT) Acute bronchitis 0.96 2 01 0 0 2
(GT) Sore throat 0.91 3 2 0 2 30
(GT) Throat irritation 0.76 3 4 0 2 6 0
(GT) covid 0.46 3 40 215 0
0.00 370 238 0
I
I
l T T T 1 - O
7_020'03‘1X 7_020’01‘ * 107—0_&0_31 7_021'01 A 1011’X231



CA, Contra Costa 56

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 0 0 4
(GT) che;t pain 0.99 0 0 1 01 4
(GT) covid symptoms 0.96 0 01 0 3 4
(GT) chest tightness 0.91 1 00 381
| 0.76 1 0O 313 1
0.46 110 3300
0 0.00 1 30 462 0
00T Lo i
Model 2
tp fp fn tp fp fn
(GT) fever T e r0.76 B
(GT) Ageusia 1.00 0 0 2 0O 0 3
(GT) Chronic pain 0.99 0 0 2 0 0 3
(GT) Diarrhea 0.96 0 0 2 01 3
(GT) Fatigue 0.91 1 0 1 0 3 2
(GT) Otitis 0.76 2 30 215 0
| 0.46 2 40 328 0
0.00 2 70 349 0
T 1 - O
0032} 50.052° 0207 . Lo i
Model 3 tp fp fn tp fp fn
B
(GT) Ageusia 1.00 0 0 3 0O 0 2
(GT) Asthma 0.99 0 0 3 0 0 2
(GT) loss of smell 0.96 0 0 3 0 0 2
(GT) chest tightness L _ L L Ll 0.46 0.91 1 0 2 2 00
Apple Mobility (transit) 0.76 1 0 2 2 50
(GT) chest pain 0.46 340 217 0
0.00 310 O 238 0
I
T 1 O
0-03 2 010_05 30 2021 o1- Al 2le A2 Al



CA, Los Angeles 57

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) Iosstaste 1.00 0 0 1 0 0 4
(GT) covid symptoms 0.99 0 01 01 4
(GT) quarantine 0.96 1 0 0 0 5 4
(GT) covid-19 who 0.91 100 110 3
0.76 1 00 2 15 2
| 0.46 1 00 4 32 0
| I | 0 000 1 00 461 0
20200%7 30 06%° 1010"’0—3 2011'06'0 N iSed »
Model 2 T oooooooooooooooo r0.91
tp fp fn tp fp fn
(GT) covid symptoms B
(GT) Chronic pain 1.00 0 0 2 0O 0 3
(GT) Diarrhea . 099 0 0 2 0 0 3
Apple Mobility (transit) 0.96 1 0 1 0O 0 3
(GT) nose bI_eed 0.91 2 00 1 3 2
(GT) Asphyxia 0.76 2 1 0 214 1
0.46 210 329 0
| | 0.00 2 70 3530
I
} T T T 1 _O
020977 320 0%° 1010"’0—3 20239 ° N iSed »
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms T e r0.76 1.00 0 0 3 0 0 2
(GT) nose bleed 0.99 0 0 3 0 0 2
(GT) Asphyxia 0.96 0 0 3 0 0 2
(GT) loss of smell 0.91 0 0 3 1 31
(GT) covid 0.76 3 00 110 1
(GT) quarantine 0.46 350 222 0
0.00 322 0 2 36
I I
I
} T T T 1 _O
7_07,0'033A 1010'06‘06 107—0_&0_31 202} 067 05 202 A A2



CA, Orange 58

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid-19 1.00 0 0 1 0O 0 4
(GT) loss taste 0.99 0 01 0 2 3
(GT) chest pain 0.96 0 01 0 2 3
(GT) chest tightness 0.91 0 01 1 7 2
0.76 1 2 0 4 17 O
0.46 1 20 4 34 0
. | | . 000 120 | 459 0
A
02007 000 2 L0200 Lo 2023 A
Model 2
tp fp fn tp fp fn
(GT) how long does covid last r 0.76 B
(GT) covid-19 1.00 0 0 2 01 3
(GT) covid symptoms 0.99 0 0 2 1 2 2
(GT) Acute .bronchitis 0.96 0 0 2 1 4 2
(GT) Ageu5|§ 0.91 1 0 1 2 51
(GT) Anosmia 0.76 2 2 0 3 80
0.46 2 30 324 0
| 0.00 2 60 356 0
l |
I T T T 1 _O
L2093 100670 oo™ 01 Lo
Model 3 tp fp fn tp fp fn
B
(GT) covid-19 1.00 0 0 3 0O 0 2
(GT) loss of smell 0.99 0 0 3 0 0 2
(GT) covid 0.96 0 0 3 0 0 2
(GT) how long does covid last L L 0.46 0.91 1 0 2 1 11
(GT) covid symptoms 0.76 1 4 2 2 4 0
(GT) covid-19 who 0.46 310 O 222 0
0.00 314 0 238 0
|
l |
I T T T 1 O
7_020'03‘1X 7_010 -06- 20 1010’XXAA 7_07,1 01 A0 10'lx X’ZAX



CA, Riverside 59

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid-19 1.00 0 0 1 0O 0 4
(GT) loss tastg 0.99 0 0 1 0 2 3
(GT) che;t pain 0.96 0 01 0 3 3
(GT) covid symptoms 0.91 100 370
0.76 1 00 311 0
| 0.46 1 20 431 0
. | | . 000 120 4 60 0
2020077 ;0 06> 1010"’0—3 L0230 ° 201X'X2’X1
Model 2 T oo ooooooooooooodoo e r0.91
. tp fp fn tp fp fn
(GT) covid symptoms B
(GT) nose pleed 1.00 0 0 2 0O 0 3
(GT) Ageusia 0.99 0 0 2 0 0 3
(GT) Chills 0.96 1 0 1 2 01
(GT) Dialrrhea 0.91 2 00 211
(GT) Fatigue 0.76 2 30 312 0
0.46 2 30 327 0
| | | 0.00 250 3550
} T T T 1 - O
2020077 ;0 06> 1010"’0—3 02307 ° 2o >
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms T T e r0.76 1.00 0 0 3 0 0 2
(GT) Ageusia 0.99 0 0 3 0 0 2
(GT) nose bleed 0.96 0 0 3 0 0 2
(GT) Chest pain 0.91 2 0 1 1 01
(GT) loss of smell 0.76 3 00 2 30
Apple Mobility (transit) 0.46 370 221 0
0.00 316 0 2 38 0
| | |
} T T T 1 - O
L2093 50067 L2030 L9 e



CA, Sacramento 60

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 01 4
(GT) chest pain 4+ A L A L) 0.46 099 0 0 1 01 4
(GT) covid symptoms 096 0 0 1 0 2 4
(GT) quarantine 0.91 1 0O 350
| 0.76 1 00 312 0
| 0.46 1 00 324 0
l | 0 0.00 1 30 4 61 0
2020—03‘1X2010—06‘°6 1010—‘—0’3 202301 2023 Y A
Model 2
tp fp fn tp fp fn
(GT) fever T r0.76 B
(GT) Burning Chest Pain 1.00 0 0 2 0O 0 3
(GT) Otitis. . . 0.99 0 0 2 0 0 3
Apple Mobility (trar_15|t) 0.96 0 0 2 0O 0 3
(GT) Nasal congestion 0.91 1 0 1 1 1 2
(GT) Wheeze 0.76 2 1 0 340
| 0.46 2 30 324 0
| 0.00 2 60 349 0
l ! T T 1 - O
202002 2 32000 0° 1010—‘—0’% 202301 M 2023 Y A
Model 3 5 tp fp fn tp fp fn
(GT) Burning Chest Pain 1.00 0 0 3 0O 0 2
Apple quility (transit) 0.99 0 0 3 0O 0 2
(GT) covid 0.96 0 0 3 0 0 2
(GT) covid symptoms il L 0.46 0.91 1 0 2 1 01
(GT) quarantine 0.76 1 1 2 2 50
(GT) fever 0.46 340 216 O
| 0.00 312 0 237 0
I
l ! T T 1 O
202002 2 32000 0° 1010—‘—0’% 202301 M 2023 Y A



CA, San Bernardino 6l

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT) chest tightness r 0.76 tp fp fn tp fp fn
(GT) covid . B
(GT) how long does covid last 1.00 0 0 1 0 0 3
(GT) covid-19 0.99 0 0 1 0O 0 3
(GT) loss taste 0.96 0 21 0 0 3
(GT) chest pain 0.91 0 2 1 1 3 2
0.76 1 50 312 0
| 0.46 1 60 329 0
. | | . 000 1 6 0 3520
020977 020307 o2y 01 101\,—‘—2"’1
Model 2 T oooooooooooooeoooo r0.91
. tp fp fn tp fp fn
(GT) covid B
(GT) how long does covid last 1.00 0 0 2 0 0 2
(GT) covid symptoms 0.99 0 0 2 0 0 2
(GT) Ageusia 0.96 1 1 1 1 21
(GT) Anosmi_a_ 0.91 2 1 0 1 31
(GT) Bronchitis 0.76 2 4 0 2 8 0
0.46 210 O 213 0
| | 0.00 213 0 2 38 0
l |
I T T 1 - O
020977 020307 o2y 01 101\,—‘—2"’1
------------------------------------------------------------------------------ - 0.96
Model 3 5 tp fp fn tp fp fn
(GT) how long does covid last 1.00 0 0 3 0 01
(GT) covid 0.99 0 0 3 0 01
(GT) sars-cov-2 0.96 2 1 1 0 01
(GT) Fever 0.91 2 31 1 00
(GT) covid-19 0.76 380 110
(GT) Anosmia 0.46 313 0 1 60
0.00 3300 110 O
l | | |
I T T 1 - O
')_()'L()’O‘ﬁi8 107—0_&0_31 7_021'01 M 1011’X231



CA, San Diego 62

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid sympto_ms 1.00 0 0 1 1 0 3
(GT)Acute.bronchltls 0.99 0 01 1 1 3
(GT) Ageusia 096 0 0 1 321
(GT) Anosmia 0.91 0 0 1 4 6 0
076 1 0 O 414 0
I | 046 1 2 0 428 0
L 0 0.00 1 20 4 58 0
; ; Ad . .
5 020,03 2020,06 2 2010,11 L 2021_01 1 201132 A1
Model 2
tp fp fn tp fp fn
(GT)covid T e [ 0.76 B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) covid symptoms 0.99 0 0 2 01 3
(GT) sars-cov-2 0.96 1 0 1 3 30
(GT) Acute.bronchitis 0.91 1 0 1 330
(GT) Ageusia 0.76 2 2 0 380
0.46 2 30 3300
I | 000 2 6 0 3530
! T T T 1 _O
7_020'03‘1X 7_020'06:[’ 1010’XXAA 7_021'01 M 1011’X231
------------------------------------------------------------------------------ - 0.96
Model 3 5 tp fp fn tp fp fn
(GT) covid-19 1.00 0 0 3 0O 0 2
(GT) covid 0.99 1 0 2 1 01
(GT) covid symptoms 0.96 2 21 1 01
(GT) Fever 0.91 2 31 2 10
(GT) Wheeze 0.76 370 2 70
(GT) Asphyxia 046 310 O 224 0
| 0.00 319 0 235 0
I
! T T T 1 _O
7_020'03‘1X 7_020'06:[’ 1010’XXAA 7_021'01 M 1011’X231



CA, San Francisco 63

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 5
(GT) covid symptoms 0.99 0 01 0 05
(GT) chest tightness 0.96 0 01 1 0 4
(GT) quarantine | 091 1 0 O 4 3 1
0.76 1 0O 511 0
I | 046 1 1 0 519 0
l 0 0.00 1 20 552 0
7_07,0'033A 7_020'0’!1‘(())'?0'08’2110103&01 7_021'01 > 1011’X231
Model 2
tp fp fn tp fp fn
(GT)covid T e [ 0.76 B
(GT) covid-19_ 1.00 0 0 2 0O 0 4
(GT) che§t pain 0.99 0 0 2 0O 0 4
(GT) covid symptoms 0.96 1 0 1 1 1 3
(GT) quarantine 0.91 2 00 2 3 2
(GT) fever | 0.76 2 00 311 1
0.46 210 3261
I | 000 2 40 450 0
l T T T T 1 _O
20200 * 202005020 08'211010'“'01 2021—07‘\’1 1011—‘—2'\’1
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) Asthma 1.00 0 0 3 0O 0 3
(GT) covid 099 0 0 3 0 0 3
(GT) covid-19 0.96 1 0 2 0 0 3
(GT) chest pain 0.91 2 0 1 2 21
(GT) covid symptoms 0.76 2 1 1 313 O
(GT) quarantine 0.46 2 1 1 320 0
| I 000 3 50 348 0
I
l T T T T 1 _O
7_07,0'033A 7_020'0’!1‘(())'?0'08’2110103&01 7_021'01 A 1011’X231



CA, Santa Clara 04

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms 099 0 0 1 0 0 4
(GT) chest tightness 096 0 0 1 113
(GT) quarantine 0.91 100 4 3 0
0.76 1 0O 412 0
| 046 1 1 0 421 0
L | | 0 0.00 1 20 459 0
7_07,0'033A 7_020'062 10’)_030—3 7_021'01 > 1011’X231
Model2 BRSO - 0.96
ode
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19_ 1.00 0 0 2 0 0 3
(GT) che§t pain 0.99 0 0 2 1 0 2
(GT) covid symptoms 0.96 2 00 1 0 2
(GT) fever N 0.91 2 1 0 2 41
(GT) Acute bronchitis 0.76 2 1 0 311 O
0.46 2 20 325 0
| 000 2 2 0 349 0
l | |
I T T T 1 _O
7_07,0'033A 7_020'06:[’ 107—0_&0_31 7_021'01 A 1011’X231
1o =Y r0.91 tp fp fn tp fp fn
B
(GT) chest pain 1.00 0 0 3 0O 0 2
(GT) covid s_ymptoms 0.99 0 0 3 0 0 2
(GT) Anosmia 0.96 1 0 2 0 2 2
(GT) Fever 0.91 300 1 41
(GT) Otitis 0.76 320 250
up2date 0.46 350 211 0
| 0.00 360 238 0
l | |
I T T T 1 _O
7_07,0'033A 7_020'06:[’ 107—0_&0_31 7_021'01 A 1011’X231



CO, Arapahoe 65

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid-19 1.00 0 0 1 0 0 2
(GT) covid sy_mptoms 0.99 0 0 1 1 01
(GT) quarantine 0.96 0 01 111
(GT) sars-cov-2 0.91 100 2 30
0.76 1 10 218 0
0.46 110 238 0
l | | 0 0.00 1 20 272 0
2020037 20200 li;010 092
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) how long does covid last 1.00 0 0 2 0 01
(GT) covid-19 0.99 1 0 1 0 01
(GT) covid symptoms 0.96 1 0 1 011
(GT) quarantine 0.91 1 0 1 1 6 0
(GT) Acute bronchitis 0.76 2 00 119 0
0.46 2 20 137 0
| | 0.00 2 30 166 0
e . . -0
2020037 20200 li;010 092
Model 3 tp fp fn tp fp fn
B
(GT)covid T [ 0.76 100 0 0 3 000
(GT) how long does covid last 0.99 1 0 2 0O 0O
(GT) covid symptoms 0.96 1 0 2 010
(GT) Bronchitis 0.91 2 0 1 0 40
(GT) quarantine 0.76 310 013 O
(GT) Acute bronchitis 0.46 3 4 0 029 O
0.00 380 056 0
L | |
T T 1 - O
2020'03‘1\’ 502007 '12010'09‘16



CO, Denver 516)

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
e N O | R 091 Training  Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid-19 1.00 0 0 1 0 0 2
(GT) covid symptoms 0.99 0 01 1 01
(GT) quarantine 0.96 0 0 1 1 11
(GT) sars-cov-2 0.91 1 00 2 30
0.76 1 10 218 0
| 0.46 1 10 2 38 0
: 0 0.00 1 20 270 0
2020037 20200 li;010 092
Model 2
tp fp fn tp fp fn
(GT)covid e [ 0.76 B
(GT) how long does covid last 1.00 0 0 2 0 01
(GT) covid-19 0.99 1 0 1 0 01
(GT) covid symptoms 0.96 1 0 1 1 20
(GT) quarantine N 0.91 2 00 1 40
(GT) Acute bronchitis 0.76 2 00 120 0
0.46 210 141 O
I 0.00 2 30 166 0
! T 1 - O
2020937 20200 li;010 092
------------------------------------------------------------------------------ - 0.96
Model 3 tp fp fn tp fp fn
B
(GT) covid 1.00 0 0 3 0 0O
(GT) how long does covid last 0.99 1 0 2 0O 0O
(GT) covid symptoms 0.96 3 00 0 0O
(GT) Acute bronchitis 0.91 3 2 0 050
(GT) Ageusia 0.76 320 018 O
(GT) Anosmia 0.46 3 30 033 0
0.00 350 056 0
I
! T 1 - O
2020'03‘1X 20200 _12010'09‘16



FL, Alachua o7/

12

Gold Standard (JHU Cases) | Target Event
Prolxiels sselected by the EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
Multiple Sources method
Model 1 Training Out of sample
@hevd BRI T 076 , @ tp fp fn
(GT) quarantine 1.00 0 0 1 0O 0 5
(GT) Whgeze 0.99 0 01 0 05
(GT) Anxiety 0.96 1 00 0O 05
(GT) Cough 0.91 1 00 1 0 4
0.76 1 0O 311 2
0.46 110 532 0
0 0.00 1 30 553 0
12
Model 2
(GT) covid 5 tp fp fn tp fp fn
(GT) covid-19 0.91 0 0 2 1 0 3
(GT) Cough 076 1 0 1 1 3 3
------------------------------------------------------------------------------ 0.46 046 2 2 0 419 0
0.00 2 30 447 0
0
a2
1o =Y r0.91 tp fp fn tp fp fn
B
(GT) covid-19 1.00 0 0 3 0O 0 3
Eg; Cough 099 0 0 3 003
covi 0.96 0 0 3
(GT) covid symptoms 0.91 2 0 1 2 31
(GT) Chest pain 0.76 330 360
(GT) Fever 0.46 3 4 0 328 0
0.00 390 344 0
-0



FL, Broward 68

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 0 0 4
(GT) che;t pain 0.99 0 0 1 1 0 3
(GT) covid symptoms 0.96 0 01 1 2 3
(GT) chest tightness 0.91 0 0 1 1 6 2
0.76 1 10 216 O
0.46 1 20 4 32 0
. | I o 000 1 3 0 4 60 0
2020077 ;0 06> 1020'102A 20230 * 2o >
Model 2
tp fp fn tp fp fn
(GT) covid symptoms e - 0.76 B
(GT) covid-_19 who 0.99 0 0 2 0O 0 3
(GT) Ageu5|a 0.96 0 0 2 0 0 3
(GT) Diarrhea 0.91 1 0 1 0O 0 3
(GT) Otitis 0.76 2 20 2 60
0.46 2 30 227 0
0.00 250 3530
I
l |
I T T T 1 - O
7_020'03‘1X 7_()7,0'063’5 102030_1& 20’11 -06° 2 10'lx AL A
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 2
(GT) Ageusia 0.99 0 0 3 0 0 2
(GT) covid-19 who 0.96 0 0 3 1 01
(GT) chest pain e L 0.46 0.91 1 1 2 1 50
(GT) covid 0.76 2 3 1 110 O
(GT) covid-19 0.46 370 224 0
0.00 314 0 235 0
I
l |
I T T T 1 O
7_020'03‘1X 7_()7,0'063’5 102030_1& 20’11 -06° 2 10'lx AL A



FL, Hillsborough 69

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid symptoms 1.00 0 0 1 0 0 4
(GT) fever. 0.99 0 0 1 0O 0 4
(GT) Ageusia 096 0 0 1 1 4 2
(GT) Anosmia 0.91 1 0O 210 2
0.76 1 20 4 13 0
| | 0.46 1 20 4 28 0
| 0 0.00 1 20 461 0
7,020'03‘ 87,010 06> 7,010"’13 202V 01> 202V A2
Model 2
tp fp fn tp fp fn
(GT) covid-19 T e e r 0.76 B
(GT) covid symptoms 1.00 0 0 2 0O 0 3
(GT) fever. 0.99 0 0 2 0 0 3
(GT) Ageusia 096 0 0 2 013
(GT)Anosml_a 0.91 1 0 1 2 61
(GT) Asphyxia 0.76 2 30 311 0
0.46 2 40 329 0
| | 0.00 2 70 354 0
l T T T 1 _O
1020—03‘182010—0633 2010—‘—'”g 202301 M Lo 21!
Model 3 5 tp fp fn tp fp fn
(GT) covid-19 1.00 0 0 3 0O 0 2
(GT) covid symptoms 0.99 0 0 3 0 0 2
(GT) fever . 0.96 0 0 3 0 0 2
(GT) Asphyxia 4L __J 1 L & [ .\ [\ 11 0.46 091 1 0 2 101
(GT) nose bleed 0.76 2 2 1 1 81
(GT) loss taste 0.46 360 221 0
0.00 320 0 235 0
I |
|
I T T T 1 O
202092 ® 20067 2010"’139 0207 . Lo 7



FL, Lake 70

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 01 0 0 4
(GT) qualrantlne 0.96 0 01 1 3 2
(GT) covid-19 who 0.91 100 2 6 0
0.76 1 10 216 0
| 0.46 1 20 4 34 0
l l 0.00 1 20 4 60 O
I T T T 1 - O
20040 100,06 H02012 Lot 01 Lo
Model 2
tp fp fn tp fp fn
(GT) chest pain B
(GT) covio_l-19 who 0.91 0 0 2 0O 0 3
(GT) Cardiac arrest 0.76 1 0 1 1 0 2
------------------------------------------------------------------------------ 0.46 046 2 0 0 320 0
0.00 2 70 3530
I
! ! T T 1 O
20040 00,06 H02012 Lot 01 Lo
Model 3 tp fp fn tp fp fn
B
(GT) Cardiac arrest 1.00 0 0 3 0O 0 2
(GT) how long does covid last 0.99 0 0 3 0 0 2
(GT) covid 0.96 0 0 3 0 0 2
(GT) covid-19 who e AL 0.46 0.91 0 0 3 0 21
(GT) covid-19 0.76 1 3 2 2 60
(GT) chest pain 0.46 380 219 0
0.00 321 0 235 0
I
! ! T T 1 O
20040 520-0° 13 2010—1139 202V 0130 202V A2



FL, Marion 71

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid sy_mptoms 0.99 0 0 1 0O 0 4
(GT) quarantine 0.96 0 0 1 2 2 2
(GT) nose bleed 0.91 100 360
0.76 1 10 4 13 0
0.46 1 20 429 0
| | | 000 1 4 0 459 0
I T T T 1 _O
20080 50062 1010’\’\"2 007 > Lo i
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 0 0 2 0 0 3
(GT) cov!d symptoms 0.96 0 0 2 1 0 2
(GT) covid-19 who 0.91 1 0 1 2 01
(GT) Dizziness 0.76 2 2 0 2 90
0.46 2 40 328 0
| 0.00 2 90 3510
! ! T T 1 _O
20080 50062 1010’\’\"2 L0207 > Lo i
Model 3 tp fp fn tp fp fn
B
(GT)covid T [ 0.76 100 0 0 3 00 2
(GT) covid-19 0.99 0 0 3 0 0 2
(GT) chest pain 0.96 0 0 3 0 0 2
(GT) covid symptoms 0.91 2 0 1 1 01
(GT) Dizziness 0.76 320 1 60
(GT) covid-19 who 0.46 370 219 0
0.00 3200 23 0
I
! ! T T 1 _O
1020—0A‘°A2010-06‘10 1010—1‘—’28 202V o140 Lo A



FL, Miami-Dade 12

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cowd—19_ 1.00 0 0 1 0O 0 4
(GT) che;t pain 0.99 0 01 1 0 3
(GT) covid symptoms 0.96 0 01 1 2 3
(GT) chest tightness 0.91 0 01 1 6 2
0.76 1 10 216 O
0.46 1 20 4 32 0
, | | | | Lo 000 1 30 4 60 0
2020077 ;0 06> 1020'102A 20230 * 2o >
Model 2
tp fp fn tp fp fn
(GT) covid symptoms T e - 0.76 B
(GT) covid-_19 who 1.00 0 0 2 1 0 2
(GT) Ageusia 099 0 0 2 1 0 2
(GT) Anosmla' 0.96 0 0 2 1 0 2
(GT) Chgst pain 0.91 1 0 1 2 21
(GT) Fatigue 0.76 2 30 312 0
046 2 4 0 329 0
000 2 7 0 352 0
! | : ! Lo
2020077 ;0 06> 1020'102A 2073'063 201X'X2’X1
oo =Y r0.91 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 2
(GT) Ageusia 0.99 1 0 2 0O 0 2
(GT) Anosmia 0.96 1 0 2 0 0 2
(GT) covid-19 who 0.91 2 0 1 1 11
(GT) Chest pain 0.76 350 2 90
(GT) Fatigue 0.46 380 221 0
0.00 316 O 235 0
! | : ! Lo
7_020'03‘1X 7_()7,0'063’5 102030_1& 20’11 06 9 10'lx AL A



FL, Orange 73

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 01 0 0 4
(GT)qualrantlne 0.96 0 0 1 1 3 2
(GT) covid-19 who 0.91 100 2 6 0
076 1 0 O 214 0
I 046 1 2 0 4330
| I 0 0.00 1 20 461 0
20200 82010 06> 7Jﬂc)—‘—‘—’z 0230 > 101\,—‘—2"’1
Model 2 T ooooooooooooooooooo r0.91
tp fp fn tp fp fn
(GT) chest pain B
(GT) covid-_19 who 0.99 0 0 2 0O 0 3
(GT) Ageusia 096 0 0 2 0 0 3
(GT) Anosmia 0.91 2 1 0 1 0 2
(GT) Hyperventilation 0.76 2 2 0 390
0.46 2 20 g2§ 8
0.00 2 60 5
I
l |
I T T T 1 _O
032% _.0633 11-2° 0130 A2
2020 20- 2020- 202} 202V
Model 3 5 tp fp fn tp fp fn
(GT) chest pain 1.00 0 0 3 0O 0 2
(GT) covid 0.99 0 0 3 0 0 2
(GT) covid—_19 who 0.96 0 1 3 0 0 2
(GT) Ageusia 4 & J VWAl [ Jul. L . 1 .| 0.46 091 0 1 3 120
(GT) Anosmia 0.76 2 5 1 2 8 0
(GT) covid-19 0.46 310 O 217 0
0.00 318 0 235 0
I
l ! T T 1 O
202092 ® 20067 1010'“'28 L0207 - Lo i



FL, Palm Beach 74

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) chest pain 1.00 0 0 1 0O 0 5
(GT) covid symptoms 0.99 0 0 1 0 0 5
(GT) chesttlghtness 0.96 1 00 015
(GT) quarantine 0.91 1 0 0 0 9 5
076 1 1 0 319 0
| | 0.46 1 10 4 36 0
l | 0.00 1 20 557 0
l T T T T 1 _O
2020937550052 2020202 1.0 Lo2v 01 Lo
Model 2
tp fp fn tp fp fn
(GT) fever B
(GT) Chronic pain 1.00 0 0 2 0O 0 4
(GT) Fatigue 0.99 0 0 2 1 0 3
Apple Mobility (driving) L - - — - 0.46 096 2 0 O 1 0 3
Apple Mob!l!ty (walkmg) 0.91 2 00 21 2
Apple Mobility (transit) 0.76 2 0 0 210 1
0.46 2 00 4 20 0
| | 0.00 2 20 4 46 0
| I
l
I T T T T 1 O
2020 03 1310_05.16 20 10~ 021 oy()g 2011 019 o2 12 Al
Model 3 5 tp fp fn tp fp fn
Apple Mobility (walking) T T r0.76 100 0 0 3 00 3
(GT) covid-19 0.99 0 0 3 0 0 3
(GT) fever 096 0 0 3 0 0 3
(GT) Acute bronchitis 0.91 0 0 3 1 3 2
(GT) Ageusia 0.76 2 21 2 91
(GT) Anosmia 0.46 2 7 1 217 1
0.00 318 0 337 0
l I | | | -0
2020'03%}10’0536 1020’10 2 202 o0 202V 0102 202V A



FL, Pinellas 75

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid symptoms 1.00 0 0 1 0 0 4
(GT) fever - 0.99 0 0 1 0 3 4
(GT) Acute pronch|t|s 0.96 0 0 1 0 4 4
(GT) Anosmia 0.91 1 0 0 2 7 2
0.76 1 20 312 1
I | I 046 1 2 0 2%; 8
0.00 1 20
l |
I T T T 1 _O
20200 1(‘;310’05 > 1020'102A o230 > 201X'X2’X1
Model 2
tp fp fn tp fp fn
(GT) fever T - 0.76 B
Apple Mob!l!ty (driving) 0.99 0 0 2 0 0 3
Apple Mob!l!ty (walkmg) 0.96 0 0 2 01 3
Apple Mobility (transit) 0.91 1 0 1 0 7 3
(GT) Otitis 0.76 2 00 111 2
0.46 2 20 328 0
| 0.00 2 40 354 0
| |
l |
I T T T 1 _O
20200 1(‘;310’05 > 1020'102A o230 > 201X'X2’X1
Model 3 tp fp fn tp fp fn
B
Apple Mobility (walking) T e e [ 0.76 100 0 0 3 00 2
(GT) covid 0.99 0 0 3 0 0 2
(GT) Anosmia 0.96 0 0 3 0 0 2
(GT) Dizziness 0.91 1 0 2 0 0 2
(GT) Vertigo 0.76 300 2 50
Apple Mobility (driving) 0.46 360 217 0
| 0.00 314 0 23 0
| |
l |
I T T T 1 _O
5 020,03;1(‘;310,05—23 102030—% o © Al o 2



FL, Sumter 76

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 0 1 0 0 4
(GT) quarantine 0.96 0 0 1 21 2
(GT) nose bleed 0.91 1 00 370
0.76 1 10 413 0
| 046 1 2 0 428 0
| 0 0.00 1 40 4 58 0
£020-0% 2020—06‘1 2010—‘—23 0230 > 101\,—‘—2"’1
Model 2 T ooooooooooooooooooos r0.91
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 0 0 2 0 0 3
(GT) covid sy_mptoms 0.96 0 0 2 1 0 2
(GT) qua_rantlne 0.91 2 1 0 2 3 0
(GT) Otitis 0.76 2 2 0 314 O
0.46 2 30 333 0
| 000 2 5 0 352 0
|
I T T T 1 - O
1020’0A_0A 7_020'06:[’ 1010'1232 7_021'01 M 1011’X231
Model 3 tp fp fn tp fp fn
B
(GMcovid  [OUNTTTTRIOTTTTTTOUW T I A T [ 0.76 100 0 0 3 00 2
(GT) covid-19 0.99 0 0 3 1 01
(GT) covid symptoms 0.96 1 0 2 1 01
(GT) Otitis 0.91 2 21 1 30
(GT) Pneumonia 0.76 3 30 2 70
(GT) quarantine 0.46 360 219 0
| 0.00 317 0 235 0
|
I T T T 1 - O
£0200% Y 5200872 2010—‘—232 2021—01“’1 101\,—‘—2"’1



GA, DeKalb 17

Gold Standard (JHU Cases) | Target Event
Proxies selected b EWS Signal  --- B threshold selected b ini -
Multiple Sources rr¥ettil11id one reshold selected by EWS Training Period Performance as a function of 3
Model 1
(GT) a e Training Out of sample
covid Bl b T T T, T T T T T - 0.76
(GT) covid-19 8 tp fp fn tp fp fn
(GT) chest pain
(GT) covid symptoms 1.00 0 0 1 113
(GT) chest tightness 099 0 0 1 1 2 3
(GT) covid-19 who 096 0 0 1 1 3 3
0.91 1 0O 2 3 2
I
0.76 1 0O 314 O
0.46 1 10 3300
Lo 0.00 1 2 0 4 61 O
1 6 '
0032 120-06° 101 Loz 25
Model 2
(GT) Ageusia tp fp fn tp fp fn
(GT) Chills B
(GT) Otitis 0.96 0 0 2 0 0 3
Apple Mobility (transit) L[ Ll l 091 O0 0 2 0 0 3
------------------------------------------------------------- 0.46 076 0 0 2 1 2 2
0.46 210 323 0
| 0.00 2 50 354 0
T 1 O
gt 6
0032 120067 oSt e
Model 3
tp fp fn tp fp fn
(GT) Ageusia B
i RN
(GT) how long does covid last '
Apple Mobility (transit) L. l 096 0 0 3 01 2
(GDeovid [ 000 AR T TR T 0.46 0.91 1 0 2 2 20
(GT) covid-19 076 2 1 1 2 80
| 0.46 350 217 O
0.00 313 0 234 0
T 1 O
0032 020-00 o° 202 o1 202V 4220



GA, Fulton 78

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
Model 1
Training Out of sample
(GT)covid T [ 0.76 tp fp fn tp fp fn
(GT) covid-19 B PP PP
(GT) che§t pain 1.00 0 0 1 1 1 3
(GT) covid symptoms 0.99 0 0 1 1 2 3
(GT) chest tightness 0.96 0 0 1 1 3 3
(GT) covid-19 who 0.91 100 2 3 2
0.76 1 0O 313 0
| 0.46 1 10 328 0
| 0 0.00 1 20 461 0
2020-03‘1X1010 06-0° 2010 7_01\,—0" A 201x—x2'“‘
Model 2
tp fp fn tp fp fn
(GT) Ageusia T r 0.76 B PP PP
(GT) Anosmia 1.00 0 0 2 0O 0 3
(GT) D|alrrhea 0.99 0 0 2 0O 0 3
(GT) Fa'qgue 0.96 0 0 2 0O 0 3
(GT) Ot|t|s. . . 0.91 2 00 2 01
Apple Mobility (transit) 0.76 2 00 340
0.46 2 30 324 0
| 0.00 2 30 352 0
|
I T T T 1 - O
')_020'03‘1X1010'06‘06 1020—10’1 7_021'01 > 1011’X231
Model 3 5 tp fp fn tp fp fn
(GT) Ageusi_a """"""""""""""""""""""""""""""""""""""""" r0.76 1.00 0 0 3 0 0 2
(GT) Anosmla 0.99 0 0 3 0 0 2
(GT) D|grrhea 0.96 0 0 3 0 0 2
(GT) Otitis o 0.91 1 0 2 01 1
(GT) Hyper.v.entllatlor) 0.76 300 2 30
Apple Mobility (transit) 0.46 320 217 0
0.00 314 0 235 0
I
|
I T T T 1 - O
')_020'03‘1X1010'06‘06 1()2030_“ 7_021'01 A 1011’X231



IL, Cook 79

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 0O 0 4
(GT) che;t pain 0.99 0 01 1 0 3
(GT) covid symptoms 0.96 0 01 1 13
(GT) chest tightness 0.91 1 00 4 50
0.76 1 0O 4 %3 8
0.46 1 20 4 24
| I 0 0.00 1 30 457 0
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19_ 1.00 0 0 2 0 0 3
(GT) chest pain 0.99 0 0 2 0 0 3
(GT) covid symptoms 0.96 01 2 211
(GT) quarantine 0.91 2 30 310
(GT) Acute bronchitis 0.76 2 30 340
0.46 2 80 317 0
0.00 211 0 336 0
l |
I T T T 1 - O
7_020'03‘1X 1020_10_11 7_07,1'03:[’ 7_021'01 A 1011’X231
—————————————————————————————————————————————————————————————————————————————— - 0.99
Model 3 tp fp fn tp fp fn
B
(GT) chest pain 1.00 0 0 3 0O 0 2
(GT) covid symptoms 0.99 2 0 1 0O 0 2
(GT) Ageusia 0.96 2 31 0 0 2
(GT) Anosmia 0.91 2 3 1 210
(GT) Bronchitis 0.76 360 210
(GT) Cough 046 3 7 0 2 50
0.00 313 0 2220
l |
I T T T 1 - O
7_020'03‘1X 1020_10_11 7_()11 03 2! ')_()'L1 01 A 1011’X231



IL, Peoria 80

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid-19 r 0.76 tp fp fn tp fp fn
(GT) covid symptoms B
(GT)AbdlominaI pain 1.00 0 0 1 0O 0 5
(GT) covid 099 001 [ 005
(GT) Vertigo 096 0 0 1 1 0 4
(GT) Anxiety | 0.91 1 0 0 31 2
0.76 1 00 391
0.46 1 30 525 0
| I 0.00 1 80 548 0
I T T T T 1 _O
201(»0”«‘” 102()—0" A8 2020—10‘1A 20230% 20 202V o12% Lo 20
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19 0.99 0 0 2 0 0 4
(GT) covi_d symptoms 0.96 0 0 2 0 0 4
(GT) Anxiety 0.91 0 0 2 1 0 3
(GT) Chronic pain 0.76 2 00 2 51
| 0.46 2 30 4 18 0
0.00 2 60 441 0
l T T T ! 1 _O
20200 200 20203 2 202% 0320 20210 2 Lo 20
Model 3 tp fp fn tp fp fn
B
(GT)covid T e e r0.76 100 0 0 3 00 3
(GT) covid-19 0.99 0 0 3 0 0 3
(GT) covid symptoms 0.96 1 0 2 0 0 3
(GT) Anxiety 0.91 2 0 1 01 3
(GT) Cough 076 3 1 0 270
(GT) Phlegm | 0.46 320 317 0
0.00 310 O 33 0
l T T T ! 1 _O
1020_05‘—11 1020_01 A% 1020_1025« 1011 03 20 o o1- 24 o 11’7'0



IN, LaPorte 81

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal --~- P threshold selected by EWS Training Period Performance as a function of B
ultiple Sources metho
Model 1 o me oo ooooooooooooodoooo r0.91
| Training Out of sample
(GT) covid . tp fp fn tp fp fn
(GT) how long does covid last B
(GT) qualrantine 1.00 0 0 1 0O 0 4
(GT) covid-19 who 0.99 0 01 1 0 3
(GT) fever . _ 0.96 0 01 1 2 3
(GT) Chronic pain 0.91 100 1 7 1
0.76 110 314 0
0.46 110 4 30 0
| . . | Ly 0.00 1 40 4 56 0
202004 2020307 5021040 L Lo A
Model 2
I tp fp fn tp fp fn
(GT)covid [ 0.76 B PP PP
(GT) qu;a_rantine 0.96 0 0 2 0O 0 3
(GT) Otitis _ 0.91 0 0 2 0O 0 3
(GT) chest pain 0.76 2 20 3 00
0.46 250 313 0
0.00 214 0 335 0
! T T T 1 - O
1020—0A'1X 1020—10'“) 2011 04 03 1021—01 3 1011 A2 AL
Model 3 tp fp fn tp fp fn
_ B
(GT) chg;t pain 1.00 0 0 3 0 0 2
(GT) Ot|tl|s 0.99 0 0 3 0 0 2
(GT) covid 0.96 0 0 3 0 0 2
(GT) loss smell e L 0.46 0.91 1 1 2 1 01
(GT) Ios; of smell 0.76 2 7 1 2 00
(GT) covid symptoms 0.46 313 0 215 0
0.00 327 0 221 0
! T T T 1 O
1020'05'—1\’ 1020'\’0—10 zo’ﬂﬂ&ﬂ3 0230 2 Lo i



IN, Lake 82

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cov!d—19 1.00 0 0 1 1 0 2
(GT) covid symptoms 0.99 0 01 1 12
(GT) chest tightness 0.96 1 00 320
(GT) quarantine 0.91 1 0O 360
0.76 1 10 312 0
| 046 1 1 0 327 0
L 0 0.00 1 20 364 0
020977 02020 23080 101\,—‘—2"’1
Model2 BRI T - 0.96
ode
tp fp fn tp fp fn
(GT) Wheeze B
(GT) covid 1.00 0 0 2 0 0 2
(GT) cov!d—19 0.99 0 0 2 1 01
(GT) covid symptoms 0.96 210 2 00
(GT) quarantine N 0.91 2 5 0 2 30
(GT) Acute bronchitis 0.76 250 2 60
0.46 2 70 2200
| 000 2 9 0 2 42 0
l T T 1 _O
020977 02020 23080 101\,—‘—2"’1
------------------------------------------------------------------------------ - 0.96
Model 3 5 tp fp fn tp fp fn
(GT) covid 1.00 0 0 3 0 01
(GT) covid-19 0.99 0 0 3 0 01
(GT) covid symptoms 0.96 310 1 00
(GT) Wheeze 0.91 3 5 0 1 0O
(GT) quarantine 0.76 3820 1 10
(GT) Acute bronchitis 0.46 312 0 1 30
0.00 326 0 1 80
I
l T T 1 _O
')_()'L()’O‘ﬁi8 1020’10_“) 1021’0%_01 1011’X231



IN, Porter 83

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method T - 0.96
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cov!d—19 1.00 0 0 1 1 0 4
(GT) covid symptoms 0.99 0 0 1 2 0 3
(GT) chest tlghtness 0.96 1 0O 4 01
(GT) quarantine | 0.91 1 10 510
076 1 2 0 550
0.46 1 20 519 0
l 0 0.00 1 20 549 0
20200 20 20207 NSRS 7
1o =T 2 r0.91
tp fp fn tp fp fn
(GT) covid B
(GT) how long does covid last 1.00 0 0 2 0O 0 4
(GT) covid-19 0.99 1 01 1 0 3
(GT) covid symptoms 0.96 1 0 1 3 01
(GT) qualrantine 0.91 2 00 4 1 0
(GT) covid-19 who | 0.76 2 10 4 5 0
0.46 2 30 4 16 0
0.00 2 30 442 0
|
I T T T T 1 - O
20200 20-0 010" Q0230 > 20230 nAv?
Model 3 mmmmmemom oo oooo oo oo oo oo ho oo r0.91 tp fp fn tp fp fn
B
(GT) covid 1.00 0 0 3 0 0 3
(GT) covid-19 0.99 0 0 3 1 0 2
(GT) covid symptoms 0.96 2 01 2 01
(GT) quarantine 0.91 300 2 11
(GT) chest pain 0.76 330 340
(GT) loss smell | 0.46 330 319 0
0.00 360 33 0
|
I T T T T 1 - O
1020—0A‘°A 20200 i 1020—10“’1 1021—0““’1 1021_03‘01 201\,—“’10



KY, Fayette 84

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid sy_mptoms 1.00 0 0 1 0O 0 6
(GT) quarantine 0.99 0 0 1 0O 0 6
(GT) nose bleed 0.96 0 0 1 1 15
(GT) fever 0.91 100 1 2 4
0.76 1 10 4 13 2
| 0.46 1 10 526 0
you | o 000 12 0 6 50 0
2020 01010 055 020 10t 2010"’0‘03 2021'0"‘09 00T . Lo i
Model 2
tp fp fn tp fp fn
(GT) fever B
(GT)Abdor_n_inaI pgin 0.99 0 0 2 0O 0 5
Apple Mobility (driving) 0.96 1 0 1 0O 05
Apple Mobility (walking) L 0.46 091 1 0 1 2 0 3
Apple Mobility (transit) | 0.76 2 00 2 2 3
0.46 2 00 514 0
0.00 2 30 550 0
I
| |
|
I T T T T T 1 O
L20OYROGF0 0T 50100 gy 0n 0 Lo e
Model 3 tp fp fn tp fp fn
B
(GT) Abdominal pain T e r0.76 100 0 0 3 00 4
(GT) covid 0.99 0 0 3 0 0 4
(GT) covid-19 0.96 1 0 2 0 0 4
(GT) covid symptoms 0.91 2 1 1 1 1 2
(GT) quarantine 0.76 2 1 1 311 1
(GT) fever 0.46 2 3 1 327 0
0.00 370 444 0
I
| |
l T T T T T 1 _O
2020 3 2010 05 0 01:0% 020'\’0‘03 7,02‘*'0"‘09 202V o1 202V A



LA, Jefferson 85

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0 0 4
(GT) covid symptoms 0.99 0 01 0 0 4
(GT) quarantine 0.96 0 0 1 0 0 4
(GT) fever 0.91 1 0O 4 2 0
0.76 1 0O 4 10 0
0.46 1 20 4 27 0
. | L, 000 1 2 0 4 60 0
20200 020 0620 2010'“2 02307 > 2o >
Model 2
tp fp fn tp fp fn
(GT) covid-19 e e [ 0.76 B
(GT) chest pain 1.00 0 0 2 0O 0 3
(GT) covid symptoms 0.99 0 0 2 0 0 3
(GT) feyer 0.96 0 0 2 0 0 3
(GT) Dlar.rhea 0.91 1 0 1 1 3 2
(GT) Otitis 0.76 2 2 0 310 O
0.46 2 30 325 0
| | 0.00 250 353 0
l T T T 1 _O
5 010,03‘ 2010,06‘1 1010_11—7- 20 21_01 A 20 ﬂ,xz—n
1o =Y r0.91 ] tp fp fn tp fp fn
(GT) covid-19 1.00 0 0 3 0O 0 2
(GT) fever 0.99 0 0 3 0 0 2
(GT) Otitis 0.96 0 0 3 1 01
(GT) Chills 0.91 3 1 0 210
(GT) chest pain 0.76 3 4 0 2 6 0
(GT) covid 0.46 380 221 0
0.00 313 0 240 O
| |
l T T T 1 _O
2N 20 2% Al AL
2020077 12000 20203 202301 Lo



LA, Orleans 86

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 0 1 0 0 4
(GT) quarantine 0.96 0 0 1 0 0 4
(GT) fever 0.91 1 0O 4 10
0.76 1 00 4 7 0
| 0.46 1 20 jéfli 8
0.00 1 20
|
I T T T 1 _O
2010,03 1020_01— A 201031—7- 2011 o1-Y 10'ZX A2- B)
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19_ 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 0 0 2 0 0 3
(GT) covid symptoms 0.96 0 0 2 0 0 3
(GT) quarantine 0.91 1 0 1 310
(GT) fever 0.76 2 00 360
0.46 2 40 324 0
| 0.00 2 60 353 0
|
I T T T 1 _O
2010,03 1020_01— A 201031—7- 2011 o1V 10'ZX A2- B)
Model 3 5 tp fp fn tp fp fn
(Gecovid RN TTTTTTTIR ST T [ 0.76 100 0 0 3 00 2
(GT) covid-19 0.99 0 0 3 0 0 2
(GT) quarantine 0.96 0 0 3 0 0 2
(GT) fever 0.91 2 01 1 01
(GT) Abdominal pain 0.76 320 2 80
(GT) Diarrhea 0.46 340 214 0
0.00 317 0 235 0
I
|
I T T T 1 _O
7_020'03‘1X 7_020’01‘ * 201041—7—1 7_07,1 0T 20 10’11 AL 8



MA, Middlesex 87

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT)covid - 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 3
(GT) covid symptoms 0.99 0 01 0 0 3
(GT) quarantine 0.96 0 0 1 1 21
(GT) covid-19 who 0.91 0 01 1 61
0.76 1 0O 216 1
0.46 110 337 0
l | 0 0.00 1 20 366 0
7_07,0'033A 7_07,0'09& 7_021'01 > 101X'X12
Model 2
tp fp fn tp fp fn
(GT) Viral pneumonia r 0.76 B
(GT) covid-19 1.00 0 0 2 0O 0 2
(GT) Anos_mia . 0.99 0 0 2 0 0 2
(GT) Burning Chest Pain 0.96 1 0 1 1 01
(GT) Cardiac arljest_ 0.91 1 1 1 1 11
(GT) Hyperventilation 0.76 2 2 0 1 51
0.46 2 60 218 0
0.00 211 0 235 0
L |
I T T 1 - O
20200 * 2020 0o ek > 202} n?
1o =Y r0.91 ] tp fp fn tp fp fn
(GT) Burning Chest Pain 1.00 0 0 3 0 01
(GT) Viral pneumonia 0.99 0 0 3 0 01
(GT) covid-19 0.96 2 01 0 01
(GT) Asphyxia 0.91 300 0 01
(GT) Hyperventilation 0.76 310 1 0O
(GT) chest pain 0.46 360 1 30
0.00 334 0 111 0
L |
I T T 1 - O
7_07,0'033A 7_07,0'09&9 7_021'01 A 101X'X1:ﬂ



MA, Suffolk 88

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid T r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 01 0 0 4
(GT) quarantine 0.96 0 0 1 2 1 2
(GT) covid-19 who 0.91 0 01 2 5 2
| | 0.76 1 0O 3 ég (1)
0.46 110 4
l | 0.00 1 20 459 0
I T T T 1 - O
2010'03‘% 2020307 20230 o~ 0207 - Loy
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) quaranfclne _ 0.99 0 0 2 1 0 2
(GT) Abdommal pain 0.96 0 0 2 1 0 2
(GT) Ageu5|§ 0.91 1 1 1 2 31
(GT) Anosmia 0.76 2 30 340
| | 0.46 2 70 390
0.00 214 0 328 0
l T T ! 1 - O
1o =Y r0.91 tp fp fn tp fp fn
B
(GT) Ageusia 1.00 0 0 3 0O 0 2
(GT) Anosmia 0.99 0 0 3 0 0 2
(GT) Fever 0.96 1 0 2 0 0 2
(GT) Vertigo 0.91 2 0 1 1 01
(GT) loss smell 0.76 3 4 0 2 2 0
(GT) loss of smell 0.46 3 90 212 0
| | 0.00 324 0 2230
l T T ! 1 - O
7_07,0'033A 107—0_“)_31 7_07,1 0A‘03 'L()'l1 01 24 10'lx Xy‘ﬂ



MD, Baltimore 89

Gold Standard (JHU Cases) | Target Event

Proxies selected by the EWS Signal --~- P threshold selected by EWS Training Period

Multiple Sources method
Model 1

Performance as a function of

Training Out of sample

covid B OVTTTTTTITTUTTTTTTTTITTTTEERAAR T TR T - 0.76

; < 1 tp fp fn tp fp fn
covid-

) chest pain
) covid symptoms
) quarantine

)

T
T
T
T
T
T) covid-19 who

(G
(G
(G
(G
(G
(G

COoooOoOoH®
oOoRNOLWLLO
SO0
PFRRROOO
wWroOOOOO
coocOorFRE
ARrPpWHOO
o W
ShNwooo
coOFr WA

Model 2
yeovid e _0.76 tp fp fn tp fp fn
) covid-19

) chest pain
) Acute bronchitis
) Ageusia

)

T
T
T
T
T
T) Bronchitis

(G
(G
(G
(G
(G
(G

cooo0OrR®
OPRLArNJNOOOO
OO OOWVWO
NNNNNEFEO
WHROOOOO
OOOOOrN
OOOOUUUUUU

Model 3 tp fp fn tp fp fn
yecovid BB R R Iy T r 0.76
) chest pain

) Acute bronchitis
) Ageusia

) Phlegm

) quarantine

coo0o0Or®
OPRLArNJNOOOO
[eNeoNeo)} _Neo)NleNe)
Wwwwwer o
OROOOOO
OQOOOONW
OOOI—‘NNN

Iy
7_020’03‘18 1()7.0’01 2 101031’01 7_07,1'0&03 1021'01 2



MI, Kent 90

Gold Standard (JHU Cases) | Target Event
rnr&’t‘:;fesselicrtc‘:‘:‘ I;?"e::"“id EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of B
Model 1
Training Out of sample
(GT) covid T T e -0.76
(GT) how long does covid last g tp fp fn tp fp fn
(GT) covid-19
(GT) chest pain (1)88 0 01 8 8 j
(GT) covid symptoms . 1 00
(GT) quarantine 096 1 0 O 2 2 2
0.91 1 00 2 3 2
| 0.76 1 00 317 1
| 0.46 110 4 35 0
, 1 , 000 110 | 4570
" 020,03‘ 1020,01 —210110_09—05 i 11_03—1 " 21_0%—0
Model 2
O 0 EEmtiey i AR S et | - 0.76 8 tp fp fn tp fp fn
(GT) covid-19 P o 0 0 o 0 0 3
(GT) chest pain .
(GT) covid symptoms 099 0 0 2 0 0 3
[ 0.96 1 01 01 3
(GT) Anosmia
(GT) Asthma 0.91 2 00 1 4 2
0.76 2 00 217 0
| 0.46 2 20 3330
| | 0.00 2 4 0 3550
|
I T T T 1 L0
03 013 1.09-0° 321 8-0
’)_020 1020 '2010 7_011 0 1021 0
Model 3 tp fp fn tp fp fn
(GT) Anosmia T - 0.76 B
(GT) chest pain (1)88 8 g g 8 8 %
(GT) Nasal congestion 0.96 105 101
(GT) Wheeze :
(GT) covid 091 1 0 2 2 30
(GT) covid-19 076 2 2 1 212 0
0.46 2 31 225 0
| 0.00 313 0 242 0
Iy
l T T T 1 L0

28 AL 905 21
N 20-03 1020,01 2‘—010_09 0 2011_03 2 i 21_03—01



MI, Oakland 91

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid BT T T TR T 9-78 tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0 05
(GT) covid symptoms 0.99 0 01 1 0 4
(GT) quarantine 0.96 0 0 1 1 13
(GT) covid-19 who 0.91 0 0 1 2 31
0.76 1 0O 5 8 0
0.46 110 522 0
| I 0 0.00 1 30 553 0
20200 20962 1020—10‘1A 201&—03‘20 o2y 01 o’
Model 2
tp fp fn tp fp fn
(GT)covid T [770.76 B
(GT) covid-19 1.00 0 0 2 0O 0 4
(GT) chest pain 0.99 0 0 2 01 3
(GT) Ageusia 0.96 1 0 1 2 21
(GT) Anosmia 0.91 2 10 330
(GT) Asthma 0.76 2 1 0 4 9 0
0.46 2 30 4 13 0
0.00 250 442 0
l |
I T T T T 1 - O
202007 020067 2020 202" 2023 03 NS > N2
Model 3 5 tp fp fn tp fp fn
(GT) covid T [ 10.76 1.00 0 0 3 0 0 3
(GT) covid-19 0.99 1 0 2 01 2
(GT) Ageusia 0.96 211 0 2 2
(GT) Anosmia 0.91 3 2 0 3 30
(GT) Asthma 0.76 320 370
(GT) Chills 0.46 3 4 0 311 O
0.00 360 335 0
l |
I T T T T 1 - O
7_020'03‘1X 7_020'06:[’ 102030_1& 1011'03‘20 7_021'01 A 101X'X1:ﬂ



MI, Washtenaw 92

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid symptoms 1.00 0 0 1 0O 0 6
(GT) qualrantine 0.99 0 01 015
(GT) covid-19 who 0.96 0 0 1 31 3
(GT) Nasal congestion 0.91 1 00 32 2
0.76 1 0O 4 9 1
0.46 110 6 20 O
I 000 1 20 6 47 0
! T T T T ! 1 - O
; . g A6 g
5 020,03 1020_01 1 2020_10 03 i 21_01 20 11_0A 03 21 o1 02&11 v
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19 1.00 0 0 2 01 4
(GT) covid symptoms 0.99 0 0 2 11 4
(GT) quarantine 0.96 1 0 1 2 1 3
(GT) Nasal congestion 0.91 1 0 1 321
(GT) Phlegm 076 2 0 O 4 8 0
0.46 2 20 515 0
0.00 2 60 539 0
! ! T T T ! 1 - O
7_020’03‘18 1()20’01 i 7_020’10‘03 1021’0&X67_011'0A‘03 7_021’01 24 1021'11_13
Model 3 tp fp fn tp fp fn
B
(GT) covid-19 1.00 0 0 3 0O 0 4
(GT) covid symptoms 0.99 0 0 3 01 3
(GT) loss smell 0.96 1 0 2 2 1 2
(GT) Nasal congestion L ol URUEEAE  Sm———— - 0.46 0.91 1 0 2 21 2
(GT) Phlegm 0.76 2 2 1 4 5 0
(GT) covid 0.46 3 4 0 4 11 O
0.00 380 429 0




MI, Wayne

Proxies selected by the
Multiple Sources method
Model 1

) covid

) covid-19

) chest pain
) covid symptoms
) quarantine

)

T
T
T
T
T
T) covid-19 who

(G
(G
(G
(G
(G
(G

Model 2

) covid

) covid-19

) chest pain
) covid symptoms
) Ageusia

)

T
T
T
T
T
T) Anosmia

(G
(G
(G
(G
(G
(G

Model 3

) covid

) covid-19

) covid symptoms
) Ageusia

) Anosmia

)

T
T
T
T
T
T) Asthma

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases) | Target Event

EWS Signal  --- B threshold selected by EWS Training Period

—————————————————————————————————————————————————————————————————————————————— -0.76
l ! T T T 1 - O
b K 24 A 3 2
202003 20200 202030 202192 20230 Lo
------------------------------------------------------------------------------ -0.91
l ! T T T 1 - O
04 24 v 3 2
7_020'03 7_()20 o 1020 10 201\-'03 1021'01 101\_,’\_1
------------------------------------------------------------------------------ -0.91
l ! T T T 1 - O
A A
7_020'03‘1X 7_020’01 ’ 1020’10_1 2011'0333 1()21’01 3 101X'X1:ﬂ

93

Performance as a function of

Training Out of sample
tp fp fn tp fp fn
B
1.00 0 01 0 05
0.99 0 01 1 0 4
0.96 0 01 1 1 3
0.91 0 01 321
0.76 1 00 570
0.46 110 521 0
0.00 1 30 554 0
tp fp fn tp fp fn
B
1.00 0 0 2 0 0 4
0.99 0 0 2 0 0 4
0.96 0 0 2 2 0 2
0.91 2 00 4 00
0.76 210 4 4 0
0.46 2 20 4 15 0
0.00 2 30 444 0
tp fp fn tp fp fn
B
1.00 0 0 3 0 0 3
0.99 0 0 3 0 0 3
0.96 1 0 2 2 01
0.91 3 00 300
0.76 310 330
0.46 340 311 0
0.00 350 3330




MN, Hennepin 94

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid symptoms 1.00 0 0 1 0 0 4
(GT) chest tightness Ll 0.46 0.99 0 0 1 1 0 3
(GT) fever N 0.96 0 01 1 1 2
(GT) Acute bronchitis 0.91 1 00 1 4 2
0.76 1 00 391
| 046 1 0 O 421 0
L | 0.00 1 30 4 55 0
I T T T 1 O
2010-03"” 102()—0" ‘12010-09‘16 2011—03‘20 102\,—0’1 24
Model 2
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) covid symptoms 0.99 0 0 2 0 0 3
(GT) fever R SN ST KV Sl J SRR VSR BN N S IO —— 0.46 096 2 0 0 012
(GT) Acute pronch|t|s 0.91 2 00 1 4 2
(GT) Anosmia 0.76 2 00 390
0.46 2 00 3220
| 0.00 2 20 352 0
l T T T ! O
020977 20200 12020 002 o307 20230 24
Model 3 mm oo oooooooooooooooooo r0.91 ] tp fp fn tp fp fn
(GT) covid symptoms 1.00 0 0 3 0 0 2
(GT) Acute bronchitis 0.99 2 0 1 1 01
(GT) Anosmia 0.96 2 0 1 1 01
(GT) Bronchitis 0.91 310 1 01
(GT) Cough 076 3 3 0 1 01
(GT) Phlegm 0.46 330 210 O
0.00 330 242 0
I
L |
T T T T 1 ‘O
2010-03"” 102()—0" ‘12010-09‘16 2011—03‘20 102\,—0’1 24



MO, Clay 95

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid-19 who tp fp fn tp fp fn
(GT) covid B
(GT) cov!d—19 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 01 0 0 4
(GT) Bron_chltls 0.96 0 0 1 0 0 4
(GT) Cardiac arrest 0.91 1 2 0 01 4
0.76 1 30 381
| 0.46 150 426 0
: I 0.00 112 0 444 0
I T T T 1 - O
1020"’0—“ 20230 > Lo 20
Model 2
tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid 0.76 0 0 2 0O 0 3
0.46 2 20 330
------------------------------------------------------------------------------ 0.00 2 80 33 0
I
|
1020"’0—“ 20230 > Lo 20
Model 3 5 tp fp fn tp fp fn
(GT) covid-19 1.00 0 0 3 0O 0 2
(GT) covid 0.99 0 0 3 0 0 2
(GT) Cough 096 0 0 3 0 0 2
(GT) Fever L 0.46 091 1 2 2 1 01
(GT) Otitis 0.76 1 6 2 1 01
(GT) Sore throat 0.46 311 O 2 40
0.00 320 0 226 0
I
! T ! T 1 O
1020’0A_ * 1()20’10&1 2011 0% 2 7_021’01 2 1()1& A 20



MO, Jackson 96

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
Model 1
Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
Eg_‘R ccﬁwdt-19_ B
chest pain 1.00 0 01 0 0 4
(GT) covid symptoms 00
; 0.99 0 01 4
(GT) covid-19 who 01 3
o) A o fiti 0.96 0 01
(GT) Acute bronchitis 0.91 0 0 1 1 2 3
0.76 1 0O 4 6 0
| 0.46 1 30 4 27 0
. | | 000 1 4 0 4 60 0
I T T T 1 - O
1020_03 920 06-2 1020.10‘1 2021 o1-Y 01131 2
1T =Y r0.91
tp fp fn tp fp fn
(GT) covid 8 p 1p p fp
(GT) covid sympto_ms 1.00 0 0 2 0 0 3
(GT) Acute bronchitis 0 0 3
0.99 1 01
(GT) Asthma 1 0 2
- 0.96 1 11
(GT) Bronchltl_s 0.91 2 2 0 2 31
(GT) Chest pain 0.76 2 40 390
| 0.46 2 50 325 0
| 0.00 2 50 3510
1 |
I T T T 1 - O
20200377 00870107 L0 o
------------------------------------------------------------------------------ - 0.96
Model 3 tp fp fn tp fp fn
(GT) Acute bronchitis ?_00 0 0 3 0O 0 2
(GT) Asthma 0.99 1 0 2 0O 3 2
(GT) Bronchitis 0.96 3 30 0 3 2
(GT) Chest pain 0.91 3 4 0 0 3 2
(GT) Cough 076 3 4 0 012 1
(GT) Phlegm 0.46 350 223 0
0.00 370 2 42
I
I
1 |
I T T T 1 - O
7_020’03‘18 7_020'06:[’ 1()2030_“ 7_021'01 A 101X'X1:ﬂ



MO, St. Louis 97

Gold Standard (JHU Cases) | Target Event

Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period

Multiple Sources method
Model 1

Performance as a function of

Training Out of sample

oo V4 e - 0.76

how long does covid last
covid-19

chest pain

covid symptoms
Ageusia

(GT) tp fp fn tp fp fn
(GT)
(GT)
(GT)
(GT)
(GT)

OCOO0O00OH®
OPLPNOOOO
[eNo)No) B _Ne) e Ne]
HRHERHEOO
HFFRFOOOOO
[clololoNal ) ]
AMAPAPMANRHRO
[e) V0]
SHorooo
OOOONU\J-P

1T =Y r0.91
tp fp fn tp fp fn
) covid

) covid-19

) chest pain
) covid symptoms
) X

)

COoCOo00OHr®
obhNLLWLVO
SR OOO
NNNNOOO
UHHOOOO
OOOONNN
co@OONW

1o =Y r0.91 tp fp fn tp fp fn

) covid

) covid-19

) chest pain
) covid symptoms
) X

)

COoC00OHr®
ohrNLLOLWLVO
SR OO O
WWWwwooo
ONHOOOO
cooOoWWW
coQOORN

28 ob 2 03 20
202002 2 20200 0 202030 2 0230 0 Lo 2



MS, Hinds 98

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid symptoms 1.00 0 0 1 0O 0 4
(GT) Chest pain 0.99 0 01 0 0 4
(GT) Dizziness 0.96 0 01 1 0 3
(GT) Fatigue 0.91 100 1 2 2
0.76 1 00 361
I 046 1 3 0 424 0
: 0 0.00 1 40 4 57 0
00070001 0202 L0207 o
Model 2
tp fp fn tp fp fn
(GT) covid-19 e [ 0.76 B
(GT) covid symptoms 1.00 0 0 2 0O 0 3
(GT) Abdominal pain 0.99 0 0 2 0 0 3
(GT) Chest pain 0.96 1 0 1 0O 0 3
(GT) Fatigue 0.91 1 0 1 1 21
(GT) Pneumonia 0.76 2 20 380
0.46 2 40 327 0
I 000 2 6 0 3520
! T T T 1 _O
20200 02001 o 1020—“)'1A 202301 © Lo A
Model 3 tp fp fn tp fp fn
T e R LR B L s i LT i Sty — ettty - 0.76 B
(GT) Pneumonia ' 1.00 0 0 3 0O 0 2
up2date 0.99 0 0 3 0 0 2
(GT) covid-19 0.96 0 0 3 0 0 2
(GT) Abdominal pain 0.91 1 0 2 0O 0 2
(GT) covid 0.76 300 111
(GT) Chest pain 0.46 340 217 0
0.00 313 0 2 38 0
I
! T T T 1 _O
oY

29 & oL 03 A
1020'03 1020'01 1020'\'0 2011 07" 201\- A2



NC, Cumberland

Proxies selected by the
Multiple Sources method
Model 1

) chest tightness
) covid-19 who

) covid

) loss smell

) covid-19

)

T
T
T
T
T
T) covid symptoms

(G
(G
(G
(G
(G
(G

Model 2

(GT) covid
(GT) how long does covid last
(GT) covid-19

covid

how long does covid last
covid-19

covid symptoms
Vomiting

Fever

Gold Standard (JHU Cases)
--~- P threshold selected by EWS

Training Period

- 0.76

202

101

202%

-0

12

12

- 0.76

202

101

-0

12

99

Performance as a function of

Training Out of sample

tp fp fn tp fp fn
B
1.00 0 01 0 0 3
0.99 0 01 0O 0 3
0.96 0 01 0O 0 3
0.91 0 0 1 0 0 3
0.76 1 20 340
0.46 1 40 321 O
0.00 1 90 351 0

tp fp fn tp fp fn
B
0.91 0 0 2 0 0 2
0.76 1 01 2 20
0.46 2 40 2 8 0
0.00 213 0 234 0

tp fp fn tp fp fn
B
1.00 0 0 3 0 01
0.99 0 0 3 0 01
0.96 1 0 2 0 01
0.91 1 1 2 1 00
0.76 350 1 00
0.46 321 O 1 3 0
0.00 3300 111 O



NC, Forsyth

Proxies selected by the
Multiple Sources method
Model 1

) covid

) Bronchitis

) Throat irritation
) Wheeze

) covid-19

)

T
T
T
T
T
T) covid symptoms

(G
(G
(G
(G
(G
(G

Model 2

Throat irritation
covid

covid symptoms
Abdominal pain
Asthma

T
T
T
T
T
T) Dizziness

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

) Asthma

) covid

) covid symptoms
) quarantine

) Abdominal pain
) Dizziness

Gold Standard (JHU Cases)

Training Period

- 0.76

- 0.76

202

0-037°

EWS Signal --- P threshold selected by EWS
T T
1020"—0'11 0230 24
T T
1020"—0'11 0230 24
T T
1020"—0'11 0230 24

100

Performance as a function of

Training
tp fp fn
B
1.00 0 01
0.99 0 0 1
0.96 0 01
0.91 0 0 1
0.76 1 20
0.46 1 20
0.00 1 60
tp fp fn
B
1.00 0 0 2
0.99 0 0 2
0.96 1 01
0.91 2 30
0.76 2 30
0.46 2 90
0.00 214 0
tp fp fn
B
1.00 0 0 3
0.99 0 0 3
0.96 0 0 3
0.91 1 1 2
0.76 2 31
0.46 312 0
0.00 329 0

Out of sample
tp fp fn

0 0 3

WWWNOO
UNHBE L

© 0N O
cocoooMNW

OOOI—‘P—'NN

ONNNOOO
QOO ORrRFHK



NC, Johnston 101

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) chest tightness r0.76 tp fp fn tp fp fn
(GT) covid-19 who B
(GT) covid . 1.00 0 0 1 0O 0 3
(GT) how long does covid last 0.99 0 01 0 0 3
(GT) loss smell 0.96 0 01 0 0 3
(GT) covid-19 0.91 100 01 3
0.76 1 00 350
0.46 1 40 321 0
: 0 0.00 111 0 3530
20200 * 1()20'10—1 00T > Lo 8
Model 2
tp fp fn tp fp fn
(GT) covid-19 who T r0.76 B
(GT) covid-19 0.99 0 0 2 0O 0 2
(GT) fever 0.96 0 0 2 0 0 2
(GT) Diarrhea 0.91 1 0 1 0 0 2
(GT) Chest pain 0.76 2 00 250
0.46 2 60 217 0
0.00 221 0 234 0
! T T 1T - O
20200 * 1()20'10—1 0207 > Lo 8
Model 3 tp fp fn tp fp fn
B
(GT) covid-19  TTTTTTITTTTmmmmmmmmmmimmmm s [ 0.76 100 0 0 3 001
(GT) fever 0.99 0 0 3 0 01
(GT) covid-19 who 0.96 0 0 3 1 00
(GT) Shortness of breath 0.91 1 2 2 1 0O
(GT) covid 0.76 350 1 00
(GT) covid symptoms 0.46 317 0 1 0O
0.00 328 0 1 90
! T T 1 - O
1020'°A—0A 1()20"’0—11 02307 M 2023 e



NC, Mecklenburg

Proxies selected by the

Multiple Sources method

Model 1

covid

covid-19

covid symptoms
quarantine
Burning Chest Pain

T
T
T
T
T
T) Chronic pain

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Model 2

(GT) Chronic pain

Apple Mobility (driving)
Apple Mobility (walking)
Apple Mobility (transit)

Model 3

Apple Mobility (walking)
(GT) covid

GT) loss smell

) quarantine

) Abdominal pain

)

(

(GT
(GT
(GT) Chronic pain

Gold Standard (JHU Cases)

--~- P threshold selected by EWS Training Period

12

- 0.76

-0

12

- 0.76

-0

12

COoCOo00OHr®
orNLLLO
SO0

cocooow™
OoOPLPNOVO
[eoNe)Neo) N o)

COoC00OHr®
orNLoLLO
SO0

Training
tp fp fn
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tp fp fn

NNNNO
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102

Performance as a function of

Out of sample
tp fp fn
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3
2
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NC, Wake 103

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) che;t tightness tp fp fn tp fp fn
(GT) covid-19 who B
(GT) Hyperventllatlon 1.00 0 01 0 0 4
(GT) covid . 0.99 0 01 0 0 4
(GT) how long does covid last 0.96 0 0 1 0 0 4
(GT) covid-19 0.91 1 10 0 2 4
I 0.76 1 20 361
I 046 1 50 420 0
| | 0 0.00 1 80 449 0
. Al . .
202002 2 2010—0“3’1%‘230—10 * 0230 * L0332 »
Model 2
tp fp fn tp fp fn
(GT) how long does covid last ~ ~ r 0.76 B
(GT) che;t pain 0.99 0 0 2 0O 0 3
(GT) covid symptoms 0.96 1 0 1 1 0 2
(GT) Burning Chest Pain 0.91 1 0 1 1 2 2
(GT) Chills 0.76 2 20 2 71
0.46 210 O 228 0
| 0.00 214 0 349 0
I
L |
I T T T 1 _O
020977 202095 Loao! 20210 M 101\,—‘—2"’1
1T =Y r0.91 ] tp fp fn tp fp fn
(GT) covid-19 who 1.00 0 0 3 0O 0 2
(GT) covid symptoms 0.99 0 0 3 0 0 2
(GT) Acute bronchitis 0.96 01 3 0 0 2
(GT) Ageusia 0.91 2 4 1 0 2 2
(GT) Nasal congestion 0.76 2 6 1 2 50
(GT) Phlegm 0.46 2 7 1 211 0
| 0.00 312 0 234 0
I
L |
I T T T 1 _O
7_020'032X 1010'0%‘(%%0’1041 7_021'01 M 1011’X231



NJ, Essex 104

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) Ioss smell 1.00 0 0 1 0O 0 3
(GT) covid-19 0.99 0 0 1 0O 0 3
(GT) loss taste 0.96 0 01 0 3 2
(GT) chest pain 0.91 100 1 81
076 1 0 O 222 0
0.46 1 20 333 0
1 | | | Lo 0.00 1 30 367 0
020977 02020 Loy 0T ®
Model 2
tp fp fn tp fp fn
(GT) how long does covid last ~ ~— T T e - 0.76 B
(GT) nose bleed 1.00 0 0 2 0 0 2
(GT) loss smell 0.99 0 0 2 0 0 2
(GT) cov!d-19 0.96 0 0 2 0 31
(GT) covid symptoms 0.91 0 0 2 0 4 1
(GT) sars-cov-2 0.76 2 0 0 0 81
0.46 250 218 0
0.00 215 0 242 0
L | ] |
I T T 1 - O
020977 02020 Loy 0T ®
Model 3 tp fp fn tp fp fn
B
(GT) covid T e - 0.76 1.00 0 0 3 0 01
(GT) covid symptoms 0.99 0 0 3 0 01
(GT) Ageusia 0.96 0 2 3 0 01
(GT) chest pain 0.91 0 4 3 0 20
(GT) Chest pain 0.76 3 70 0 50
(GT) Hyperventilation 0.46 314 0 1 90
0.00 332 0 110 O
L | ] |
I T T 1 - O
2010-03"” 1020—10“’0 7_01\,—0" Al 1021—11‘06



NJ, Middlesex 105

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 I
Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) loss smell 1.00 0 0 1 0 0 3
(GT) covid-19 0.99 0 0 1 0O 0 3
(GT) loss taste 0.96 0 01 1 12
(GT) chest pain 0.91 1 00 2 71
0.76 1 00 223 0
I 0.46 1 20 336 0
L | I 0 000 1 3 0 367 0
020977 020027 o2y 01 Loy
Model 2 ST oooooooeeooooooooo r 0.91
. tp fp fn tp fp fn
(GT) how long does covid last B
EgR loss smeII2 1.00 0 0 2 0O 0 2
sars-cov- 0.99 0 0 2 0 0 2
(GT) Asthma 0.96 1 0 1 0 0 2
(GT) Cough 0.91 2 20 0 51
(GT) Wheeze 0.76 2 4 0 113 0
0.46 2 60 121 0
I 0.00 216 0 239 0
1 | |
I T T 1 _O
2020'03‘1 7,010'093 02307 > it *
Model 3 tp fp fn tp fp fn
B
(GT) Chest pain T e e - 0.76 1.00 0 0 3 0 01
(GT) chest pain 0.99 0 0 3 1 00
(GT) how long does covid last 0.96 1 0 2 1 0O
(GT) covid-19 who 0.91 1 0 2 1 0O
(GT) sars-cov-2 0.76 330 1 10
(GT) Asthma 0.46 315 0 1 40
0.00 338 0 1 60
I I
1 |
I T T 1 _O
7_020'03‘1X 7_07,0'09&9 ')_()'L1 N M 10'lx AV 21!



NM, Bernalillo 106

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid symptoms 1.00 0 0 1 1 1 3
(GT) quarantine | 099 0 0 1 113
(GT) Acute pr_onch|t|s 0.96 0 0 1 11 3
(GT) Bronchitis 0.91 1 0 0 3 30
0.76 1 00 415 0
0.46 1 10 4 31 0
0.00 1 10 4 57 0
L |
I T T T 1 _O
2020_03‘1 10200 2030 0 LoV A le.n—'l
Model 2
tp fp fn tp fp fn
(GT)covid s [ 0.76 B
(GT) covid-19 1.00 0 0 2 0 0 3
(GT) covid symptoms 0.99 1 1 1 0 0 3
(GT) quarantine | 096 1 1 1 0 0 3
(GT) Acute pr_onchitis 0.91 2 1 0 2 2 0
(GT) Bronchitis 0.76 2 1 0 313 O
0.46 2 30 329 0
0.00 2 30 3530
L |
I T T T 1 _O
2020037 00T 02030 L0 o
Model 3 5 tp fp fn tp fp fn
(GT) Acute bronchitis 7T e [ 0.76 100 0 0 3 00 2
(GT) Bronchitis 0.99 1 0 2 0 0 2
(GT) Chills 0.96 310 1 01
(GT) Cough I 091 3 1 0 1 31
(GT) Phlegm 0.76 310 2 90
(GT) Pneumonia 0.46 320 215 0
0.00 350 242 0
L |
I T T T 1 _O
2010-03"” 1020—01‘°A 2020—10‘03 7_011—0"“‘1 101&\,1'7'0



NV, Clark 107

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
1T =Y e r0.91
Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B PP PP
(GT) che§t pain 1.00 0 0 1 0 05
(GT) covid symptoms 0 0 5
GT ; 0.99 0 01
(GT) quarantine 096 0 0 1 0 2 4
(GT) fever 0.91 100 1 4 3
| 076 1 1 0 320 1
| 0.46 110 540 O
1 0 0.00 1 20 553 0
5 010,03‘ 2010,06‘1 2020 10-0 ’2011_0 - 107 Q 2()1&_&2—&1
Model 2
tp fp fn tp fp fn
(GT) covid-19 T e [ 0.76 B PP PP
(GT) covid symptoms 1.00 0 0 2 0O 0 4
(GT) fever 0O 0 4
. 0.99 0 0 2
(GT) Ageusia 096 0 0 2 0 0 4
(GT) Anos.mla _ 0.91 1 0 1 3 31
(GT) Burning Chest Pain 0.76 2 1 0 4 8 0
| 046 2 2 0 425 0
0.00 250 4 46 0
I
1
I T T T T 1 _O
7_020'03‘1X 7_07,0'06‘10 7_020’10‘03 1011'03‘20 1011'01 03 1011’X231
1o =Y r0.91 tp fp fn tp fp fn
_ B
(GT) Ageusn::m 1.00 0 0 3 0 0 3
(GT) Anosmia 0.99 0 0 3 1 0 2
(GT) Burning Chest Pain 0.96 1 0 2 1 1 2
(GT) Chills 310
0.91 3 00
(GT) Fever 0.76 320 350
(GT) Phlegm 0.46 340 311 0
| 000 3 6 0 328 0
} ! T T T 1 _O
1

2\ 20 03 20 03 A
2020'03 2010'06 2020'10 101\-'03 2011'01 20’[\-"\'2



NV, Washoe

Proxies selected by the
Multiple Sources method
Model 1

) covid

) covid-19

) chest pain
) covid symptoms
) Acute bronchitis
)

T
T
T
T
T
T) Bronchitis

(G
(G
(G
(G
(G
(G

Model 2

) covid

) chest pain

) covid symptoms
) Acute bronchitis
) Bronchitis

)

T
T
T
T
T
T) Chills

(G
(G
(G
(G
(G
(G

Model 3

covid

chest pain
covid-19
Bronchitis
Sore throat

T
T
T
T
T
T) covid symptoms

(GT)
(GT)
(GT)
(GT)
(GT)
(GT)

Gold Standard (JHU Cases)

--~- P threshold selected by EWS Training Period

- 0.76

- 0.76

- 0.76

Performance as a function of

Out of sample
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NY, Bronx

Proxies selected by the
Multiple Sources method
Model 1

) covid

) how long does covid last
) loss smell

) covid-19

) loss taste

)

T
T
T
T
T
T) chest pain

(G
(G
(G
(G
(G
(G

Model 2

how long does covid last
nose bleed

covid-19

covid symptoms
sars-cov-2

T
T
T
T
T
T) Throat irritation

(GT)
(GT)
(GT)
(GT)
(GT)
(GT)

) covid

) covid symptoms

) Throat irritation

) Asphyxia

) nose bleed

) how long does covid last

Gold Standard (JHU Cases)

--~- P threshold selected by EWS Training Period

- 0.76

-0

1323°

- 0.76

202

0032

202

0032 112

-0

1323°
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SO0
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SO0
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Performance as a function of

Out of sample
tp fp fn

WWNNRFR OO

oW
IR oo+
cocoHN

tp fp fn

NNNREFPRPROO
WP

_meﬂl—‘OOO
OOOI—‘HNN

—
5

tp fp

RPRRRROO
OCUTWHFOOO
OO0OO0OO0OOKK



NY, Kings 110

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) Ioss smell 1.00 0 0 1 0O 0 3
(GT) covid-19 0.99 0 0 1 0O 0 3
(GT) loss taste 0.96 0 01 1 12
(GT) chest pain 0.91 100 2 51
| 0.76 1 0O 221 0
0.46 1 20 333 0
| I I Lo 0.00 1 30 368 0
020977 020027 o2y 01 101\,—‘—2"’8
Model 2
tp fp fn tp fp fn
(GT) how long does covid last ~ ~ T T T e - 0.76 B
(GT) loss smell 1.00 0 0 2 0 0 2
(GT) covid symptoms 0.99 0 0 2 0 0 2
(GT) sars-cov-2 0.96 1 0 1 01 2
(GT) Asthma 0.91 1 0 1 1 31
(GT) Sore throat 0.76 2 4 0 110 1
0.46 2 60 217 0
| 000 215 0 | 2 34
l | |
I T T 1 _O
; 26 AT .
2010—03 2 2010—09 2 2011—01 L 101X—X2 18
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) Asthma 1.00 0 0 3 0 01
(GT) covid symptoms 0.99 1 0 2 0 01
(GT) Chronic pain 0.96 1 1 2 0 01
(GT) Shortness of breath 0.91 3 3 0 1 0O
(GT) chest pain 0.76 350 1 2 0
(GT) Ageusia 046 312 0 160
| 0.00 330 0 111 O
l | |
I T T 1 _O
7_020'03‘1X 7_07,0'09‘16 7_021'01 A 10’113238



NY, Monroe 111

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0 0 3
(GT) covid symptoms 4 ‘b L4 1l L. 0.46 099 0 0 1 0 2 3
(GT) quarantine 0.96 1 0O 2 21
(GT) fever 0.91 1 0O 2 31
0.76 1 00 315 0
0.46 1 00 334 0
| | o 000 1 2 0 367 0
020977 1()7,0—‘3)'1A e L R
------------------------------------------------------------------------------ - 0.96
Model 2
. tp fp fn tp fp fn
(GT) covid B
(GT) cov!d-19 1.00 0 0 2 0O 0 2
(GT) covid §ymptoms 0.99 0 0 2 1 01
(GT) Ageusia 0.96 2 20 1 01
(GT) Diarrhez? 0.91 2 30 1 21
(GT) quarantine 0.76 2 30 2 6 0
0.46 2 30 221 0
0.00 214 0 238 0
I
l
I T T 1 _O
020977 1()7,0—‘3)'1A 20230 2 107,\,—“’13
—————————————————————————————————————————————————————————————————————————————— - 0.99
Model 3 tp fp fn tp fp fn
B
(GT) covid 1.00 0 0 3 0 01
(GT) covid-19 0.99 2 01 0 01
(GT) covid symptoms 0.96 2 21 0 01
(GT) quarantine 0.91 3 3 0 0 01
(GT) Ageusia 0.76 340 1 2 0
(GT) Hyperventilation 0.46 3 90 1 70
0.00 3250 1 80
I
l
I T T 1 _O
')_()'L()’O‘ﬁi8 102030_1& 1()21’01 3 1021'11_13



NY, Nassau 112

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) Ioss smell 1.00 0 0 1 0O 0 3
(GT) covid-19 0.99 0 01 0 0 3
(GT) loss taste 0.96 0 01 1 2 2
(GT) chest pain 0.91 100 2 91
0.76 1 00 222 0
| 0.46 1 20 333 0
| | 1 0 000 1 3 0 367 0
2020'03‘1 1010'“'0 202107 * 20> ?
Model 2
tp fp fn tp fp fn
(GT) nose bleed T r 0.76 B
(GT) covid-19 1.00 0 0 2 0O 0 2
(GT) covid symptoms 0.99 0 0 2 0 0 2
(GT) sars-coy-z . 0.96 0 0 2 0 0 2
(GT) Abdominal pain 0.91 1 0 1 1 21
(GT) Otitis 0.76 2 00 1 41
0.46 2 30 214 0
| 0.00 218 0 235 0
I
l |
I T T 1 _O
020977 02020 o2y 01 Loy
1T =Y r0.91 ] tp fp fn tp fp fn
(GT) covid 1.00 0 0 3 0 01
(GT) covid symptoms 0.99 0 0 3 1 00
(GT) nose bleed 0.96 1 0 2 1 10
(GT) covid-19 0.91 2 0 1 1 2 0
(GT) covid-19 who 0.76 2 2 1 1 2 0
(GT) sars-cov-2 0.46 390 1 30
0.00 327 0 110 O
I
I
l |
I T T 1 _O
7_020'03‘1X 101031’01 202 N M 202V A 20



NY, New York

Proxies selected by the
Multiple Sources method
Model 1

covid

loss smell
covid-19
loss taste
chest pain

T
T
T
T
T
T) covid symptoms

(GT)
(GT)
(GT)
(GT)
(GT)
(GT)

Model 2

) nose bleed

) covid-19

) covid symptoms
) quarantine

) sars-cov-2

)

T
T
T
T
T
T) Ageusia

(G
(G
(G
(G
(G
(G

Model 3

(GT) Shortness of breath
Twitter (state level signal)
(GT) covid

(GT) covid symptoms
(GT) quarantine

(GT) Ageusia

Gold Standard (JHU Cases)
--~- P threshold selected by EWS

I Target Event

Training Period

202

—————————————————————————————————————————————————————————————————————————————— -0.76

—————————————————————————————————————————————————————————————————————————————— -0.76

2010'°3AA

202} 120

113

Performance as a function of

Training Out of sample

tp fp fn tp fp fn
B
1.00 0 01 0 0 3
0.99 0 0 1 01 3
0.96 0 01 1 4 2
0.91 1 00 210 1
0.76 1 00 318 0
0.46 1 00 332 0
0.00 1 20 368 0

tp fp fn tp fp fn
B
1.00 0 0 2 0 0 2
0.99 0 0 2 1 01
0.96 0 0 2 1 21
0.91 1 21 2 20
0.76 2 40 2 40
0.46 2 6 0 218 O
0.00 212 0 238 0

tp fp fn tp fp fn
B
1.00 0 0 3 0 01
0.99 1 2 2 1 00
0.96 1 3 2 1 00
0.91 2 41 1 10
0.76 340 1 40
0.46 380 1 70
0.00 319 0 110 0




NY, Queens 114

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT)covid - 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) Ioss smell 1.00 0 0 1 0 0 3
(GT) covid-19 0.99 0 0 1 0O 0 3
(GT) loss tast_e 0.96 0 0 1 11 2
(GT) chest pain | 0.91 1 00 2 51
0.76 1 00 219 0
0.46 1 20 3310
| I 0.00 1 30 368 0
I T T 1T - O
1020—03‘1 1020—10“’ 202301 > 2023 8
Model 2
tp fp fn tp fp fn
(GT) how long does covid last ~~ ~ T e r0.76 B
(GT) nose bleed 1.00 0 0 2 0O 0 2
(GT) loss smell 0.99 0 0 2 0 0 2
(GT) covid-19 0.96 0 0 2 1 01
(GT) covid symptoms 0.91 0 0 2 111
(GT) sars-cov-2 | 0.76 2 00 1 51
0.46 250 215 0
0.00 216 0 234 0
! : | Lo
1020—03‘1 1020—10“’ 202301 > 2023 8
Model 3 tp fp fn tp fp fn
B
(GT) Asthma T T r0.76 1.00 0 0 3 0 01
(GT) covid 0.99 0 0 3 0 01
(GT) covid symptoms 0.96 0 0 3 1 00
(GT) Ageusia 0.91 1 2 2 1 10
(GT) chest pain 0.76 3820 1 30
(GT) Bronchitis | 0.46 312 0 150
0.00 329 0 111 0
! : | Lo
2010—03‘1X 1020—10'“) 2021 Q71- Al 101& A2 A8



NY, Suffolk 115

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) Ioss smell 1.00 0 0 1 0O 0 3
(GT) covid-19 0.99 0 01 0 0 3
(GT) loss taste 0.96 0 01 1 2 2
(GT) chest pain 0.91 100 2 71
| 0.76 1 00 319 0
0.46 1 20 332 0
| | | Lo 000 1 30 367 0
020977 L0200 20230 2 Loy
Model 2
tp fp fn tp fp fn
(GT) how long does covid last r 0.76 B
(GT) nose bleed 1.00 0 0 2 0O 0 2
(GT) Ioss smell 0.99 0 0 2 0 0 2
(GT) cov!d-19 0.96 0 0 2 1 21
(GT) covid symptoms 0.91 0 0 2 1 31
(GT) sars-cov-2 0.76 2 00 1 7 1
| 0.46 2 50 216 0
0.00 216 0 235 0
I |
I T T 1 _O
020977 L0200 20230 2 Loy
Model 3 5 tp fp fn tp fp fn
(GT) covid-19 e [ 0.76 100 0 0 3 001
(GT) covid 0.99 0 0 3 0 01
(GT) covid symptoms 0.96 1 1 2 1 00
(GT) Anosmia 0.91 2 3 1 1 10
(GT) chest pain 0.76 3 4 0 1 3 0
(GT) Viral pneumonia 0.46 312 0 1 60
| 0.00 330 0 110 O
I |
I T T 1 _O
7_020'03‘1X 1020_10_11 1021’01 2 107,XA1—10



OH, Cuyahoga

Proxies selected by the
Multiple Sources method
Model 1

) covid

) covid-19

) covid symptoms
) chest tightness
) quarantine

)

(GT
(GT
(GT
(GT
(GT
(GT) Abdominal pain

Model 2

) covid

) covid-19

) covid symptoms
) chest tightness
) quarantine

)

T
T
T
T
T
T) Acute bronchitis

(G
(G
(G
(G
(G
(G

Model 3

covid

covid symptoms
Acute bronchitis
Anosmia
Asthma

T
T
T
T
T
T) Bronchitis

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases) | Target Event
EWS Signal  --- B threshold selected by EWS Training Period
—————————————————————————————————————————————————————————————————————————————— 0.46
l . | ! . 0
2 - 240 245 2
7_020'03 7_()20'01 1020'\'0 7_()21'01 107—\-'\'1
—————————————————————————————————————————————————————————————————————————————— -0.76
l . | ! Lo
2 0k 240 24 20
7_020'03 7_()20 ot 1020 10 7_()21'01 107—\-'\'1
------------------------------------------------------------------------------ - 0.91
l . | ! Lo
21 04 B2} BoXd 20
7_020'03 7_()20'01 1020'\'0 7_()21'01 107—\-'\'1

116

Performance as a function of

Training Out of sample
tp fp fn tp fp fn
B
1.00 0 01 1 0 3
0.99 0 01 1 0 3
0.96 0 01 1 2 2
0.91 1 00 351
076 1 0 O 414 0
0.46 1 00 4 32 0
0.00 1 20 4 61 0
tp fp fn tp fp fn
B
1.00 0 0 2 0 0 3
0.99 1 01 0 0 3
0.96 111 0 0 3
0.91 2 10 2 41
0.76 210 312 0
0.46 2 20 328 0
0.00 2 40 3530
tp fp fn tp fp fn
B
1.00 0 0 3 0 0 2
0.99 112 0 0 2
0.96 2 11 0 0 2
0.91 320 1 30
0.76 3 30 2 90
0.46 330 223 0
0.00 360 239 0




OH, Franklin 117

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) chest pain 1.00 0 0 1 0 0 4
(GT) ches'_c tightness . 0.99 0 0 1 0 0 4
(GT) Burning Chest_ Pain 0.96 0 0 1 1 0 3
(GT) Hyperventilation 0.91 100 340
076 1 0 O 416 0
0.46 1 20 4 27 0
0.00 1 20 4 57 0
l |
I T T T 1 _O
7'020,()3 1020_01— & 101031—0 o2 01‘1“ ’l(ﬂyx&')—
Model 2 T oooooooooooooooo ool r0.91
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19_ 1.00 0 0 2 0O 0 3
(GT) chest pain 0.99 0 0 2 0 0 3
(GT) Burning Chest Pain 0.96 1 0 1 1 0 2
(GT) Hyperver)tilation 0.91 2 00 2 50
(GT) Chest pain 0.76 2 1 0 320 0
0.46 2 30 328 0
0.00 2 40 3530
l |
I T T T 1 _O
7'020,()3 1020_01— & 101031—0 1021,01 24 ’l(ﬂyx&')—
Model 3 tp fp fn tp fp fn
B
(GT)covid-19 T [ 0.76 100 0 0 3 00 2
(GT) chest pain 0.99 0 0 3 0 0 2
(GT) covid 0.96 1 0 2 0 31
(GT) quarantine 0.91 2 0 1 2 40
(GT) Chills 0.76 320 2 80
(GT) Diarrhea 0.46 3 4 0 213 0
0.00 380 235 0
l |
I T T T 1 _O
7_020’03‘18 7_020’01‘ * 101031’01 1021’01 2 101X'X1:ﬂ



OH, Hamilton

Proxies selected by the
Multiple Sources method
Model 1

covid

covid-19

covid symptoms
chest tightness
quarantine

T
T
T
T
T
T) sars-cov-2

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Model 2

(GT) covid symptoms
(GT) Otitis
(GT) Phlegm

Model 3

) covid symptoms
) Otitis

) Phlegm

) Ageusia

) Anosmia

)

T
T
T
T
T
T) quarantine

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases)

Target Event

EWS Signal  --- B threshold selected by EWS Training Period
—————————————————————————————————————————————————————————————————————————————— 0.46
} T T ! 1 O
1020—03‘18 201()-06‘20 10203"‘“ 7_01\,—0" A 201x—x2'“‘
—————————————————————————————————————————————————————————————————————————————— 0.46
} T T ! 1 O
- 20 1
202097 gp0-0° ? 20200 * o230 NS >
------------------------------------------------------------------------------ -0.91
} T T ! 1 - O
1020—03‘18 201()-06‘20 10203"‘“ 7_01\,—0" A 201x—x2'“‘

118

Performance as a function of

Training Out of sample
tp fp fn tp fp fn
B
1.00 0 01 0 0 4
0.99 0 01 0 0 4
0.96 1 00 1 2 2
0.91 1 00 1 6 2
0.76 1 00 212 0
0.46 1 00 4 28 0
0.00 110 4 59 0
tp fp fn tp fp fn
B
0.91 0 0 2 2 01
0.76 0 0 2 2 11
0.46 2 40 310 O
0.00 2 40 354 0
tp fp fn tp fp fn
B
1.00 0 0 3 0 0 2
0.99 0 0 3 1 01
0.96 0 0 3 110
0.91 2 11 1 30
0.76 2 31 2 60
0.46 370 212 0
0.00 313 0 235 0




OH, Summit 119

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cov!d—19 1.00 0 0 1 0O 0 3
(GT) covid symptoms 0.99 0 01 01 3
(GT) chest tightness 0.96 0 01 0 4 3
(GT) quarantine 0.91 0 0 1 2 6 1
0.76 1 00 218 0
0.46 110 33 0
0.00 1 40 363 0
! . | Lo
')_()'L()’O‘ﬁi8 102030_1& 1021’01 2 107,XA1—10
Model 2
tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid 0.96 0 0 2 0O 0 2
(GT) covid symptoms 0.91 0 0 2 0 3 2
(GT) Otitis e 0.46 076 0 0 2 1 41
0.46 2 50 220 0
| 0.00 217 O 2 39 0
! : | . 0
5 A b .
7_020’03 2 2020 102 1021’01 * 107—XA1 20
Model 3 5 tp fp fn tp fp fn
(GT) covid 1.00 0 0 3 0 01
(GT) covid symptoms 0.99 0 0 3 1 00
(GT) how long does covid last 0.96 0 0 3 1 00
(GT) Asthrma L L . L 0.46 091 1 1 2 110
(GT) Nasal congestion 0.76 2 8 1 1 2 0
Twitter (state level signal) | 0.46 316 0 1 40
0.00 333 0 1 60
! : i . 0
')_()'L()’O‘ﬁi8 1()20 10 28 1021’01‘ * 107,XA1—10



OH, Warren 120

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method . - 0.96
Model 1 Training Out of sample
(GT) chest tightness tp fp fn tp fp fn
(GT) covid-19 who B
(GT) covid 1.00 0 0 1 0 0 3
(GT) cov!d-19 0.99 0 0 1 0 0 3
(GT) covid sy_mptoms 0.96 100 11 2
(GT) quarantine 0.91 1 10 2 31
0.76 1 30 380
0.46 1 30 320 0
: 0 0.00 1 80 3500
£0200% ' L0200 20230 2 101\,—‘—2"’1
Model 2 T oo ooooooooooooooooooooo r0.91
tp fp fn tp fp fn
(GT) covid B
(GT) cov!d-19 0.96 0 0 2 0O 0 2
(GT) covid symptoms 0.91 2 2 0 0 2 2
(GT) quarantine 0.76 2 4 0 2 7 0
0.46 2 40 215 0
0.00 2 80 239 0
l
I T T 1 _O
£0200% ' L0200 20230 2 101\,—‘—2"’1
Model 3 5 tp fp fn tp fp fn
(GT) covid symptoms T e r0.76 1.00 0 0 3 0 01
(GT) quarantine 0.99 0 0 3 0 01
(GT) covid 0.96 0 0 3 0 01
(GT) fever | 091 2 21 1 00
(GT) Fatigue 0.76 350 1 00
(GT) Sore throat 0.46 313 0 1 50
0.00 334 0 1 80
l
I T T 1 _O
B\ A1 25 Al
2020 20200 NYASL L0332



OR, Multnomah

Proxies selected by the
Multiple Sources method
Model 1

covid

covid-19

covid symptoms
quarantine
Acute bronchitis

T
T
T
T
T
T) Anosmia

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Model 2

covid symptoms
Anosmia

Asthma

Cough

Nasal congestion

T
T
T
T
T
T) Throat irritation

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

) Anosmia

) Wheeze

) Nasal congestion
) covid

) covid-19

) quarantine

Gold Standard (JHU Cases) | Target Event
EWS Signal  --- B threshold selected by EWS Training Period
———————————————————————————————————————————————————————————————————————— 0.46
T T T T 1 O
20 -0 2 258 AL
010'06 1010"\'1 101\-'03 1021'01 20’[\-"\'2
———————————————————————————————————————————————————————————————————————— - 0.96
T T T T 1 - O
20 Q 2 258 AL
2010'06 1010 1 10'[‘-'03 1021 ot 101\—'\'2
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T T T T 1 - O
29 20 01 20 24 Al
20200377 12000 2020 202192 20230 L0332
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0 0 1
0 01
1 00
1 00
1 00
1 20
tp fp fn
0 0 2
0 0 2
2 00
210
2 30
2 40
2 40
tp fp fn
0 0 3
0 0 3
0 0 3
211
3 30
3 60
312 0
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Performance as a function of

Out of sample

tp fp fn
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PA, Allegheny 122

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT)covid - 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 0 05
(GT) che;t pain | 0.99 0 0 1 0O 0 5
(GT) covid symptoms 0.96 0 01 2 0 3
(GT) chest tightness 0.91 0 0 1 2 2 3
0.76 1 0O 511 0
| 0.46 1 20 528 0
0.00 1 40 553 0
l |
I T T T T 1 - O
1020-0% 1020,01 - " 20_\,0—1“ o0 10124 101\’_\),—10
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B
(GT) covid-19 1.00 0 0 2 0O 0 4
(GT) che§t pain | 0.99 0 0 2 0 0 4
(GT) covid symptoms 0.96 0 0 2 0O 0 4
(GT) chest tlghtness 0.91 1 0 1 2 11
(GT) quarantine 0.76 2 1 0 411 O
0.46 2 30 426 0
| 0.00 2 70 4 46 0
l |
I T T T T 1 - O
102003 1020,01 J020 1024 o0 10124 o 20
Model 3 tp fp fn tp fp fn
L 1O e i~~~ ~ ~— ~—— === === ——————————— -l -0.76 B
(GT) covid-19 ' 1.00 0 0 3 0O 0 3
(GT) covid symptoms 0.99 0 0 3 0 0 3
(GT) chest tightness 0.96 1 0 2 1 0 2
(GT) quarantine | 0.91 1 0 2 1 11
(GT) Anosmia 0.76 320 311 O
(GT) Burning Chest Pain 0.46 360 318 O
0.00 310 O 332 0
|
l |
I T T T T 1 - O
7_020’03‘18 7_020’01 o 1020301& 7_07,1'0&03 1021’01 24 107,XA1—10



PA, Philadelphia

Proxies selected by the
Multiple Sources method
Model 1

covid

how long does covid last
covid-19

covid symptoms
covid-19 who

T
T
T
T
T
T) sars-cov-2

(GT)
(GT)
(GT)
(GT)
(GT)
(GT)

Model 2

(GT) sars-cov-2
(GT) Burning Chest Pain
(GT) Ageusia

Model 3

Burning Chest Pain
Ageusia

sars-cov-2

Nasal congestion
covid symptoms

T
T
T
T
T
T) nose bleed

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases) | Target Event
EWS Signal  --- B threshold selected by EWS Training Period
—————————————————————————————————————————————————————————————————————————————— -0.76
! T T T 1 - O
29 A2 21 24 Al
1020'03 2010'09 2011 03 1021 07" 201\- A2
—————————————————————————————————————————————————————————————————————————————— 0.46
I
! T T T 1 O
2 g} 21 24 11
7_020'03 2010'09 2011'03 1021'01 101\—'\'2
—————————————————————————————————————————————————————————————————————————————— 0.46
I
! T T T 1 O
29 A2 21 24 Al
')_()'ZO'O3 207—0'09 202V 0% 202} 0T 202V A2

123

Performance as a function of

Training Out of sample
tp fp fn tp fp fn
B
1.00 0 01 0 0 4
0.99 0 01 0 0 4
0.96 0 01 1 3 3
0.91 0 01 1 5 3
0.76 1 00 2 9 2
0.46 1 20 4 23 0
0.00 1 30 460 0
tp fp fn tp fp fn
B
0.91 0 0 2 0 0 3
0.76 0 0 2 1 0 2
0.46 2 40 315 0
0.00 210 O 335 0
tp fp fn tp fp fn
B
1.00 0 0 3 0 0 2
0.99 0 0 3 0 0 2
0.96 0 0 3 0 0 2
0.91 112 2 00
076 2 3 1 2 00
0.46 390 213 0
0.00 325 0 221 0




SC, Charleston 124

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid e r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid sy_mptoms 1.00 0 0 1 0O 0 3
(GT) qualrantlne 0.99 0 0 1 0O 0 3
(GT) covid-19 who 0.96 0 0 1 01 3
(GT) fever 0.91 1 0O 0 5 2
0.76 1 00 311 0
0.46 110 338 0
0.00 1 20 368 0
l ! T ! - O
202003 1“;010—06‘06 0230 09 L0207 A0
Model 2
tp fp fn tp fp fn
(GT) covid symptoms B
(GT) fever . 091 0 0 2 01 2
Apple Mobility (transit) 0.76 0 0 2 0 5 2
e B 0.46 046 2 1 0 229 0
0.00 2 40 262 0
! | ; | 0
202092 1“;(>1<3'()€"06 0230 a o2y 01
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms T e r0.76 1.00 0 0 3 0 01
Apple Mobility (transit) 0.99 0 0 3 0 01
(GT) Chronic pain 0.96 1 1 2 0 01
(GT) Diarrhea 0.91 1 2 2 011
(GT) Fatigue 0.76 2 4 1 0 6 1
Apple Mobility (driving) 0.46 370 115 0
0.00 310 O 141 0
l ! T ! - O
202003 1“;010—06‘06 0230 09 o207 A0



SC, Richland

Proxies selected by the
Multiple Sources method
Model 1

(GT) covid

(GT) covid-19

(GT) covid symptoms
(GT) quarantine
up2date

(GT) Chest pain

) covid

) covid symptoms
) Chest pain

) Chronic pain

Model 3

) Chest pain

) covid

) covid symptoms
) Chills

) Chronic pain

)

T
T
T
T
T
T) Fatigue

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases)

--~- P threshold selected by EWS Training Period

- 0.76

- 0.76
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Out of sample
tp fp fn
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TN, Blount 126

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) cov!d symptoms 1.00 0 0 1 0O 0 5
(GT) covid-19 who 0.99 0 01 0 05
(GT) fever 096 0 0 1 0 05
(GT) Diarrhea 0.91 1 0O 2 0 3
| 076 1 0 0 5 3 0
0.46 110 525 0
553 0
: \ | 0.00 1 40
I T T T T 1 _O
£0200% * 020987 02027 20230% * 20230 2 101\,—‘—2"’1
Model 2
tp fp fn tp fp fn
(GT)covid e e [ 0.76 B
(GT) cov!d-19 0.96 0 0 2 0O 0 4
(GT) covid symptoms 0.91 0 0 2 0O 0 4
(GT) fever 0.76 2 00 4 3 0
0.46 210 419 0
| 0.00 2 40 4 44 0
| | |
I T T T T 1 _O
2020 o4 020-%° z 1010’“ ? 202V o4 02101 2 101‘—"’2'ﬂ
Model 3 5 tp fp fn tp fp fn
(GT) covid T e - 0.76 1.00 0 0 3 0 0 3
(GT) covid symptoms 0.99 0 0 3 0 0 3
(GT) fever 0.96 0 0 3 0 0 3
(GT) covid-19 0.91 2 0 1 2 01
(GT) Abdominal pain 0.76 310 320
(GT) Fever 0.46 3 70 317 O
| 0.00 320 0 331 0
| | |
I T T T T 1 _O
£0200% Y 520067 1010—‘—‘—’21 1021—0”A 1021—07‘1A 101\,—‘—2"’1



TN, Davidson 127

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid sympto_ms 1.00 0 0 1 0O 0 4
(GT) Acute bronchitis L J_ & .\ A0 .\ 1 1. L. 0.46 099 0 0 1 113
(GT) Bronchltl_s 0.96 0 0 1 21 2
(GT) Chest pain 0.91 0 0 1 3 61
I 076 1 1 0 311 0
0.46 110 4 23 0
| 0 0.00 1 20 4 58 0
7_020'03‘1X 7_020'06:[’ 7_07,0'09&9 201X'06A 1011’X231
Model 2
tp fp fn tp fp fn
(GT)covid e [ 0.76 B
(GT) cov!d-19 1.00 0 0 2 0 0 3
(GT) covid symptoms 0.99 0 0 2 0 0 3
(GT) chest tightness 0.96 1 11 0 0 3
(GT) Acute pr_onchitis 0.91 1 1 1 1 4 2
(GT) Bronchitis 0.76 2 2 0 2 7 0
| 0.46 2 40 326 0
0.00 2 70 354 0
l T T T 1 - O
20200 2020007 0 092 207—1'0639 201X'X2’X1
T =Y r0.91 ] tp fp fn tp fp fn
(GT) covid symptoms 1.00 0 0 3 0 0 2
(GT) Acute bronchitis 0.99 1 1 2 0 0 2
(GT) Bronchitis 0.96 32 0 01 2
(GT) Cough 0.91 320 0 31
(GT) Nasal congestion 0.76 330 1 90
(GT) Pneumonia 0.46 3 4 0 219 O
| 0.00 360 235 0
l T T T 1 - O
2\ 21 A9 19 AL
2020'03 2020'06 2010'09 20’1\-'06 20’[\-"\'2



TN, Knox 128

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) cov!d symptoms 1.00 0 0 1 0 0 5
(GT) covid-19 who 0.99 0 0 1 0O 0 5
(GT) fever 096 0 0 1 0 05
(GT) Chills 0.91 1 0 0 3 5 2
I 076 1 0 O 5 283 o0
0.46 1 10 5
0.00 1 50 553 0
! ! T T ! 1 _O
202004 0@010'06 g 2020 09‘%010 w2 YISty 2 Lo i
Model 2
tp fp fn tp fp fn
(GT)covid T e [ 0.76 B
(GT) cov!d-19 0.99 0 0 2 0O 0 4
(GT) covid symptoms 0.96 0 0 2 0O 0 4
(GT) fever 0.91 1 0 1 2 4 2
(GT) Chills 0.76 2 10 4 6 0
0.46 2 30 421 0
| 0.00 250 4 47 0
! ! T T ! 1 _O
20200 0@010'06 g 2020 09‘%010 w2 YISty 2 Lo i
Model 3 5 tp fp fn tp fp fn
(GT) covid symptoms T e r0.76 1.00 0 0 3 0 0 3
(GT) fever 0.99 0 0 3 0 0 3
(GT) covid-19 0.96 0 0 3 0 0 3
(GT) Diarrhea 0.91 1 1 2 2 41
(GT) covid 0.76 330 370
(GT) chest pain 0.46 370 328 0
| 0.00 313 0 344 0
! ! T T ! 1 _O
20040 520-0° 3 2029 09> S0t 2 202V o124 Lo A



TN, Sevier 129

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by t':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
Model 1 ST r 0.91
€ Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid symptoms B PP PP
(GT) DIar_rhea 1.00 0 0 1 0O 0 3
(GT) Dizziness 0.99 0 01 0 0 3
(GT) Fatigue _ 0.96 0 0 1 01 2
(GT) Nasal congestion 0.91 100 1 3 2
I 076 1 2 0 380
0.46 1 50 327 0
l 0 0.00 110 O 3550
2010—06‘0 1010—‘—‘—’2 202301 > Lo A
Model 2
tp fp fn tp fp fn
(GT)covid T [ 0.76 B i PP
(GT) Vomiting 0.99 0 0 2 0O 0 2
(GT) covid symptor_ns 0.96 0 0 2 01 1
(GT)AbcIommaI pain 0.91 0 0 2 1 41
(GT) Fatigue 0.76 2 4 0 2 6 0
0.46 210 O 216 0
I 000 221 0 238 0
l
I T T 1 _O
2010—06‘0 1010—‘—‘—’2 202301 » Lo A
Model 3 5 tp fp fn tp fp fn
(GT)covid  F W8 V00 irim ey T - 0.76 1.00 0 0 3 0 01
(GT) Abdominal pain 0.99 0 0 3 0 01
(GT) Fatig_u_e 0.96 0 0 3 0 01
(GT)Vomltmg 0.91 0 2 3 0 01
(GT) cqwd symptoms 0.76 390 1 00
(GT) Diarrhea 0.46 319 0 1 2 0
I 0.00 339 0 170
l
I T T 1 _O
1010'06‘06 201041—7—1 ')_()'L1 01 A 10'lx AL A



TN, Shelby

Proxies selected by the
Multiple Sources method
Model 1

) covid

) covid-19

) chest pain
) covid symptoms
) quarantine

) fever

Model 2

) covid-19

) chest pain
) fever

) Ageusia

) Diarrhea

)

T
T
T
T
T
T) Fatigue

(G
(G
(G
(G
(G
(G

Model 3

) Ageusia

) Otitis

) covid

) covid-19

) chest pain
)

T
T
T
T
T
T) quarantine

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases)
--~- P threshold selected by EWS

Target Event

Training Period

Lo i

——————————————————————————————————————————————— -0.76

Lo

——————————————————————————————————————————————— -0.76

0.03‘1“32010—06“—3

Lo i
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Performance as a function of

Training
tp fp fn
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TX, Bexar 131

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) chest pain 1.00 0 0 1 0 0 3
(GT) covid symptoms 099 0 0 1 0 0 3
(GT) quarantine 0.96 0 0 1 1 2 2
(GT) fever 0.91 1 00 2 51
076 1 4 0 3150
| | 0.46 1 70 3250
1 0 0.00 1 90 353 0
020977 020307 20230 2 101\,—‘—2"’1
Model 2 ST ooComooooooooooooooooooooobes r0.91
. tp fp fn tp fp fn
(GT) covid B
(GT) covid §ymptoms 1.00 0 0 2 0O 0 2
(GT) Ageusia 0.99 0 0 2 1 01
(GT) Anosmia 0.96 1 0 1 1 01
(GT) Asphyxia 0.91 2 4 0 2 40
(GT) Asthma 0.76 2 50 2 50
0.46 2 80 216 0
| | 0.00 216 0 234 0
l T T 1 _O
020977 020307 20230 2 101\,—‘—2"’1
Model 3 5 tp fp fn tp fp fn
(GT)covid T e r0.76 100 0 0 3 001
(GT) covid symptoms 0.99 0 0 3 0 01
(GT) quarantine 0.96 1 0 2 0 01
(GT) Asthma 0.91 2 51 1 0O
(GT) covid-19 0.76 390 1 20
(GT) Otitis 0.46 314 0 1 40
0.00 328 0 112 0
I |
l T T 1 _O
')_()'L()’O‘ﬁi8 107—0_&0_31 1021’01 2 1011’X231



TX, Collin 132

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) loss taste 1.00 0 0 1 0 0 4
(GT) chest pain 4+ [ 1 4 __ A\ L ______ 11 . 0.46 099 0 0 1 0 0 4
(GT) covid symptoms 0.96 0 01 0 0 4
(GT) sars-cov-2 0.91 1 00 g g (])_
| 0.76 1 00
0.46 1 00 4 28 0
| 0 0.00 1 30 4 60 O
; 26 ; .
2010,03 2020,06 020 09-2 ” 11'06 A 201132 h%Y
1T =Y r0.91
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19_ 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 0 0 2 0 0 3
(GT) covid symptoms 0.96 0 0 2 2 11
(GT) Acute pronchitis 0.91 2 1 0 2 31
(GT) Anosmia 0.76 2 2 0 2 8 0
| 0.46 2 20 318 0
0.00 2 30 352 0
} T T T 1 - O
26 . .
5029 03 1029 06 02002 2 i 1-00 19 20 2112 11
1o =Y r0.91 ] tp fp fn tp fp fn
(GT) chest pain 1.00 0 0 3 0O 0 2
(GT) covid symptoms 0.99 1 0 2 0O 0 2
(GT) Acute bronchitis 0.96 1 0 2 111
(GT) Anosmia 0.91 3 1 0 1 31
(GT) Bronchitis 0.76 320 2 50
(GT) Chills 0.46 320 211 O
| 0.00 350 238 0
} T T T 1 - O
7_020'03‘1X 7_020'06:[’ 7_07,0'09‘16 2011'0639 1011’X231



TX, Dallas 133

Gold Standard (JHU Cases) | Target Event
::Irol)t“els s;lected by t':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of 3
ultiple Sources metho
Model 1 ST oo - 0.91
ode Training Out of sample
(GT) sars-cov-2 tp fp fn tp fp fn
(GT) Hyperventilation B PP
(GT) covid 1.00 0 0 1 0 0 3
(GT) covid-19 0.99 0 0 1 0O 0 3
(GT) loss taste 0.96 0 0 1 0 0 3
(GT) chest pain 0.91 100 2 21
0.76 1 10 370
| 0.46 1 30 324 0
. | L, 000 111 0 | 3540
020977 02020 20230 2 101\,—‘—2”1
Model 2 T ooooooooooooooooooooo r0.91
tp fp fn tp fp fn
(GT) covid B P
(GT) cc_)vid-19 . 0.99 0 0 2 0O 0 2
(GT) Viral pneumonia 0.96 1 1 1 1 01
(GT) loss 'gaste . 0.91 2 20 1 01
(GT) Burning Chest Pain 0.76 2 30 2 6 0
0.46 2 70 213 0
0.00 210 O 234 0
I I
l T T 1 _O
020977 02020 20230 2 101\,—‘—2”1
Model 3 tp fp fn tp fp fn
B
(GT)covid T [ 0.76 100 0 0 3 001
(GT) covid-19 0.99 0 0 3 1 00
(GT) Burning Chest Pain 0.96 0 2 3 1 00
(GT) loss smell 0.91 2 31 1 0O
(GT) loss of sme_II _ 0.76 3 4 0 1 0O
(GT) Hyperventilation 0.46 310 0 110
0.00 330 0 111 0
I I
l T T 1 _O
7_07,0'03‘1X 101031’01 1021’01 2 1011’X2’X1



TX, Harris 134

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
oY =Y r 0.91 s
Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 1 0 3
(GT) covid sy_mptoms 0.99 0 0 1 1 0 3
(GT) quarantine 0.96 1 0O 1 0 3
(GT) fever 0.91 100 2 51
0.76 1 0O 411 0
| 0.46 1 0O 4 34 0
1 | 0 0.00 1 00 4 60 0
20200 020-0° 20200%7 Lo 01 Lo 8
Model 2
tp fp fn tp fp fn
(GT) covid symptoms T e - 0.76 B
(GT) fever 1.00 0 0 2 013
(GT) Ageusia 0.99 0 0 2 1 4 2
(GT) Anosmia 0.96 1 0 1 340
(GT) Chills 0.91 2 00 340
(GT) Cough 076 2 0 0 340
0.46 2 20 313 0
| 0.00 2 20 352 0
| |
I T T T 1 _O
o334 0632 09-2° o130 1218
2020- 2020- 2020- 202 202V
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 2
(GT) fever 0.99 1 0 2 01 2
(GT) Ageusia 0.96 2 1 1 1 31
(GT) Anosmia b 0.46 0.91 3 1 0 2 30
(GT) Cough 076 3 1 0 2 30
(GT) Diarrhea 0.46 310 2 90
0.00 360 234 0
I
| |
I T T T 1 O
AL A3 26 A0 1%
2020077 12000 20200 202301 Lo



TX, Tarrant 135

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 .
Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) Ioss taste 1.00 0 0 1 0 0 4
(GT) covid symptoms 0.99 0 0 1 0 0 4
(GT) sars-co.v-2 0.96 100 1 1 3
(GT) Anosmia 0.91 1 0 0 3 61
0.76 1 00 4 9 0
| 0.46 110 4 26 0
| | . 000 12 0 459 0
202097 g00-0° 009? 023 - 101‘—"’2'ﬂ
Model 2 T r 0.91
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 0 0 2 1 0 2
(GT) covid symptoms 0.96 1 0 1 211
(GT) Ageusig 0.91 2 00 3 30
(GT) Anosmia 0.76 2 2 0 390
0.46 2 30 3200
| | 0.00 2 60 354 0
l T T T 1 - O
1020 03 5 010_06— 0 0_09‘1 1021 ol 24 2()1&_12—'&1
Model 3 tp fp fn tp fp fn
B
(GT) chest pain T [ 0.76 100 0 0 3 00 2
(GT) covid symptoms 0.99 0 0 3 0 0 2
(GT) Ageusia 0.96 2 01 1 01
(GT) Anosmia 0.91 300 210
(GT) Hyperventilation 0.76 3 00 2 80
(GT) Chills 0.46 340 220 0
0.00 380 23 0
| I
l T T T 1 - O
1020—03‘18 201()-06‘20 2010-09‘16 20230 24 201x—x2'“‘



TX, Travis 136

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) cov!d-19 B
(GT) covid symptoms 1.00 0 0 1 0 0 4
(GT) qualrantlne 0.99 0 0 1 1 0 3
(GT) covid-19 who 0.96 0 0 1 310
(GT) fever 0.91 1 0 0 320
| 0.76 1 0O 4 6 0
0.46 1 20 4 27 0
l 0 0.00 1 30 459 0
; A . .
202097 g00-0° 2 2020 > o230 NS »
Model 2 ~ mmmmmmmmmmmom oo r0.91
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) cov!d symptoms 0.99 0 0 2 0 0 3
(GT) covid-19 who 0.96 1 0 1 2 01
(GT) Acute pronchitis 0.91 2 1 0 2 21
(GT) Anosmia 0.76 2 2 0 370
| 0.46 2 20 321 0
0.00 2 40 354 0
l
I T T T 1 - O
2020:0% ° 020 0620 2010'“AA o230 M 201X'X2’X1
Model 3 tp fp fn tp fp fn
B
(GT) covid 1.00 0 0 3 0O 0 2
(GT) covid-19 0.99 0 0 3 0 0 2
(GT) covid-19 who 0.96 0 0 3 1 01
(GT) covid symptoms L Ll L 0.46 0.91 1 2 2 2 00
(GT) quarantine 0.76 2 4 1 2 50
(GT) Acute bronchitis 0.46 36 0 216 O
| 0.00 312 0 234 0
l
I T T T 1 O
2020:0% ° 020 0620 2010'“AA o230 M 201X'X2’X1



VA, Charlottesville 137

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method L ___________ = et - 0.96
Model 1 Training Out of sample
(GT) Abdominal pain tp fp fn tp fp fn
(GT) Chest pain B
(GT) Nasz_ﬂl congestion 1.00 0 0 1 0O 0 3
(GT) Vertigo 0.99 0 0 1 1 0 2
(GT) Cough 096 1 1 0 121
(GT) Diarrhea 0.91 1 20 1 31
I 076 1 3 0 380
I 046 1 4 0 3280
0 0.00 111 O 342 0
2010—09‘0 2013_ 02" 2 1013_ _09- Ok 1013_—\.2"\'8
Model 2
tp fp fn tp fp fn
(GT) Cough T [ 0.76 B
(GT) Otitis 0.99 0 0 2 0O 0 2
Apple Mobility (transit) 0.96 0 0 2 0O 0 2
(GT) Diarrhea 0.91 111 0 0 2
(GT) Vomiting 0.76 2 50 1 31
0.46 212 0 212 0
| | 0.00 221 0 229 0
I T T 1 _O
090 02?2 1904 1238
2010 2()1\- 20’[\- 10’1'\.
Model 3 5 tp fp fn tp fp fn
(GT) Cough T e r0.76 1.00 0 0 3 0 01
Apple Mobility (transit) 0.99 0 0 3 0 01
(GT) Chest pain 0.96 0 0 3 0 01
(GT) Otitis 0.91 0 2 3 1 00
(GT) Pneumonia 0.76 2 4 1 1 0O
(GT) Sore throat 0.46 310 O 1 20
| | 0.00 334 0 1 6 0
I T T 1 _O
2010'09‘05 202V 0220 202V 090 1()1&42'18



VA, Fairfax 138

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal -~ B threshold selected by EWS Training Period Performance as a function of 8
Multiple Sources method
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 0 0 2
(GT) chest pain b | ___ 1 ¥\ 4t . X 0.46 099 0 0 1 0 0 2
(GT) covid-19 who 0.96 0 0 1 0 0 2
(GT) sars-cov-2 0.91 0 0 1 0 6 2
0.76 1 10 1220
0.46 110 234 0
0.00 1 20 269 0
b . { 0
1020—03‘1 7Jﬂc)—‘—‘—’z 0230 ©
Model 2
tp fp fn tp fp fn
(GT) covid symptoms T e - 0.76 B
(GT) sars-cov-_2 0.99 0 0 2 0 01
(GT) Chest pain 0.96 0 0 2 0 01
(GT) Ageusia 0.91 1 0 1 0 20
(GT) Otitis 0.76 2 30 1 90
0.46 2 90 124 0
0.00 221 0 146 0
l T ! - O
1020—03‘1 7Jﬂc)—‘—‘—’z 0230 ©
Model 3 tp fp fn tp fp fn
B
(GT) covid symptoms T e - 0.76 1.00 0 0 3 0 0O
(GT) Ageusia 0.99 0 0 3 0 0O
(GT) Chest pain 0.96 0 0 3 010
(GT) loss of smell 0.91 2 1 1 0 20
(GT) sars-cov-2 0.76 330 050
(GT) Fatigue 0.46 315 0 0 70
0.00 338 0 016 O
l T ! - O
7_020'03‘1X 101031—28 7_07,1'01 02



WA, King

Proxies selected by the
Multiple Sources method
Model 1

covid

how long does covid last
covid-19

chest pain

covid symptoms

T
T
T
T
T
T) chest tightness

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Model 2

) covid

) covid-19

) chest pain
) covid symptoms
) fever

)

(GT
(GT
(GT
(GT
(GT
(GT) Ageusia

) chest pain

) covid symptoms
) Ageusia

) Anosmia

Gold Standard (JHU Cases) | Target Event
EWS Signal  --- B threshold selected by EWS Training Period
—————————————————————————————————————————————————————————————————————————— -0.76
| I I
T T T T 1 - O
~ A 03 24 Al
202008 202030 021 0% 107 L0332
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| I I
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Figures S140-5187.
Visualization of the multiple sources model as a function of time. The model's output (orange) is

compared against the onsets (vertical gray tick marks) of the COVID-19 reported cases (gray-
filled curve). As more information becomes available, the EWS model is re-trained to select the
proxies that best fit the training data available (represented by the blue shading on each
Figure). A list of the selected proxies for each model, along with a performance table are also

presented.



Alabama 140

Gold Standard (JHU Cases) |  Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) chest tightness T T - 0.76 tp fp fn tp fp fn
(GT) sars-cov-2 B
(GT) cov!d 1.00 0 0 1 0O 0 4
(GT) cov!d-19 0.99 0 01 0 0 4
(GT) covid symptoms 096 0 0 1 0 0 4
(GT) quarantine 0.91 0 2 1 1 3 3
0.76 1 4 0 2 3 2
| 0.46 1 50 319 0
0.00 1 70 448 0
} T T T 1 - O
Model 2
tp fp fn tp fp fn
(GT) Acute bronchitis T T T - 0.76 B
(GT) Nasal congestion 0.99 0 0 2 0 0 3
(GT) Wheez_e 0.96 1 11 0 0 3
(GT) Ageusia 091 1 2 1 0 0 3
(GT) Burning Chest Pain 0.76 2 50 01 2
0.46 2 80 380
0.00 220 0 328 0
I
} T T T 1 - O
7_020'032X 1010'09‘05 7_07,1'03:[’ 7_021'01 A 1011’X231
Model 3 tp fp fn tp fp fn
B
(GT) Acute bronchitis T T T - 0.76 1.00 0 0 3 0 0 2
(GT) Nasal congestion 0.99 0 0 3 0 0 2
(GT) loss taste 0.96 0 1 3 0 0 2
(GT) Ageusia 0.91 1 4 2 0 0 2
(GT) Bronchitis 0.76 2 6 1 1 31
(GT) Burning Chest Pain 0.46 311 0 2 30
0.00 327 0 217 0
I
} T T T 1 - O
7_020'032X 1010'09‘05 7_()11 03 2! ')_()'L1 01 A 10'lx X’ZAX



Alaska 141

Gold Standard (JHU Cases) | Target Event
rnr&’t‘:;fesse:)icrtc‘:‘:‘ I;?"e::"“id EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of B
Model 1
(JHU) Training Out of sample
Lor= 17 =) £ 0 0 (0 1 | A T I A ' - 0.76
(GT) covid tp fp fn tp fp fn
(GT) covid-19 goo 0 o1 0 o s
(GT) covid symptoms .
(GT) quarantine 0.99 0 01 0 0 3
(GT) fever 0.96 0 0 1 1 1 2
0.91 1 0O 310
0.76 1 0O 310 O
0.46 1 10 339 0
} } . | Lo 0.00 1 2 0 368 0
28 06 i
202002 11010—06 0 202030 o> 0230 »
Model 2  mmmmmmm e e - 0.91
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0 0 2
(GT) covid symptoms 099 0 0 2 0 0 2
(GT) fever 88(13 1 11 (1) g %
GT) Cardi . 210
(GT) Cardiac arrest 07 23 -
0.46 2 30 233 0
0.00 2 4 0 258 0
l 13 ! 06 T , ! ‘O
202097 520-0 2020307 o2y 01
Model 3
tp fp fn tp fp fn
(JHU) cases T mmmmmooheoooonoemooooooooooooooohoomooooooooooooo _ B
(JGT))covid 0.76 1.00 0 0 3 00 1
(GT) covid symptoms 099 0 0 3 0 01
(GT) Asthma 096 0 0 3 1 00
(GT) fever 0.91 11 2 1 00
GT) Cardi 0.76 320 1 6 0
(GT) Cardiac arrest 0.46 3 4 0 129 0
0.00 312 O 147 O
} 8 ! 6 I ! -0
202002 12010—06‘0 2010—10‘03 202301 A0



Arizona

Gold Standard (JHU Cases) | Target Event

Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period

Multiple Sources method
Model 1
JHU) cases T T e
GT) covid
how long does covid last
covid-19
chest pain
covid symptoms

(
(
(GT)
(GT)
(GT)
(GT)

Model 2 T oo s R

JHU) cases

GT) covid-19

) chest pain

) covid symptoms
) fever

) Acute bronchitis

(
(
(GT
(GT
(GT
(GT

Model 3 T oS oo omooe

) covid-19

) chest pain

) covid symptoms
) fever

) Acute bronchitis
)

T
T
T
T
T
T) Chills

(G
(G
(G
(G
(G
(G

0'03‘1X 0'09‘16 01-0? 21_10_3()

230
202307 02V 20
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Arkansas

Proxies selected by the
Multiple Sources method
Model 1

) chest tightness
) Viral pneumonia
) covid

) covid-19

) chest pain

)

T
T
T
T
T
T) covid symptoms

(G
(G
(G
(G
(G
(G

Model 2

) chest pain

) covid symptoms
) fever

) Abdominal pain
) Acute bronchitis
)

T
T
T
T
T
T) Asthma

(G
(G
(G
(G
(G
(G

Model 3

Burning Chest Pain
covid

covid-19

covid symptoms
quarantine

T
T
T
T
T
T) Abdominal pain

(GT)
(GT)
(GT)
(GT)
(GT)
(GT)

Gold Standard (JHU Cases)

- 0.76

r 0.91

- 0.76

EWS Signal  --- B threshold selected by EWS Training Period
I
I T T T
i 19 .0-31 A
202002 2 £020-9%70-10 3 202399
I
I T T T
z A9 .0-3) 9
20200 z 1010'?0%0"*0 > 20239 >
I
I T T T
21 31 A9
7_010—03 2020 7_0 g10- 202V -06-
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Performance as a function of

Training Out of sample

tp fp fn tp fp fn
B
1.00 0 01 0 0 4
0.99 0 01 0 0 4
0.96 0 01 01 3
0.91 1 00 0 3 3
076 1 0 O 360
0.46 1 60 419 O
0.00 110 O 4 47 O

tp fp fn tp fp fn
B
1.00 0 0 2 0 0 3
0.99 0 0 2 0 0 3
0.96 210 01 2
0.91 210 0 4 2
076 2 3 0 113 1
0.46 2 80 230 O
0.00 215 0 3 47

tp fp fn tp fp fn
B
1.00 0 0 3 0 0 2
0.99 0 0 3 0 0 2
0.96 0 0 3 0 0 2
0.91 1 0 2 1 20
0.76 3 00 1 50
0.46 350 221 0
0.00 315 0 235 0



California 144

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) Anxiety B
(GT) covId 1.00 0 0 1 0O 0 3
(GT) covid-19 0.99 0 0 1 1 0 2
(GT) loss taste 0.96 0 01 1 0 2
(GT) loss of smell 0.91 100 1 2 2
0.76 1 20 212 1
I 046 1 4 0 3250
1 l 0 0.00 1 80 349 0
7_07,0'033A 10’)_030—3 1011 060 10'lx AL A
Model 2
tp fp fn tp fp fn
(JHU) cases T e - 0.76 B
(GT) loss of smell 1.00 0 0 2 0O 0 2
(GT) chesttig_htness 0.99 0 0 2 0 0 2
(GT) quarantine 0.96 1 0 1 0 0 2
(GT) sars-cc_)v-2 091 1 0 1 111
(GT) Ageusia 0.76 2 1 0 1 6 1
0.46 2 70 116 O
I 0.00 213 0 235 0
I . | . Lo
7_07,0'033A 107—0_&0_31 1011’06’05 1011’X231
1T =Y r0.91 ] tp fp fn tp fp fn
(JHU) cases 1.00 0 0 3 0 01
(GT) Ageusia 0.99 0 0 3 0 01
(GT) Aposmia . 0.96 0 0 3 0 01
(GT) Viral pneumonia 0.91 2 21 1 00
(GT) loss of smell 0.76 2 3 1 1 0O
(GT) quarantine 0.46 2 8 1 1 00
0.00 216 1 110 O
I
I . I . Lo
2010'03‘% 1010"’0’3l 202 060 202V b



Colorado 145

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) chest pain 1.00 0 0 1 0O 0 4
(GT) covid symptoms ¢+ _____ ¢\ 4 ___ b it 1 L. 0.46 099 0 0 1 0 0 4
(GT) quarantine 0.96 0 0 1 0 0 4
(GT) nose bleed 0.91 0 0 1 2 51
076 1 0 O 412 0
0.46 1 0O 429 0
L I 0 000 1 2 0 4 57 0
7,010'033A 2020 2010'09‘16 7,011'0&0 IS >
Model 2
tp fp fn tp fp fn
(GT)covid T e [ 0.76 B
(GT) covid-19 1.00 0 0 2 0 0 3
(GT) chest pain 0.99 0 0 2 0 0 3
(GT) covid symptoms 0.96 0 0 2 0 0 3
(GT) quarantine N 0.91 1 1 1 340
(GT) Acute bronchitis 0.76 2 10 313 0
0.46 2 20 328 0
0.00 250 352 0
I
} T T T 1 ‘O
202002 * 502007 S0 092 202} on0 et
Model 3 ST ooooooooooooooooooo r 0.91 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 2
(GT) Acute bronchitis 0.99 0 0 3 0 0 2
(GT) Ageusia 0.96 2 0 1 0 0 2
(GT) Anosmia 0.91 3 00 1 31
(GT) Asthma 0.76 310 1 41
(GT) Bronchitis 0.46 3 30 214 0
0.00 360 242 0
} ! T T 1 ‘O
7_07,0'033A 7_020’01 o 7_07,0'09‘16 7_07,1'0&03 7_021'01 A



Connecticut 146

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 0 1 0O 0 4
(GT) che;t pain 0.99 0 01 0 0 4
(GT) covid symptoms 0.96 0 01 1 12
(GT) covid-19 who | 0.91 100 2 2 2
0.76 1 00 4 9 0
0.46 110 4 35 0
L | 0 0.00 1 20 4 58 0
1020—03‘1 2010—030 42010 202 o124 101\,—“’1
Model2 BRI T - 0.96
ode
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0O 0 3
(GT) chest pain - 0.99 1 0 1 0 0 3
(GT) Acute .bronchltls 0.96 2 00 01 2
(GT) Ageusia 091 2 1 0 0 2 2
(GT) Bronchitis | 0.76 2 1 0 3 80
0.46 2 30 324 0
0.00 2 50 350 0
L |
I T T T 1 - O
2010—03‘1 107_0—03 0 020 1030 02V o7 24 101141’7'
1T =Y r0.91 ] tp fp fn tp fp fn
(GT) covid 1.00 0 0 3 0O 0 2
(GT) Asthma 0.99 1 0 2 0O 0 2
(GT) covid-19 0.96 2 01 0 0 2
(GT) chest pain 0.91 2 01 2 20
(GT) Chest pain 0.76 350 2 6 0
(GT) Shortness of breath | 0.46 380 218 0
0.00 313 0 235 0
L |
I T T T 1 - O
2020'03‘1\’ 1010'08'011020"’0'\'0 NYASL 2 101‘—'“'11



Delaware 147

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal --~- P threshold selected by EWS Training Period Performance as a function of B
ultiple Sources metho
Model 1
Training Out of sample
(GT)covid e [ 0.76 tp fp fn tp fp fn
(GT) covid-19 B PP PP
(GT) covid symptoms 1.00 0 0 1 0 0 4
(GT) quarantine 0.99 0 0 1 0 0 4
(GT) fever N 0.96 0 01 01 4
(GT) Acute bronchitis 0.91 0 0 1 1 61
076 1 1 0 417 0
| 0.46 1 20 4 37 0
0.00 1 30 4 57 0
|
I T T T 1 _O
o =Y 172ttt r0.91
tp fp fn tp fp fn
(GT) quarantine B PP
(GT) Throat.ir_ritation 0.99 0 0 2 0O 0 3
(GT) Bronchitis 0.96 0 0 2 0O 0 3
(GT) Whgeze 091 2 2 0 0O 0 3
(GT) covid symptoms 0.76 2 5 0 1 21
046 213 0 311 0
0.00 223 0 328 0
I
|
I T T T 1 _O
22 J
Model 3 tp fp fn tp fp fn
_______ B
(GT) quarantine T e - 0.76 1.00 0 0 3 0 0 2
(JHU) cases 0.99 0 0 3 0 0 2
(GT) Throat irritation 096 0 0 3 0 0 2
(GT) covid - 0.91 2 21 2 20
(GT) Acute pr_onchltls 0.76 360 2 40
(GT) Bronchitis 0.46 310 O 2 7 0
0.00 325 0 221 0
I
|
I T T T 1 _O
7_020'03‘1X 10'10’08’27— 1011'03‘20 1021’01 24 101X'X1:ﬂ



Florida 148

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid-19 1.00 0 0 1 0O 0 5
(GT) loss tastg 0.99 0 0 1 0O 05
(GT) chest pain 0.96 0 01 1 2 3
(GT) covid symptoms 0.91 100 3 61
0.76 1 0O 4 %2 8
| 0.46 110 5 25
. | . 000 12 0 553 0
1010'03‘% 1010'0633 1()7,0"'01A 0230 > oy 0o 101‘—"*2'\'1
Model 2
tp fp fn tp fp fn
(GT) how long does covid last ~ ~ T T - 0.76 B
(GT) loss tast_e 1.00 0 0 2 0 0 4
(GT) chest pain 0.99 0 0 2 0 0 4
(GT) covid symptoms 096 0 0 2 0 0 4
(GT) chest Flghtness 0.91 1 1 1 2 2 2
(GT) Ageusia 0.76 2 1 0 380
0.46 2 20 4 23 0
| 0.00 2 40 446 0
} T T T ! 1 _O
202007 ' 7_07,0'06X 2020 1024 7_07,1'0A" > 02 063 1()114231
Model 3 tp fp fn tp fp fn
B
(GT) how long does covid last ~ ~ T T T T e - 0.76 1.00 0 0 3 0 0 3
(GT) loss taste 0.99 0 0 3 0 0 3
(GT) Ageusia 0.96 0 0 3 0 0 3
(GT) Shortness of breath 0.91 2 21 1 0 2
(GT) chest pain 0.76 32 0 2 50
(GT) covid symptoms 0.46 340 314 0
0.00 314 0 328 0
I
} T T T ! 1 _O
7_07,0'033A 7_()7,0'063’5 1020301& 7_07,1'0&03201&'0639 1011’X231



Georgia 149

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) Iosstastt_a 1.00 0 01 0 0 4
(GT) che;t pain 0.99 0 01 01 3
(GT) covid symptoms 0.96 0 01 1 3 2
(GT) chest tightness 0.91 1 00 2 81
0.76 1 00 312 0
I 046 1 1 0 428 0
: 0 0.00 110 460 0
1010—03“x 2010—06‘1 1010—‘—0’3 20230 > 101\,—‘—2"’1
Model 2
tp fp fn tp fp fn
(GT) chestpain r 0.76 B
(GT) covid symptoms 1.00 0 0 2 0O 0 3
(GT) fever. 0.99 0 0 2 0O 0 3
(GT) Ageusia 096 1 0 1 0 0 3
(GT) Anosmia 0.91 2 00 3 00
(GT) Asthma 0.76 2 00 320
0.46 2 20 316 0
I 000 2 3 0 3520
1
I T T T 1 _O
7_07,0'033A 7_07,0'06‘10 107—0_&0_31 7_021'01 M 1011’X231
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) fever 1.00 0 0 3 0 0 2
(GT) Ageusia 099 0 0 3 0 0 2
(GT) Chills 0.96 2 0 1 0 0 2
(GT) Shortness of breath 0.91 3 00 1 01
(GT) chest pain 0.76 310 1 21
(GT) Burning Chest Pain 0.46 330 212 0
0.00 312 0 235 0
I
1
I T T T 1 _O
7_07,0'033A 7_07,0'06‘10 107—0_&0_31 7_021'01 M 1011’X231



Hawaii 150

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(HU)cases r 0.76 tp fp fn tp fp fn
(GT) covid B
(GT) cov!d—19 1.00 0 0 1 0O 0 4
(GT) covid symptoms 0.99 0 01 01 4
(GT) fever 096 0 01 0 3 3
(GT) Otitis 091 1 0 0 2 6 2
0.76 1 00 421 0
| | 0.46 1 20 4 43 0
l 1 0 0.00 1 20 4 61 0
7_020’03‘187_010'06&3 2010_11_X9 7_021'01 M 101X'X1:ﬂ
Model 2
tp fp fn tp fp fn
(JHU) cases B
(GT) coyi_d symptoms 0.91 0 0 2 0O 0 3
(GT) Otitis 0.76 1 0 1 0 6 2
------------------------------------------------------------------------------ 0.46 046 2 3 0 3250
0.00 2 40 347 0
I I
! ! T T 1 O
7,020’03‘ ° 020 06> 2020 - 7,011'01 > 202V n?
Model 3 tp fp fn tp fp fn
B
(JHU)cases [ 0.76 1.00 0 0 3 0 0 2
(GT) Vomiting 0.99 0 0 3 0O 0 2
(GT) covid-19 0.96 0 0 3 0 0 2
(GT) covid symptoms 0.91 1 0 2 1 01
(GT) quarantine 0.76 2 3 1 2 6 0
(GT) fever 0.46 311 O 226 0
0.00 321 0 235 0
I I
! ! T T 1 _O
20200 82010—0633 2010—‘—'”g 20210 M 101\,—“’11



ldaho

Proxies selected by the
Multiple Sources method
Model 1

JHU) cases

GT) covid

how long does covid last
covid-19

quarantine

fever

(
(
(GT)
(GT)
(GT)
(GT)

JHU) cases
GT) covid-19
GT) Chest pain
GT) Chills

GT) Otitis

Model 3

JHU) cases

GT) Chest pain
Chills

covid-19

covid symptoms
fever

(
(
(GT)
(GT)
(GT)
(GT)

Gold Standard (JHU Cases) | Target Event
EWS Signal  --- B threshold selected by EWS Training Period
------------------------------------------------------------------------------ -0.91
l ! T 1 - O
3 3§ 2 A
20-037_ 17000 £020-0° 202301
—————————————————————————————————————————————————————————————————————————————— -0.76
l ! T 1 - O
) 4 26 Al
10 03 010_06 2010_09 2021 01-
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! | . . 0
29 26 Al
20 03 2010 Q0 2010 _09- 2021 01-
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lllinois 152

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
Multiple Sources method
Madel 1 0-91 Training  Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) how long does covid last 1.00 0 0 1 1 0 3
(GT) COV!d—19 0.99 0 01 2 2 2
(GT) covid symptoms 096 0 0 1 2 4 2
(GT) chest tightness | 091 1 0 O 361
076 1 2 0 410 O
0.46 1 2 0 4 22 0
| I 0 0.00 1 2 0 4 56 0
2020'03‘1 02001 7,011'03‘1 20210 > 10ﬂ'“’—1
Model 2 T T e r0.91
tp fp fn tp fp fn
(JHU) cases B
(GT) Anosmia 1.00 0 0 2 0 0 3
(GT) Nasal congestion 099 1 0 1 0 0 3
(GT) Viral pneumonia 096 1 0 1 1 0 2
(GT) covid 0.91 2 00 2 21
(GT) how long does covid last 076 2 2 0 2 70
| 046 2 4 0 310 0
0.00 211 O 33 0
L |
I T T T 1 _O
7_010 032 020 01 7,07,1'03‘1 ')_()'L1 01 1()1& 2% 2
Model3 = Y1t ——® T {4 r 0.91 tp fp fn tp fp fn
B
(GT) how long does covid last 1.00 0 0 3 0 0 2
(GT) covid symptoms 099 0 0 3 0 0 2
(GT) Hyperventilation 096 1 0 2 2 00
(GT) Nasal congestion 091 2 01 210
(GT) Acute bronchitis 076 3 4 0 2 30
(GT) Cough 0.46 313 O 2 50
| 000 3200 | 2220
L |
I T T T 1 _O
7_020'03‘1X 1()20’01 i 7_07,1'03:[’ 7_021'01 M 107,XA1—10



Indiana 153

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) cov!d—19 1.00 0 0 1 0O 0 5
(GT) covid symptoms 1L _____ L.\ & A4 ¥\ U 0.46 0.99 0 01 0 05
(GT) che;t tightness | 0.96 1 00 1 0 4
(GT) covid-19 who 0.91 1 00 4 31
0.76 1 00 580
0.46 1 00 518 0
0.00 1 20 550 0
l
I T T T T 1 O
2020_03—1X 1020 0 20_10 10 2011 oA 03 102,3‘_01 31 »l()’),\' AL 20
Model 2
tp fp fn tp fp fn
(JHU) cases B
(GT) covid 1.00 0 0 2 0 0 4
(GT) cov!d—19 0.99 0 0 2 0 0 4
(GT) covid symptoms ~ [ooolmenleosnsbocslooond| | BEEE—S 1.1 ____SEE | (. 0.46 0.96 1 0 1 0 0 4
(GT) chest tightness | 091 2 00 4 2 0
(GT) fever 0.76 2 00 4 8 0
0.46 2 00 415 0
0.00 2 60 443 0
l
I T T T T 1 O
2020'03‘1 20200 020 1020 202V 040 0230 202V A2
Model 3 tp fp fn tp fp fn
B
(JHU)cases [ 0.76 1.00 0 0 3 0 0 3
(GT) covid 0.99 0 0 3 0 0 3
(GT) covid symptoms 0.96 0 0 3 0 0 3
(GT) chest tightness 0.91 2 01 211
(GT) Acute bronchitis 0.76 310 320
(GT) Ageusia 0.46 330 312 0
0.00 310 O 333 0
l T T T T 1 - O
2020_03—1X 1020_01 Al 1020_1040 2011 A 03 1021_01 31 o AV 20



lowa 154

Gold Standard (JHU Cases) | Target Event
Proxies selected bv the EWS Signal  --- B threshold selected by EWS ini i
Multiple Sources rr)I,ethod eced®y Training Period Performance as a function of
Model 1
Trainin
GNeovid BT TR T e 076 ing  Out of sample
EGT; how long does covid last g tp fp fn tp fp fn
GT) covid-19
(GT) covid symptoms (1).00 0 01 0 0 4
(GT) fever 99 0 0 1 0 0 4
(GT) Acute bronchitis 0.96 0 01 1 3 2
0.91 0 01 3 51
0.76 1 0O 312 1
| I 046 1 1 0 4 36 0
| : : | Lo 0.00 1 30 4 57 0
2010—03‘1 2020 01 0010 082 20230 1110
1 [o Ye (=] 1> 2 - — o ey - e e e el -0.91
(GT) covid 8 tp fp fn tp fp fn
(GT) covid-19
(GT) covid symptoms (1)88 0 0 2 8 0 3
(GT) fever . 0 0 2 0 3
(GT) Acute bronchitis 0.96 111 01 2
(GT) Asthma 0.91 210 1 51
0.76 2 20 314 O
0.46 2 20 329 0
| I 000 2 4 0 356 0
} T T ! 1 _O
n .
202002 2 20200 7?:10-03'29 20230 31 102«,—11—06
Model 3 to fo f
p TP Tn tp fp fn
(GT) covid symptoms B
(GT) Asthma 1.00 0 0 3 0 0 2
Twitter (state level signal) 099 0 0 3 0 0 2
(GT) Acute bronchitis 1. 096 1 1 2 0 0 2
(GT) Anosmia 0.46 0.91 2 41 1 30
(GT) Nasal congestion 076 3 4 0 1 90
0.46 340 222 0
0.00 311 O 243 0

o3t 04 29
5029 0 1020,01 207_0_08 102\,_01 31 1021_11_06



Kansas 155

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
Model 1
Training Out of sample
(GT)covid T e [ 0.76 tp fp fn tp fp fn
(GT) covid-19 B PP PP
(GT) covid symptoms 1.00 0 01 0 05
(GT) quarantine 0.99 0 0 1 21 3
(GT) Acute bronchitis 0.96 0 0 1 2 2 3
(GT) Bronchitis 0.91 100 4 5 1
I 076 1 0 O 513 0
0.46 1 10 526 0
| | o 000 1 2 0 551 0
1
2020 03 2020 087 42008 2 203 o 7,011'01 > 10ﬂ'“’—1
Model 2
tp fp fn tp fp fn
(GT)covid e [ 0.76 B PP PP
(GT) covid-19 1.00 0 0 2 0O 0 4
(GT) covid symptoms 0.99 0 0 2 0 0 4
(GT) quarantine 096 1 0 1 01 4
(GT) Acute bronchitis 0.91 1 2 1 2 2 2
(GT) Chest pain 0.76 2 2 0 315 1
| 0.46 2 30 3261
0.00 2 40 4 50 0
I
l
I T T T T 1 - O
20200 202097020 0e 2> 20 g 020 > 202 n?
Model 3 T CCooooooooooooooomoooo r0.91 tp fp fn tp fp fn
B
(GT) Whgeze 1.00 0 0 3 0O 0 3
(GT) cowd-lg 0.99 0 0 3 0 0 3
(GT) quarantlr)e 0.96 1 0 2 0O 0 3
(GT) Chest pain . 091 2 1 1 2 41
(GT) Naslal congestion 0.76 2 3 1 314 O
(GT) covid 0.46 2 3 1 322 0
| 0.00 360 346 0
I
l T T T T 1 - O

2 21 a2 N 10
020977 200875500877 50430 o2y 01 201\,—“’10



Kentucky 156

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(HU)cases r 0.76 tp fp fn tp fp fn
(GT) covid B
(GT) cov!d—19 1.00 0 01 0 0 4
(GT) covid sy_mptoms 0.99 0 0 1 1 0 3
(GT) quarantine 0.96 0 0 1 2 11
(GT) fever 091 0 0 1 350
0.76 1 0O 4 13 0
0.46 110 4 31 0
1 0 0.00 1 30 458 0
1020—03‘1 20200 '182020—10‘03 20230 > o
Model 2
tp fp fn tp fp fn
(GT)covid T e [ 0.76 B
(GT) covid-19 1.00 0 0 2 0 0 3
(GT) covid symptoms 0.99 1 0 1 0 0 3
(GT) quarantine 0.96 1 0 1 1 0 2
(GT) fever N 0.91 2 00 1 81
(GT) Acute bronchitis 0.76 2 00 312 0
0.46 210 329 0
0.00 2 20 3510
} T T T 1 - O
20200 2 5020077500 1002 20210 . nAY?
Model 3 ST oo meooooooomoooo r 0.91 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 2
(GT) quarantine 0.99 1 0 2 0O 0 2
(GT) Acute bronchitis 0.96 2 0 1 0 0 2
(GT) Pneumonia 0.91 3 00 1 40
(GT) covid 0.76 320 2 7 0
(GT) covid-19 0.46 3 30 219 0
0.00 380 235 0
} T T T 1 - O
2\ A% 03 Al 21
202003 202001712030 20210 Lo



Louisiana 157

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) covid-19 B
(GT) che§t pain 1.00 0 0 1 0O 0 4
(GT) cov!d symptoms 0.99 0 0 1 1 0 3
(GT) covid-19 who 0.96 1 00 113
(GT) Abdominal pain 0.91 1 00 g 2O 2
0.76 110 10 0
0.46 1 20 4 36 0
y B | . 000 1 3 0 463 0
20200 ﬂolo'ora > 20’103\"21 02307 20 S e
Model 2
tp fp fn tp fp fn
(GT) Abdominal pain B
(GT) Diarrhea 0.76 0 0 2 1 1 2
0.46 2 30 216 1
------------------------------------------------------------------------------ 0.46 0.00 2 30 3540
| I I O
7_020'03:%2010'05’23 101031’2 1011'01 > 1011’X231
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) Abdominal pain 1.00 0 0 3 0O 0 2
(GT) Diarrhea 0.99 0 0 3 0 0 2
(GT) covid 0.96 0 0 3 0 0 2
(GT) chest pain 0.91 211 1 01
(GT) covid symptoms 0.76 2 4 1 2 00
(GT) Ageusia 0.46 310 O 220 0
0.00 321 0 242 0
| |
} T T T 1 - O
321 5-23 123 110 2L
2020-0°7320-0 2020> 20230 2023



Maryland 158

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) how long does covid last 1.00 0 01 0 05
(GT) covid-19' 0.99 0 0 1 01 4
(GT) chest pain 0.96 0 01 1 3 3
(GT) covid symptoms | 0.91 1 00 4 6 0
I 076 1 2 0 412 0
0.46 1 20 524 0
| I 0 0.00 1 30 549 0
020977 1010—012'%;0—09‘\’2 o307 202301 Loy
1o =Y r0.91
tp fp fn tp fp fn
(JHU) cases B
(GT) covid 1.00 0 0 2 01 3
(GT) covid-19 0.99 0 0 2 01 3
(GT) chest pain 0.96 1 0 1 0 2 3
(GT) covid symptoms 091 2 00 3 51
(GT) chest tightness | 0.76 2 2 0 310 O
| | 0.46 2 20 321 0
0.00 2 40 4 47 0
1 |
I T T T T 1 - O
2020'03:” 2020 012(’))—’? 092 1011'03‘20 7,011'01 . 101X'“—10
Model 3 5 tp fp fn tp fp fn
(GT) Bronchitis 1.00 0 0 3 0O 0 3
(GT) Asthma 0.99 0 0 3 0 0 3
(GT) covid-19 who 0.96 0 0 3 0 0 3
(GT) Hyperventilation L 0.46 091 1 0 2 1 0 2
(GT) Nasal congestion 0.76 2 3 1 2 7 0
(JHU) cases I 046 3 4 0 313 0
| 000 312 0 | 328 0
1 |
I T T T T 1 O
202033‘1& 2020 01150 092 20230% 20 20210 . Loy



Massachusetts 159

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) covid—19_ 1.00 0 01 0 0 4
(GT) che;t pain 0.99 0 0 1 0 2 4
(GT) covid symptoms 0.96 0 01 1 5 2
(GT) quarantine 091 0 0 1 1 8 2
0.76 1 00 217 0
0.46 110 4 35 0
| I 0.00 1 20 459 0
I T T T 1 - O
7_07,0'033A 7_07,0'09& 7,07,1'03‘1 7_021'01 i 101X'X12
oo =Y r0.91
. tp fp fn tp fp fn
(GT) covid-19 B
(GT) Ageusia 1.00 0 0 2 0O 0 3
(GT) Asthma 0.99 0 0 2 0O 0 3
(GT) Wheezg 0.96 111 0 0 3
(GT) Anosmia 0.91 2 30 1 0 2
(GT) Fever 0.76 2 4 0 2 01
0.46 2 60 370
0.00 216 0 328 0
l T T ! 1 - O
7_07,0'033A 7_07,0'09&9 7_07,1'03:[’ 7_021'01 M 101X'X1:ﬂ
Model 3 5 tp fp fn tp fp fn
(GT) covid-19 1.00 0 0 3 0O 0 2
(GT) Fever N 0.99 0 0 3 0 0 2
(GT) Acute _bronch|t|s 0.96 1 1 2 0 0 2
(GT) Ageusia L.\ _J iy LU 0.46 091 1 2 2 2 00
(GT) Asthma 0.76 2 4 1 2 2 0
(GT) Cough | 046 3 6 0 2 50
0.00 317 0 223 0
l T T ! 1 O
7_07,0'033A 7_07,0'09&9 7_07,1'03:[’ 7_021'01 M 101X'X1:ﬂ



Michigan

Proxies selected by the
Multiple Sources method
Model 1

covid

how long does covid last
covid-19

chest pain

covid symptoms

T
T
T
T
T
T) chest tightness

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Model 2

) covid-19 who
) Acute bronchitis
) Bronchitis
) Cough

) Nasal congestion
)

T
T
T
T
T
T) Pneumonia

(G
(G
(G
(G
(G
(G

Model 3

) Acute bronchitis
) Bronchitis

) Cough

) Nasal congestion
) Pneumonia

)

T
T
T
T
T
T) Asthma

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases) | Target Event

EWS Signal  --- B threshold selected by EWS Training Period

------------------------------------------------------------------------------ - 0.76
I
I ! T T ! 1 - O
b 04 09 .06 24 21
202002 20200 2023002103 202307 2>
------------------------------------------------------------------------------ - 0.76
I
I ! T T ! 1 - O
A 09 = 1306 24 21
7_020'03 2020 o 202} b o2V 03 7_021'01 1011'“
------------------------------------------------------------------------------ - 0.96
I
I ! T T ! 1 - O
21 & 09 .06 Sl 21
202002 20200 20230 0210% 202307 2o

160

Performance as a function of

Training Out of sample
tp fp fn tp fp fn
B
1.00 0 01 0 05
0.99 0 01 01 4
0.96 0 01 11 3
0.91 1 00 351
0.76 1 00 319 1
0.46 110 4 31 0
0.00 1 30 553 0
tp fp fn tp fp fn
B
1.00 0 0 2 0 0 4
0.99 0 0 2 2 1 2
0.96 111 2 1 2
0.91 2 20 4 2 0
0.76 2 20 4 50
0.46 2 30 4 9 0
0.00 250 4 30 0
tp fp fn tp fp fn
B
1.00 0 0 3 0 0 3
0.99 2 31 0 0 3
0.96 3 30 1 0 2
0.91 340 2 11
0.76 340 2 40
0.46 350 390
0.00 380 329 0




Minnesota 161

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal --~- P threshold selected by EWS Training Period Performance as a function of B
ultiple Sources metho
Model 1
Training Out of sample
gJCI;-ITL;)CC(:)E\!/SigS """"""""""""""""""""""""""""""""""""""""" r0.76 p tp fp fn tp fp fn
(GT) covid-19 1.00 0 0 1 0O 0 4
(GT) fever - 0.99 0 0 1 1 0 3
(GT) Acute bronchitis 0.96 1 00 1 2 2
(GT) Asthma 0.91 1 00 2 9 2
0.76 1 0O 311 1
| 0.46 110 419 0
. | | . 000 1 30 4 55 0
1020—03‘1 107,0—012'8%0—09‘05 101\:03’2 20230 2%
Model 2
________________ tp fp fn tp fp fn
(JHU) cases T e - 0.76 B PP
EgT; covig 1.00 0 0 2 0O 0 3
T) covid-19 0.99 0 0 2 0O 0 3
(GT) fever - 096 2 0 O 0 2 2
(GT) Acute bronchitis 0.91 2 00 1 9 2
(GT) Asthma 0.76 2 00 211 1
0.46 210 219 1
| | 0.00 250 3550
1 |
T T T T 1 - O
2010-03"” 1020—0"2‘%»?0-09‘05 2011—03‘20 102\,—0’1 4
Model 3 5 tp fp fn tp fp fn
(GT) Nasal congestion 1.00 0 0 3 0O 0 2
(GT) Ageusia 0.99 0 0 3 0 0 2
(JHU) cases 096 1 0 2 0 2 2
(GT) Acute bronchitis kL 0.46 091 2 0 1 0 3 2
(GT) Asthma 0.76 2 0 1 1 9 0
(GT) Wheeze 0.46 3 30 217 0
0.00 310 O 242 0
I
| I : : ! 0
2010-03"” 1020—0"2‘%»?0-09‘05 2011—03‘20 102\,—0’1 4



Mississippi 162

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) covid sympto_ms 1.00 0 0 1 0O 0 4
(GT) Acute pr_onchltls 0.99 0 01 0 0 4
(GT) Bron_chltls _ 0.96 0 0 1 0 2 4
(GT) Burning Chest Pain 0.91 0 0 1 3 41
0.76 1 00 371
| 0.46 110 4 24 0
1 0 0.00 1 30 4 61 0
2020—03‘1X2010—06‘°6 1()20—“"11 202301 20 L0 Y A
Model 2
tp fp fn tp fp fn
(GT) covid symptoms B
(GT) fever 096 0 0 2 0 0 3
(GT) Chest pain 0.91 0 0 2 0 3 3
(GT) Hyperventilation 0.46 0.76 1 1 1 390
0.46 2 20 318 0
0.00 2 50 3510
I
|
I T T T 1 O
2020—03‘1X2010—06‘°6 1()20—“"1 202301 > L0 Y A
Model 3 5 tp fp fn tp fp fn
(GT) covid symptoms T e 0.76 1.00 0 0 3 0 0 2
(GT) Chest pain 0.99 0 0 3 0 0 2
(GT) Hyperventilation 0.96 0O 0 3 0 0 2
(GT) fever 0.91 1 2 2 1 30
(GT) Anosmia 0.76 330 2 6 0
(GT) covid 0.46 360 213 0
0.00 315 0 235 0
I
} T T T 1 _O
2020—03‘1X2010—06‘°6 1()20—“"11 202301 20 2023 Y A



Missouri 163

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(JHU) cases r 0.76 tp fp fn tp fp fn
(GT) cov!d B
(GT) cowd—19_ 1.00 0 0 1 0O 0 6
(GT) che;t pain 0.99 0 0 1 0 15
(GT) covid symptoms 0.96 0 01 0 3 4
(GT) covid-19 who 0.91 100 1 9 2
| 076 1 0 0 2 16 2
0.46 1 20 530 0
1 0 0.00 1 20 6 46 0
2020937 1200 ’ 2020 0> 2021_@‘092011_03‘1 207—1'06A9 10ﬂ'“’—1
Model 2  mmmmmmmm s oo oo r0.91
tp fp fn tp fp fn
(GT) chest pain B
(GT) covid symptoms 1.00 0 0 2 0O 0 5
(GT) Chest pain _ 0.99 0 0 2 0 05
(GT) Nasal congestion 0.96 1 0 1 1 4 2
(GT) Otitis 0.91 210 2 81
(GT) Sore throat 076 2 2 0 414 0
| 046 2 3 0 522 0
0.00 2 30 540 O
} T T T T T 1 _O
202007 S0 06> 5009 202% 0 03?06t Loy
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 4
(GT) Nasal congestion 0.99 0 0 3 0O 0 4
(GT) Sore throat 0.96 2 1 1 0 4 2
(GT) Throat irritation 0.91 320 1 61
(GT) Chest pa_in 0.76 3 4 0 312 O
(GT) chest pain 0.46 360 4 17 0
| 000 310 0 | 430 0
} T T T T T 1 _O
7_020'03‘1X 7_()7,0'063’5 107,0'0932 7_021’01‘092011'03:[, 2011'0639 107,XA1—10



Montana

Proxies selected by the
Multiple Sources method
Model 1

) covid

) covid-19

) chest pain
) covid symptoms
) quarantine

) fever

Model 2

(GT) Diarrhea
(GT) Phlegm

Model 3

) Vomiting

) covid

) Nasal congestion

) Phlegm

) Shortness of breath
)

T
T
T
T
T
T) fever

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases)

--~- P threshold selected by EWS Training Period

- 0.76

164

Performance as a function of

Training Out of sample

tp fp fn tp fp fn
B
1.00 0 01 0 0 3
0.99 0 01 0 3
0.96 0 01 0 3 3
0.91 1 00 0 8 3
0.76 1 00 215 0
0.46 110 245 0
0.00 1 10 368 0

tp fp fn tp fp fn
B
0.76 0 0 2 0 2 2
0.46 1 01 119 0
0.00 210 262 0

tp fp fn tp fp fn
B
1.00 0 0 3 0 01
0.99 0 0 3 0 01
0.96 1 0 2 011
0.91 2 21 1 40
0.76 2 41 113 0
0.46 370 129 0
0.00 312 0 149 0



Nebraska 165

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method o - 0.96
Model 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) covid—19_ 1.00 0 0 1 0O 0 5
(GT) chest pain 0.99 0 0 1 0O 05
(GT) quarantine 0.96 1 0O 2 0 3
(GT) fever 0.91 110 2 1 2
| 0.76 1 10 5 %% 8
0.46 110 )
L | | | 0 0.00 1 30 549 0
k 25 26 . .
020977 020972 00-097 2300 101 L0332 w
Model 2
tp fp f tp fp f
(JHU) cases T e 0.76 B PR PR
(GT) covid 1.00 0 0 2 0 0 4
(GT) covid-19 | 0.99 0 0 2 0 0 4
(GT) chest pain 0.96 1 0 1 1 0 3
(GT) quarantine 091 2 1 0 1 1 2
(GT) fever 0.76 2 10 411 0
0.46 2 20 4 20 0
| I | 000 2 6 0 4 45 0
l |
I T T T T 1 - O
2020'03‘1\’ 20200 '125020'09‘16 1011'()“‘03 20240 e 101‘—"*2'\'1
Model 3 tp fp fn tp fp fn
B
(GT) covid-19 1.00 0 0 3 0 0 3
(GT) fever 0.99 0 0 3 1 0 2
(GT) Asthma | 0.96 1 0 2 1 0 2
(GT) Pneumonia L 0.46 091 1 0 2 1 2 2
(JHU) cases 076 3 2 0 380
(GT) quarantine 0.46 320 315 0
| 0.00 360 33 0
| I
l T T T ! 1 O
2020'03‘1\’ 20200 '125020'09‘16 1011'()“‘03 202+ e 101‘—"*2'\'1



Nevada 166

Gold Standard (JHU Cases) | Target Event
rnr&’t‘:;fesse:)icrtc‘:‘:‘ I;?"e::"“id EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of B
Model 1
Training Out of sample
(HU) cases TTTTTTTTTmTmmomomoomomoooooooooooooonohooooooooon s - 0.76
(GT) covid 8 tp fp fn tp fp fn
(GT) covid-19
(GT) chest pain (1)88 0 01 (i % j
(GT) covid symptoms : 0 01
(GT) covid-19 who 096 0 0 1 2 2 3
0.91 0 01 390
| 0.76 1 10 511 0
| 0.46 1 20 522 0
I . Lo 0.00 1 30 553 0
5 020-0%" 2010,06‘1 " 20_10—03 20 11'03‘20 2011_01 03 20 21'“’_13
Model2 = mmmmmmembee e e e - 0.91
(JHU) cases g tp fp fn tp fp fn
(GT) covid-19 P 0 0 0 2 0 0 4
(GT) fever .
(GT) Anosmia 0.99 0 0 2 1 0 3
i 0.96 1 01 2 0 2
(GT) Chest pain
(GT) Chills 0.91 2 00 2 31
0.76 2 30 4 7 0
| 0.46 2 40 4 17 0
| 0.00 250 4 46 0
1
I T T T T 1 _O
202007 00050107 0230 1010 oW
------------------------------------------------------------------------------ - 0.96
Model 3 tp fp fn tp fp fn
() cases ?00 0 0 3 0 0 3
(GT) covid-19 .
0% 203|183
(GT) Anosmia . 0
i 0.91 320 2 21
(GT) Chills
(GT) Phlegm 076 3 4 0 360
0.46 350 312 0
| 0.00 360 328 0
I
} T T T T 1 _O

2\ 20 03 120 03
2020,03 2010,06 2020,10 1011'03 2 20 11_01 0 102X'X1_13



New Hampshire 167

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(JHU) cases r 0.76 tp fp fn tp fp fn
(GT) covid B
(GT) cov!d—19 1.00 0 0 1 0 0 4
(GT) covid sy_mptoms 0.99 0 0 1 1 1 3
(GT) quarantine N 0.96 0 0 1 1 1 3
(GT) Acute bronchitis 0.91 1 00 320
0.76 1 00 4 10 0
0.46 1 10 4 30 0
| \ I 0 0.00 1 30 4 56 0
7_020'03‘1X 7_07,0'09&9 7_07,1'03:[’ 1()21’01 3 1021'11_13
Model 2
tp fp fn tp fp fn
(GT) Acute bronchitis B
(GT) covid 0.91 0 0 2 0O 0 3
(GT) Shortness of breath 0.76 0 0 2 310
------------------------------------------------------------------------------ 0.46 046 2 5 0 390
0.00 2 80 3320
l | | | : 0
1020'03‘1 1010'09‘\' 2011'03‘1 NSl 2 et
Model 3 tp fp fn tp fp fn
B
(GT) Acute bronchitis T e e [ 0.76 100 0 0 3 00 2
(GT) covid 0.99 0 0 3 0 0 2
(GT) covid symptoms 0.96 0 0 3 1 10
(GT) quarantine 0.91 1 12 2 20
(GT) Shortness of breath 0.76 360 2 30
(GT) Fever 0.46 3 80 2 90
0.00 324 0 2220
l | |
I T T T 1 _O
7_020'03‘1X 7_07,0'09&9 7_07,1'03:[’ 1()21’01 3 1021'11_13



New Jersey 168

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(JHU) cases r 0.76 tp fp fn tp fp fn
(GT) covid B
(GT) cov!d—19 1.00 0 0 1 0 0 5
(GT) covid symptoms 0.99 0 0 1 0O 0 5
(GT) chest tightness 0.96 0 0 1 0 4 3
(GT) fever 0.91 100 4 7 1
0.76 1 0O 513 0
| 0.46 110 521 0
| l I 0 0.00 1 20 553 0
2020'03‘1 2020 0° 202} o3 6011 037! 1021'01‘ * 202} 1120
1o =Y r0.91
_ tp fp fn tp fp fn
(GT) chest tightness B
(GT) covid symptoms 1.00 0 0 2 0O 0 4
(GT) Ageusia 0.99 1 0 1 0 0 4
(GT) Anosmia 0.96 1 3 1 0O 0 4
(GT) Asthma 0.91 2 30 01 3
(GT) Burning Chest Pain 0.76 2 50 2 2 2
0.46 2 60 351
| 0.00 2 70 429 0
L | |
I T T T T 1 _O
2020'03‘1\’ 1010'09‘16 1021'0\"\’2011'03‘11 20210 2 101\—'“'10
Model 3 tp fp fn tp fp fn
B
(GT) chest tightness 1.00 0 0 3 0O 0 3
(GT) covid symptoms 0.99 0 0 3 0 0 3
(GT) nose bleed 0.96 0 1 3 0 0 3
(GT) Acute bronchitis e e 0.46 091 1 3 2 01 2
(GT) Ageusia 0.76 2 4 1 1 2 2
(GT) Anosmia 0.46 3 80 3 820
0.00 311 0 327 0
I
L | |
I T T T T 1 O
2020'03‘1\’ 1010'09‘16 1021'0\"\’2011'03‘11 202+ 2 101\—'“'10



New Mexico 169

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) cov!d tp fp fn tp fp fn
(GT) covid-19 B
(GT) chest pa]in 1.00 0 0 1 0O 0 3
(GT) quarantine bl 0.46 099 0 0 1 0 0 3
(GT) sars-cov-2 096 0 0 1 013
(GT) Acute bronchitis 0.91 1 00 0 3 2
076 1 0 O 217 0
0.46 1 00 231 0
L I 0 000 1 3 0 367 0
2020077 ;0 06”2 2020'\’0‘03 020 2
Model 2
tp fp fn tp fp fn
(GT) Otitis T [ 0.76 B
(GT) covid symptoms 0.96 0 0 2 0 0 2
(GT) Chest pain 0.91 1 0 1 1 01
(GT) Fever 0.76 2 00 2 30
0.46 2 40 225 0
0.00 2 70 259 0
l T T ! ‘O
2020077 30 06”2 2020'\’0‘03 020 2
1T =Y r0.91 ] tp fp fn tp fp fn
(GT) Otitis 1.00 0 0 3 0 01
(GT) covid symptoms 0.99 0 0 3 0 01
(GT) Fever 0.96 0 0 3 0 01
(GT) chest pain 0.91 2 01 01 1
(GT) Asphyxia 076 2 1 1 170
(GT) Vomiting 0.46 3 4 0 127 0
0.00 312 0 149 0
l T T ! ‘O

0,06""3 o1 258

23 0-03
7_010 -03 7_01 7_010 A 1021'



New York

Proxies selected by the
Multiple Sources method
Model 1

) covid

) how long does covid last
) loss smell

) covid-19

) loss taste

)

T
T
T
T
T
T) chest pain

(G
(G
(G
(G
(G
(G

Model 2

) nose bleed

) sars-cov-2

) Anosmia

) Asthma

) Burning Chest Pain
)

T
T
T
T
T
T) Pneumonia

(G
(G
(G
(G
(G
(G

Model 3

Asthma

covid symptoms
covid-19 who
Anosmia
Bronchitis

T
T
T
T
T
T) Burning Chest Pain

~— — — — ~— ~—

(G
(G
(G
(G
(G
(G

Gold Standard (JHU Cases) | Target Event
EWS Signal  --- B threshold selected by EWS Training Period
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 0.46
l | ; Lo
AL A b 2
0-03 2020%° 20230 Lo
------------------------------------------------------------------------------ - 0.91
l | ; Lo
AL 3\ 2
0-03 20209° 20210 Lo
------------------------------------------------------------------------------ - 0.91
l | ; Lo
AL A2 Al 20
0-03 2020%° 20210 Lo

202

170

Performance as a function of

Training Out of sample
tp fp fn tp fp fn
B
1.00 0 01 0 0 3
0.99 0 01 1 12
0.96 0 01 1 4 2
0.91 1 00 114 1
0.76 1 00 1221
0.46 1 00 237 0
0.00 1 20 367 0
tp fp fn tp fp fn
B
1.00 0 0 2 0 0 2
0.99 0 0 2 0 0 2
0.96 0 0 2 0 0 2
0.91 210 1 01
0.76 2 20 1 41
0.46 2 40 216 0
0.00 213 0 235 0
tp fp fn tp fp fn
B
1.00 0 0 3 0 01
0.99 01 3 0 01
0.96 1 12 0 01
0.91 330 0 01
0.76 340 110
0.46 360 1 20
0.00 3220 1 60




North Carolina 171

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(JHU) cases r 0.76 tp fp fn tp fp fn
(GT) sars-cov-2 B
(GT) cov!d 1.00 0 0 1 0O 0 3
(GT) cowd-19' 0.99 0 01 0 0 3
(GT) chest pain 0.96 0 01 1 11
(GT) covid symptoms 0.91 0 0 1 2 31
0.76 1 30 213 1
0.46 1 40 327 0
L 0 0.00 1 90 3530
020977 L0200 20230 M 101\,—‘—2”1
Model 2 T ooooooooooooooooooooo r0.91
_ tp fp fn tp fp fn
(GT) chest pain B
(GT) covid symptoms 1.00 0 0 2 0O 0 2
(GT) Acute _bronchitis 0.99 0 0 2 0 0 2
(GT) Ageusia 0.96 2 2 0 0 0 2
(GT) Anosmila_ 091 2 2 0 0 0 2
(GT) Bronchitis 0.76 2 60 2 20
0.46 2 90 217 0
0.00 212 0 235 0
l T T 1 - O
; § AT .
202007 202030 L0 AR »
------------------------------------------------------------------------------ - 0.96
Model 3 5 tp fp fn tp fp fn
(GT) Bronchitis 1.00 0 0 3 0 01
(GT) Throat irritation 0.99 1 0 2 0 01
(GT) covid symptoms 0.96 350 0 01
(GT) Cough 0.91 360 1 00
(GT) Nasal congestion 0.76 360 1 00
(GT) Phlegm 046 311 0 120
0.00 315 0 111 0
l T T 1 - O
7_07,0'03‘1X 1020_10_11 ')_()'L1 N M 1011’X2’X1



North Dakota 172

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) covid-ls_a 1.00 0 0 1 0O 0 3
(GT) quarantine 4 __b_____ 0 L Ao . _ | JI1l__ 0.46 099 0 0 1 0 0 3
(GT) ACl_Jte bronchitis 0.96 0 0 1 1 21
(GT) Chills 091 1 0 0 340
0.76 1 00 313 0
0.46 1 00 332 0
l | | 0.00 1 40 363 0
I T T 1 O
1020'03‘1 20200 > 20230 s 202301 2
Model 2
tp fp fn tp fp fn
(JHU) cases T 0.76 B
(GT) cov!d 1.00 0 0 2 0O 0 2
(GT) cov!d—19 0.99 0 0 2 0 0 2
(GT) covid sy_mptoms 0.96 0 0 2 1 31
(GT) quarantine 0.91 1 0 1 2 3 0
(GT) Cough 076 2 0 0 211 0
0.46 2 70 218 0
0.00 217 0 243 0
l ! T ! ‘O
L2093 001 023 0% 03 L2307 2%
Model 3 5 tp fp fn tp fp fn
(JHU)cases [ 0.76 1.00 0 0 3 0 01
(GT) quarantine 0.99 0 0 3 0 01
(GT) Cough 096 0 0 3 0 30
(GT) Nasal congestion 0.91 0 0 3 1 40
(GT) Acute bronchitis 0.76 3 30 1 60
(GT) covid 0.46 316 0 1 80
0.00 321 0 129 0
l ! T ! ‘O
7_020’03‘18 2020" 0T i 202V Oh 03 202} 01 24



Ohio 173

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cowd—19_ 1.00 0 0 1 0O 0 4
(GT) chest pain 4t L ______ ¥ ¥ 1 _____Jil)} L. L 0.46 099 0 0 1 013
(GT) covid symptoms I 0.96 0 01 2 3 2
(GT) chest tightness 0.91 0 01 2 5 2
0.76 1 10 314 0
0.46 110 4 30 0
I | I 0 000 1 3 0 4 58 0
k 21 . _ ;
7_020'03 2 7_020'061 1010'09 v 1021’01 2 107—XA1 20
Model 2
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19_ 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 0 0 2 0 0 3
(GT) covid symptoms 4 4 ¥ M1l ‘. [ I 0.46 0.96 1 0 1 1 1 2
(GT) che;t tightness I 0.91 1 1 1 1 3 2
(GT) covid-19 who 0.76 2 30 213 0
0.46 2 30 327 0
0.00 2 60 354 0
L | |
I T T T 1 O
20200 2020 06 020 092 2023 o Lo ?
1T =Y r0.91 tp fp fn tp fp fn
B
(GT) covid symptoms 1.00 0 0 3 0O 0 2
(GT) Burning Chest Pain 0.99 0 0 3 0 0 2
(GT) Nasal congestion 0.96 1 2 2 0 0 2
(GT) chest tightness 0.91 330 1 01
(GT) Bronchitis 0.76 350 2 30
(GT) Throat irritation 0.46 380 210 O
0.00 313 0 235 0
L | |
I T T T 1 _O
7_020'03‘1X 7_020'06:[’ 1010'0932 1021’01 2 107,XA1—10



Oklahoma 174

Gold Standard (JHU Cases) | Target Event
::Irol)t“els sselected by i':‘ed EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
ultiple Sources metho
Model 1
Training Out of sample
(JHU) cases T T - 0.76 tp fp fn tp fp fn
(GT) covid B PP PP
(GT) how long does covid last 1.00 0 01 0 0 4
(GT) covid-19 0.99 0 0 1 0O 0 4
(GT) chest pain 2 40
. 0.96 0 01
(GT) covid symptoms 0.91 0 0 1 4 5 0
0.76 1 0O 4 10 0
0.46 110 4 28 0
| I 0 0.00 1 20 4 60 O
202007 30 0620 2000 L0 101‘—"'2'\'1
Model2 096
tp fp fn tp fp fn
(GT) covid B PP PP
(GT) covid-19_ 1.00 0 0 2 0O 0 3
(GT) che§t pain 0.99 1 0 1 01 2
(GT) covid sympto'rrlls 0.96 2 10 1 2 2
(GT) Acute .bronchltls 0.91 2 20 2 50
(GT) Ageusia 0.76 2 2 0 390
0.46 2 30 326 0
0.00 2 40 354 0
L |
I T T T 1 - O
2020937 520007 50 09+ o230 M 101‘—"'2'\'1
oo =Y r0.91 ] tp fp fn tp fp fn
(GT) Acute bronchitis 1.00 0 0 3 0O 0 2
(GT) Ageusia 099 2 11 0 0 2
(GT) Anosmla_ 0.96 2 21 0 0 2
(GT) che;t pain 0.91 330 0 0 2
(GT) c0\_/|d symptoms 0.76 3 4 0 1 4 0
(GT) Chills 0.46 36 0 215 0
0.00 313 0 235 0
l ! T T 1 - O

28 20 A2 Al
202002 2 202008 2 20209° * 20210 * 101\,—‘—2"’1



Oregon 175

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid-19 who B
(GT) cov!d 1.00 0 0 1 0O 0 4
(GT) cowd-19' 0.99 0 01 0 2 3
(GT) chest pain 0.96 1 00 2 2 2
(GT) covid symptoms 0.91 100 3 41
0.76 110 371
0.46 1 70 4 13 0
| 0 0.00 1 90 4 44 0
7_07,0'033A 7_020’10‘0 7_07,1 o8 03 'L()'l1 01 24 10'lx AL A
Model 2
tp fp fn tp fp fn
(JHU) cases T e - 0.76 B
(GT) covid sy_mptoms 1.00 0 0 2 0 0 3
(GT) qualrantlne 0.99 0 0 2 0O 0 3
(GT) covid-19 who 0.96 1 1 1 0O 0 3
(GT) fever . 0.91 1 2 1 01 2
(GT) Anosmia 0.76 2 30 2 41
0.46 2 80 311 0
0.00 215 0 328 0
l T T T 1 _O
Model 3 5 tp fp fn tp fp fn
(JHU)cases [ 0.76 1.00 0 0 3 0 0 2
(GT) covid symptoms 0.99 1 0 2 0 0 2
(GT) fever 0.96 1 2 2 0 0 2
(GT) Cough 0.91 1 2 2 111
(GT) Fever 0.76 330 2 20
(GT) Hyperventilation 0.46 313 0 2 70
0.00 3220 219 0
l T T T 1 _O
7_07,0'033A 7_020’10‘03 7_07,1'0&03 'L()'l1 01 24 10'lx X’ZAX



Pennsylvania 176

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Madel 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 1 0O 0 5
(GT) losstaste ...\ L L A L . 1 4+ 1\l 1 ___A._ - 0.46 099 0 0 1 113
(GT) chest pain 0.96 1 00 2 3 2
(GT) covid symptoms 0.91 1 00 4 6 1
076 1 0 O 4 %g 8
0.46 1 00 4
| | | | 000 1 20 553 0
I T T T T 1 O
202002 20200 OL;Q'LO 003 021027 502307 g 117
------------------------------------------------------------------------------ - 0.96
Model 2
tp fp fn tp fp fn
(GT) covid B
(GT) covid-19 1.00 0 0 2 0O 0 4
(GT) Iosstastt_a 0.99 0 0 2 0 0 4
(GT) che;t pain 0.96 2 00 1 2 2
(GT) covid symptoms 091 2 1 0 1 3 2
(GT) covid-19 who 0.76 2 10 3 81
0.46 2 20 2‘213 8
0.00 2 40
l | I . | . Lo
20200 502097 ‘OL;()’LO'O‘}\'2 02302 z 202301 g 17
—————————————————————————————————————————————————————————————————————————————— - 0.99
Model 3 tp fp fn tp fp fn
B
(GT) Anosmia 1.00 0 0 3 0O 0 3
(GT) Pneumonia 0.99 3 10 0O 0 3
(GT) Viral pneumonia 0.96 330 0 0 3
(GT) Asthma 0.91 330 1 0 2
(GT) Chest pain 0.76 3 4 0 2 4 0
(GT) Wheeze 0.46 3 70 370
0.00 313 0 328 0
l I I : | . Lo

A A
7_020'03‘1X 7_020’01 © 1010'0932 7_07,1'03:[’ 1021’01 2 107,XA1—10



Rhode Island 177

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) cowd—19_ 1.00 0 0 1 0O 0 3
(GT) che;t pain 0.99 0 0 1 1 1 2
(GT) covid symptoms 0.96 1 00 2 31
(GT) quarantine 091 1 0 0 2 61
0.76 1 10 318 0
| 0.46 1 20 338 0
L | 0 0.00 1 20 365 0
020977 02020 20230 2 Loy
Model 2
tp fp fn tp fp fn
(GT) Acute bronchitis r 0.76 B
(JHU) cases 1.00 0 0 2 0 0 2
(GT) covid 099 1 0 1 01 2
(GT) cov!d-19 0.96 1 0 1 0 2 2
(GT) covid sy_mptoms 0.91 2 20 1 70
(GT) quarantine 0.76 2 2 0 213 O
0.46 2 60 2200
| 0.00 211 0 240 O
1 |
I T T 1 _O
2010—03‘1 1020—10'1 1021—01 24 101X—X1’7'
1T =Y r0.91 ] tp fp fn tp fp fn
(GT) Throat irritation 1.00 0 0 3 0 01
(JHU) cases 099 0 0 3 0 01
(GT) covid 0.96 1 0 2 1 00
(GT) Asthma 0.91 310 1 00
(GT) Sore throat 0.76 360 1 10
(GT) covid symptoms 0.46 313 0 1 30
0.00 333 0 110 O
I
1 |
I T T 1 _O
7_07,0'03‘1X 1020’10_“) 1021’01 2 101X'X1:ﬂ



South Carolina 178

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- P threshold selected by EWS Training Period Performance as a function of
Multiple Sources method
Model 1
Training Out of sample
(HU)cases r 0.76 tp fp fn tp fp fn
(GT) cov!d B
(GT) cowd—19_ 1.00 0 0 1 0O 0 5
(GT) chest pain 0 0 5
, 0.99 0 01
(GT) covid symptoms 0.96 1 0O 0 4 2
(GT) quarantine 091 1 0 0 210 1
| 076 1 0 O 3 %g 1
0.46 110 5 0
| | I 0 0.00 1 20 554 0
1020—03‘1X 420-06%° 2020%° > 01 o2y 01 101\,—‘—2"’1
oo =Y r0.91
tp fp fn tp fp fn
(GT) chest pain 8 p1p p 1P
(GT) Ageusia 099 0 0 2 0 0 4
(GT) Anosmia 0 0 4
. 0.96 1 01
(GT) Ch.e_st pain 091 2 2 0 1 3 3
(GT) Otitis 0.76 2 30 2 4 2
0.46 2 30 4 18 0
| 0.00 2 40 447 0
l ! T T ! 1 - O
2020937 1000800 000012 Lot 01 e
1o =Y r0.91 ] tp fp fn tp fp fn
(GT) chest pain 1.00 0 0 3 0O 0 3
(GT) Anosmla_ 0.99 0 0 3 0O 0 3
(GT) Chest pain 0.96 1 0 2 0O 0 3
(JHU) cases 091 3 3 0 0 2 3
(GT) Agle_u5|a 0.76 3 4 0 1 3 2
(GT) Otitis 0.46 360 320 0
| 0.00 370 345 0
| | |
I T T T T 1 - O
2020937 1000800 00001 Lot 01 e



South Dakota 179

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r0.76 tp fp fn tp fp fn
(GT) covid symptoms B
(GT) quarantine 1.00 0 0 1 0 0 3
(GT) Acute bronchitis 0.99 0 0 1 0O 0 3
(GT) Asthmq_ 0.96 0 01 2 21
(GT) Bronchitis 091 0 0 1 320
0.76 1 10 310 O
0.46 1 20 328 0
| I 0 0.00 1 30 362 0
202097 02008 202307 - S e
Model 2
tp fp fn tp fp fn
(GT)covid T e [ 0.76 B
(GT) covid symptoms 1.00 0 0 2 0 0 2
(GT) Bron;hitis 0.99 0 0 2 0O 0 2
(GT) Cardiac arrest 0.96 1 1 1 0 0 2
(GT) Wheeze 0.91 1 11 1 21
Twitter (state level signal) 0.76 2 2 0 2 7 0
0.46 2 90 221 0
0.00 218 0 243 0
L |
I T T 1 - O
2020077 0200%° 20210 > 7,01‘—"’2'\'1
Model 3 tp fp fn tp fp fn
B
(GT) Bronchitis T e [ 0.76 100 0 0 3 001
(GT) covid 0.99 0 0 3 0 01
(GT) Cardiac arrest 0.96 0 0 3 0 01
Twitter (;tate level signal) 091 1 1 2 0 01
(GT) cov!d symptoms 0.76 360 1 20
(GT) covid-19 0.46 311 O 1 50
0.00 339 0 1 80
L |
I T T 1 - O
7_020'03‘1X 1010’0%’63 'L()'l1 01 24 10'lx X’ZAX



Tennessee 180

Gold Standard (JHU Cases) | Target Event
Proxies | EWS Signal  --- B threshold sel ini i
Mult;plesseoicrtc?; I:Xett?\id ana P threshold selected by EWS Training Period Performance as a function of
Modell e
—————————————————— -0.91
(JHU) Training Out of sample
cases
(GT) covid tp fp fn tp fp fn
(GT) how long does covid last 4
(GT) covid-19 1.00 0 01 0 0 4
(GT) chest tightness 099 0 0 1 0 0 4
(GT) covid-19 who 096 0 0 1 11 3
0.91 1 0O 3 80
| 0.76 1 2 0 316 O
0.46 1 2 0 4 36 0
| | | | L, 000 120 | 4600
20209377 2008 > 2010'09‘1 20230 M 7,01\,—\,2—‘—1
1, [o Ye (=] 1> - 1 At i e — e -0.91
(GT) covid symptoms tp fp fn tp fp fn
(GT) fever B
(GT) Ageusia 1.00 0 0 2 0 0 3
(GT) Anosmia 0.99 0 0 2 1 0 2
(GT) Chest pain 096 0 0 2 122
(GT) Diarrhea 0.91 2 00 2 21
0.76 2 30 2 6 1
| 0.46 2 4 0 328 0
0.00 2 50 3530
I
e . : | i
3‘1X 613 26 1 I 10
2020077 20-0 £0200° 20210 » 201\,—‘—2"’
Model3 N T T T r0.91 to fp fn tp fp f
: n
(GT) Ageusia B
(GT) Anosmia 1.00 0 0 3 0 0 2
(GT) Chest pain 099 1 0 2 0 0 2
(GT) fever 0.96 2 01 01 2
(GT) Diarrhea 83(15 g 421 8 g g (2)
GT) Shortness of breat .
(D of breath 0.46 370 221 0
| 0.00 313 O 235 0
I
l T T ! 1 _O

21 A3 26
2010,03 2010,06 2010_09 2021_01 Al " 1132'“‘



Texas 181

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Model 1 Training Out of sample
(GT) side effects of vaccine tp fp fn tp fp fn
(GT) covid . B
(GT) hOW long does covid last 1.00 0 01 0 0 3
(GT) covid-19 0.99 0 0 1 01 3
(GT) loss taste 0.96 0 01 1 12
(GT) chest pain 0.91 1 00 2 51
| 0.76 1 30 313 0
0.46 1 60 328 0
1 0 0.00 1 80 353 0
7_07,0'033A 7_020’10‘03 201X'06A 1011’X2’X1
------------------------------------------------------------------------------ - 0.96
Model 2
. tp fp fn tp fp fn
(GT) covid B
(GT) loss tast_e 1.00 0 0 2 0O 0 2
(GT) chest pain 0.99 0 0 2 0 0 2
(GT) covid symptoms 0.96 2 00 01 2
(GT) fever 0.91 210 1 41
(GT) Acute bronchitis 0.76 2 30 2 90
| 0.46 2 60 218 0
0.00 210 O 234 0
! T T 1 - O
7_07,0'033A 7_020’10‘03 201X'06A 1011’X2’X1
1T =Y r0.91 ] tp fp fn tp fp fn
(GT) loss taste 1.00 0 0 3 0 01
(GT) Fever 0.99 1 0 2 0 01
(GT) Shortness of breath 0.96 2 0 1 0 01
(GT) Vomiting 091 3 1 0 1 0O
(GT) chest pain 0.76 330 1 10
(GT) Sore throat 0.46 311 0 150
| 0.00 330 0 1 80
! T T 1 - O
7_07,0'033A 7_020’10‘03 2011'0639 1011’X2’X1



Utah 182

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
—————————————————————————————————————————————————————————————————————————————— - 0.91
Madel 1 Training Out of sample
(JHU) cases tp fp fn tp fp fn
(GT) covid B
(GT) covid—19_ 1.00 0 0 1 0O 0 3
(GT) che;t pain 0.99 0 0 1 0O 0 3
(GT) covid-19 who_l 0.96 1 0O 0 0 3
(GT) Acute bronchitis 0.91 1 00 0 5 2
0.76 1 10 213 0
0.46 1 20 2 38 0
| 000 1 2 0 368 0
l T T 1 ‘O
2020—03‘1X2010—06‘°6 2010—09‘1 o20v°
Model 2
tp fp fn tp fp fn
(GT) covid symptoms [N B | Ee—— r 0.76 B
(GT) fever 099 0 0 2 0 0 2
(GT) Chest pain 096 0 0 2 0 0 2
(GT) Throat irritation 0.91 1 1 1 111
(GT) Chills 0.76 2 10 2 60
0.46 2 30 232 0
0.00 2 40 2 60 0
l I _O
2020—03‘1X2010—06‘°6 2010—09‘1 o20v°
Model 3 5 tp fp fn tp fp fn
|
(GT) fever TV r 0.76 1.00 0 0 3 0 01
(GT) Chest pain 0.99 0 0 3 0 01
(GT) Chills 0.96 0 0 3 0 01
(JHU) cases 091 1 0 2 011
(GT) covid symptoms 0.76 320 1 80
(GT) Ageusia 0.46 330 128 0
0.00 390 1510
l I _O
2020—03‘1X2010—06‘°6 2010—09‘16 2021—0‘—‘09



Vermont 183

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid T r0.76 tp fp fn tp fp fn
(GT) covid-19 B
(GT) chest pain 1.00 0 0 1 0O 0 3
(GT) covid sy_mptoms 0.99 0 0 1 0O 0 3
(GT) quarantine 0.96 110 0 2 3
(GT) fever 0.91 110 1 5 2
0.76 110 320 0
0.46 1 20 342 0
0.00 1 20 367 0
l ! T ! - O
7_020'03‘1 'L()'lo’“)_1 7_07,1'0&0 202} o1
Model 2
tp fp fn tp fp fn
(GT) covid-19 T e T e r0.76 B
(GT) fever _ 096 0 0 2 0 0 2
Twitter (state level signal) 0.91 0 0 2 1 01
(GT) covid 0.76 2 10 1 7 0
0.46 250 220 0
0.00 218 0 239 0
l ! T ! - O
7_020'03‘1 'L()'lo’“)_1 7_07,1'0&0 202} o1
Model 3 5 tp fp fn tp fp fn
(GT) covid-19 T [ 0.76 100 0 0 3 001
'(I'évit)ter (sgate level signal) 0.99 0 0 3 8 (2) é
T) covi 0.96 0 0 3
(GT) fever 0.91 2 11 0 3 0
(GT) Acute bronchitis 0.76 330 0 6 0
(JHU) cases 046 311 0 115 0
0.00 326 0 130 0
l ! T ! - O
2010—03‘1X 1020—10'“) 2011—05“03 2011—01 AT



Virginia 184

Gold Standard (JHU Cases) | Target Event
Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
Multiple Sources method
Model 1 Training Out of sample
(GT) covid r 0.76 tp fp fn tp fp fn
(GT) how long does covid last B
(GT) cowd—19_ 1.00 0 0 1 0O 0 4
(GT) chest pain 0.99 0 0 1 1 1 3
(GT) nose bleed 0.96 0 01 1 4 3
(GT) Acute bronchitis 0.91 0 01 2 6 2
0.76 1 00 2 11 2
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Proxies selected by the EWS Signal  --- B threshold selected by EWS Training Period Performance as a function of 3
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Figures S188-5189.

Comparative analysis between the outbreak onset dates as created by using Parag’s method against
the CDC's daily transmission levels. (A) represents a histogram on the number of 'associated
events' between both sources (associated events occur in time within a time difference of at most 6
weeks). (B) Represents the timing (in weeks) between associated events over all counties. (C) The
number of non-associated onsets within the CDC's data. Panels (D) and (E) show a count of the
number of events expected to see within a county.
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Figures 5190-5286.
Visual comparison (per county) of the probability of resurgence (timeseries in green, onsets
as vertical dotted red lines),against the onsets generated using CDC's COVID-19 transmission-level

data (timeseries in blue, onsets as vertical blue tick marks).
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CDC beginning of events ro (Parag's method)
10000 A
-7
- 6
8000 A
-5
g =
<
a )
O T
- 6000 A d
£ S
£ a S
= ©
S )
U Y
[e)} o
iy 5
a L3 2
> 4000 A =
(@] =
O =
-2
2000
-1
0 T T T T T T T O
< < [e)} < ~ [e0] ~
— o — — — o o
N o< o i ~ © )
? < <Q i <Q <Q in
o o o o — — —
o~ o~ [} [} o~ o~ o~
& R Q Q Q Q 8



MA’ S uffol k Number of days on 'High' transmission per week S 2 3 O

Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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M D’ Montgomery Number of days on 'High' transmission per week 5232

Threshold to mark the beginning of epidemic event for CDC signal

CDC beginning of events ro (Parag's method)
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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M I , Washtenaw Number of days on 'High' transmission per week 5235

Threshold to mark the beginning of epidemic event for CDC signal
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M I Wa y n e Number of days on 'High' transmission per week S 2 3 6
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Threshold to mark the beginning of epidemic event for CDC signal
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M N , H enne p I N Number of days on 'High' transmission per week S 2 3 7

Threshold to mark the beginning of epidemic event for CDC signal
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MO’ JaCkson Number of days on 'High' transmission per week 5239

Threshold to mark the beginning of epidemic event for CDC signal
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M S H | n d S Number of days on 'High' transmission per week S 2 4 1
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Threshold to mark the beginning of epidemic event for CDC signal
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N C , C u m be rl a n d Number of days on 'High' transmission per week S 2 4 2

Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Threshold to mark the beginning of epidemic event for CDC signal
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Model Naive Single Source ("How long does covid last?”) Single Source ("’side effects of vaccine”) Multiple Sources
Time Before 2021-12-01 After 2021-12-01 Total Before 2021-12-01 After 2021-12-01 Total Before 2021-12-01 After 2021-12-01 Total Before 2021-12-01 After 2021-12-01 Total
Total Events 305 (100%) 62 (100%) 367 (100%) 305 (100%) 62 (100%) 367 (100%) 305 (100%) 62 (100%) 367 (100%) 305 (100%) 62 (100%) 367 (100%)
Early Warning 279 (91%) 58 (94%) 337 (92%) 202 (66%) 35 (56%) 237 (65%) 184 (60%) 43 (69%) 227 (62%) 200 (66%) 54 (87%) 254 (69%)
Sync Warning 19 (6%) 4 (6%) 23 (6%) 23 (8%) 2 (3%) 25 (7%) 16 (5%) 3 (5%) 19 (5%) 30 (10%) 0 (0%) 30 (8%)
Late Warning 1(0%) 0 (0%) 1(0%) 26 (9%) 4 (6%) 30 (8%) 14 (5%) 1(2%) 15 (4%) 26 (9%) 0(0%) 26 (7%)
Soft Warning 0 (0%) 0 (0%) 0 (0%) 0(0%) 0 (0%) 0(0%) 0(0%) 0(0%) 0(0%) 39 (13%) 8 (13%) 47 (13%)
Missed Outbreaks 6 (2%) 0 (0%) 6 (2%) 54 (18%) 21 (34%) 75 (20%) 91 (30%) 15 (24%) 106 (29%) 10 3%) 0 (0%) 10 3%)
Warning, increase observed 224 28 252 122 17 139 148 23 171 35 1 36
False Alarm 502 110 612 280 47 327 374 105 479 95 15 110
Table S1: A Summary of the results at the county-level. Here EWS stands for Early Warning
System.
Model Naive Single Source ("How long does covid last?”) Single Source (“chest pain”) Multiple Sources
Time Before 2021-12-01 After 2021-12-01 Total Before 2021-12-01 After 2021-12-01 Total Before 2021-12-01 After 2021-12-01 Total Before 2021-12-01 After 2021-12-01 Total
Total Events 183 (100%) 19 (100%) 202 (100%) 183 (100%) 19 (100%) 202 (100%) 183 (100%) 19 (100%) 202 (100%) 183 (100%) 19 (100%) 202 (100%)
Early Warning 160 (87%) 18 (95%) 178 (88%) 115 (63%) 13 (68%) 128 (63%) 108 (59%) 12 (63%) 120 (59%) 101 (55%) 18 (95%) 119 (59%)
Sync Warning 22 (12%) 1 (5%) 23 (11%) 11 (6%) 2 (11%) 13 (6%) 12 (7%) 0 (0%) 12 (6%) 16 (9%) 0 (0%) 16 (8%)
Late Warning 1 (1%) 0 (0%) 1 (0%) 17 (9%) 1(5%) 18 (9%) 12 (7%) 0 (0%) 12 (6%) 20 (11%) 0 (0%) 20 (10%)
Soft Warning 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0(0%) 0 (0%) 36 (20%) 1 (5%) 37 (18%)
Missed Outbreaks 0 (0%) 0 (0%) 0 (0%) 40 (22%) 3 (16%) 43 21%) 51 (28%) 7 (37%) 58 (29%) 10 (5%) 0(0%) 10 (5%)
‘Warning, increase observed 74 8 57 6 63 35 6 41 18 0 18
False Alarm 171 39 210 104 15 119 112 9 121 23 1 24

Table S2: A Summary of the results at the state-level. Here EWS stands for Early Warning

System.

N =367 Early Warning  Sync Warning  Late Warning  Missed Outbreaks ~ Warning, activity increases  False Alarm
(GT) how long does covid last 237 (65%) 25 (7%) 30 (8%) 74 (20%) 139 327
(GT) side effects of vaccine 227 (62%) 19 (5%) 15 (4%) 105 (29%) 171 479
(GT) chest pain 201 (55%) 19 (5%) 38 (10%) 108 (29%) 128 301
(GT) covid 19Who 169 (46%) 25 (7%) 20 (5%) 152 (41%) 87 269
COVID-19 confirmed deaths 147 (40%) 16 (4%) 31 (8%) 172 (47%) 93 249
(GT) covidSymptoms 145 (40%) 30 (8%) 50 (14%) 141 (38%) 58 122
(GT) after covid vaccine 141 (38%) 20 (5%) 29 (8%) 176 (48%) 182 463
COVID-19 confirmed cases 135 (37%) 59 (16%) 58 (16%) 114 (31%) 100 204
(GT) effects of covid vaccine 107 (29%) 14 (4%) 20 (5%) 225 (61%) 110 374
(GT) fever 85 (23%) 24 (7%) 21 (6%) 236 (64%) 40 107
(GT) covid 19 79 (22%) 22 (6%) 53 (14%) 212 (58%) 52 127
(gt) covid 51 (14%) 19 (5%) 65 (18%) 231 (63%) 10 54
Twitter 41 (11%) 14 (4%) 56 (15%) 255 (69%) 20 40
Up2Date 37 (10%) 7 (2%) 24 (7%) 298 (81%) 10 32

Table S3: County-Level results for the Single Source Method



N=202 Early Warning  Sync Warning  Late Warning ~ Missed Outbreaks ~ Warning, activity increases ~ False Alarm
(GT) how long does covid last 128 (63%) 13 (6%) 18 (9%) 42 (21%) 63 119
(GT) chest pain 120 (59%) 12 (6%) 12 (6%) 57 (28%) 41 121
(GT) covid 19Who 112 (55%) 11 (5%) 19 (9%) 59 (29%) 51 104
(GT) side effects of vaccine 96 (48%) 12 (6%) 18 (9%) 75 (37%) 56 165
(GT) covidSymptoms 88 (44%) 8 (4%) 15 (7%) 90 (45%) 28 45
COVID-19 confirmed cases 78 (39%) 22 (11%) 33 (16%) 68 (34%) 29 97
(GT) after covid vaccine 68 (34%) 8 (4%) 8 (4%) 117 (58%) 67 149
COVID-19 confirmed deaths 65 (32%) 13 (6%) 13 (6%) 110 (54%) 28 72
(GT) effects of covid vaccine 63 (31%) 6 (3%) 7 (3%) 125 (62%) 30 90
(GT) covid 19 46 (23%) 9 (4%) 30 (15%) 116 (57%) 21 54
(GT) fever 45 (22%) 5(2%) 15 (7%) 136 (67%) 24 42
Twitter 27 (13%) 8 (4%) 28 (14%) 138 (68%) 10 11
(gt) covid 26 (13%) 5(2%) 21 (10%) 149 (74%) 10 14
Up2Date 18 (9%) 5(2%) 14 (7%) 164 (81%) 8 9

Table S4: State-Level results for the Single Source Method



Early Warning Sync Warning Late Warning Soft Warning Missed Outbreaks Warning False Alarm Non-deployed
increase observed

Data Source(s) Used
G, T.A 120 (59%) 13 (6%) 24 (12%) 37 (18%) 8 (4%) 16 32 0 (0%)
L.GT 119 (59%) 16 (8%) 20 (10%) 37 (18%) 10 (5%) 18 24 0 (0%)
L,G 119 (59%) 16 (8%) 19 (9%) 39 (19%) 9 (4%) 19 24 0 (0%)
G T 118 (58%) 12 (6%) 25 (12%) 39 (19%) 8 (4%) 16 26 0 (0%)
G, T.A U 118 (58%) 13 (6%) 24 (12%) 39 (19%) 8 (4%) 16 32 0 (0%)
G, A 117 (58%) 15 (7%) 24 (12%) 38 (19%) 8 (4%) 17 31 0 (0%)
[€X 117 (58%) 13 (6%) 24 (12%) 40 (20%) 8 (4%) 17 27 0 (0%)
G T.U 116 (57%) 12 (6%) 27 (13%) 39 (19%) 8 (4%) 16 28 0 (0%)
G, AU 116 (57%) 15 (7%) 23 (11%) 40 (20%) 8 (4%) 17 32 0 (0%)
L.GU 116 (57%) 16 (8%) 20 (10%) 41 (20%) 9 (4%) 20 24 0 (0%)
L.G.T.U 116 (57%) 16 (8%) 21 (10%) 39 (19%) 10 (5%) 19 25 0 (0%)
L GTA 115 (57%) 18 (9%) 20 (10%) 39 (19%) 10 (5%) 17 31 0 (0%)
G, U 115 (57%) 13 (6%) 26 (13%) 40 (20%) 8 (4%) 17 27 0 (0%)
L.G A 114 (56%) 18 (9%) 20 (10%) 41 (20%) 9 (4%) 18 29 0 (0%)
LG T AU 114 (56%) 17 (8%) 19 (9%) 42 (21%) 10 (5%) 17 30 0 (0%)
L.G, AU 113 (56%) 17 (8%) 19 (9%) 44 (22%) 9 (4%) 18 29 0(0%)
G,N, T, A 110 (54%) 22 (11%) 24 (12%) 35 (17%) 11 (5%) 15 29 0 (0%)
G,N, T 109 (54%) 21 (10%) 25 (12%) 35 (17%) 12 (6%) 13 24 0(0%)
G,N, A 109 (54%) 23 (11%) 23 (11%) 36 (18%) 11 (5%) 15 29 0 (0%)
G,N 108 (53%) 22 (11%) 24 (12%) 36 (18%) 12 (6%) 14 23 0(0%)
G,N,T,A, U 108 (53%) 22 (11%) 24 (12%) 37 (18%) 11 (5%) 16 28 0 (0%)
G,N,T.U 107 (53%) 21 (10%) 25 (12%) 37 (18%) 12 (6%) 14 23 0 (0%)
L.G,N.T, A 107 (53%) 26 (13%) 21 (10%) 36 (18%) 12 (6%) 16 28 0 (0%)
G.N.A, U 107 (53%) 23 (11%) 23 (11%) 38 (19%) 11 (5%) 16 28 0 (0%)
L.G.N.A 106 (52%) 27 (13%) 20 (10%) 37 (18%) 12 (6%) 16 28 0 (0%)
G.N.U 106 (52%) 22 (11%) 24 (12%) 38 (19%) 12 (6%) 15 22 0 (0%)
L.G.N.T 104 (51%) 23 (11%) 24 (12%) 38 (19%) 13 (6%) 13 23 0 (0%)
L.G.N.T.A, U 104 (51%) 26 (13%) 21 (10%) 39 (19%) 12 (6%) 17 27 0 (0%)
L.G.N.A U 103 (51%) 27 (13%) 20 (10%) 40 (20%) 12 (6%) 17 27 0 (0%)
LGN 103 (51%) 24 (12%) 23 (11%) 39 (19%) 13 (6%) 14 22 0 (0%)
L,G,N,T,U 101 (50%) 23 (11%) 24 (12%) 41 (20%) 13 (6%) 14 22 0 (0%)
L,G,N, U 100 (50%) 24 (12%) 23 (11%) 42 (21%) 13 (6%) 15 21 0(0%)
L, T,A U 86 (43%) 27 (13%) 18 (9%) 44 (22%) 21 (10%) 17 60 6 (3%)
LA 85 (42%) 29 (14%) 8 (4%) 24 (12%) 38 (19%) 18 58 18 (9%)
LT A 84 (42%) 28 (14%) 17 (8%) 43 (21%) 22 (11%) 17 61 8 (4%)
LA U 81 (40%) 27 (13%) 8 (4%) 38 (19%) 36 (18%) 18 58 12 (6%)
T, A 80 (40%) 17 (8%) 15 (7%) 45 (22%) 32 (16%) 17 58 13 (6%)
T.A, U 80 (40%) 17 (8%) 16 (8%) 48 (24%) 30 (15%) 19 55 11 (5%)
L. N,A, U 79 (39%) 22 (11%) 21 (10%) 55 (27%) 24 (12%) 10 26 1 (0%)
N,A U 79 (39%) 21 (10%) 17 (8%) 55 (27%) 29 (14%) 10 29 1 (0%)
N, T.A, U 79 (39%) 20 (10%) 16 (8%) 58 (29%) 28 (14%) 9 23 1 (0%)
L T.U 79 (39%) 39 (19%) 27 (13%) 3 (1%) 26 (13%) 10 20 28 (14%)
N, T. A 77 (38%) 20 (10%) 15 (7%) 59 (29%) 28 (14%) 11 24 3 (1%)
N. A 77 (38%) 19 (9%) 16 (8%) 56 (28%) 30 (15%) 10 27 4(2%)
LN, A 76 (38%) 23 (11%) 21 (10%) 55 (27%) 23 (11%) 9 25 4 (2%)
LN, T.A, U 76 (38%) 22 (11%) 21 (10%) 60 (30%) 22 (11%) 8 22 1 (0%)
A, 75 (37%) 14 (7%) 5(2%) 21 (10%) 57 (28%) 16 56 30 (15%)
AU 73 (36%) 14 (7%) 7 (3%) 32 (16%) 53 (26%) 18 58 23 (11%)
LN, T A 73 (36%) 24 (12%) 21 (10%) 58 (29%) 23 (11%) 9 23 3 (1%)
LT 72 (36%) 40 (20%) 28 (14%) 0 (0%) 23 (11%) 8 22 39 (19%)
T.U 67 (33%) 18 (9%) 37 (18%) 0 (0%) 36 (18%) 9 21 44 (22%)
N, T,U 65 (32%) 23 (11%) 19 (9%) 50 (25%) 38 (19%) 6 16 7 (3%)
LN, T, U 63 (31%) 24 (12%) 24 (12%) 56 (28%) 28 (14%) 5 15 7 (3%)
LN, U 62 (31%) 26 (13%) 25 (12%) 52 (26%) 30 (15%) 7 15 7 (3%)
N, U 62 (31%) 25 (12%) 21 (10%) 47 (23%) 40 (20%) 7 17 7 (3%)
N, T 60 (30%) 27 (13%) 18 (9%) 48 (24%) 39 (19%) 6 15 10 (5%)
N, 59 (29%) 23 (11%) 19 (9%) 47 (23%) 43 (21%) 6 15 11 (5%)
LN 58 (29%) 25 (12%) 24 (12%) 52 (26%) 32 (16%) 6 13 11 (5%)
T. 56 (28%) 17 (8%) 39 (19%) 0 (0%) 32 (16%) 7 19 58 (29%)
LN.T 56 (28%) 29 (14%) 24 (12%) 53 (26%) 30 (15%) 5 13 10 (5%)
LU 37 (18%) 48 (24%) 13 (6%) 0 (0%) 43 (21%) 8 9 61 (30%)
L. 23 (11%) 43 (21%) 10 (5%) 0 (0%) 21 (10%) 4 6 105 (52%)
U. 17 (8%) 6 (3%) 6 (3%) 0 (0%) 49 (24%) 5 3 124 (61%)

Table S5: State-level performance (Jan 1st, 2020 — Jan 1st, 2022) of the Multiple Source
method for different data sources used for the training step. The source labeling is as
follows: G = Google trends, T = Twitter, U = UpToDate, L = local epidemiological data, A =
Human mobility from Apple, and N = Neighbor’s epidemiological data. An additional column,
"’Non-deployed,” indicates the number of outbreak events where our Multiple Source method
did not find a reasonable set of proxies to fit a model. Thus, an early warning system was not
deployed to forecast the out-of-sample period.



Early Warning Sync Warning Late Warning Soft Warning Missed Outbreaks Warning False Alarm Non-deployed
increase observed

Data Source(s) Used
G, T.U 258 (70%) 21 (6%) 27 (7%) 52 (14%) 9 (2%) 36 121 0(0%)
G, U 257 (70%) 21 (6%) 27 (1%) 53 (14%) 9 (2%) 36 122 0 (0%)
G,T 257 (70%) 20 (5%) 27 (7%) 54 (15%) 9 (2%) 36 121 0 (0%)
G, 256 (70%) 20 (5%) 28 (8%) 54 (15%) 9 (2%) 36 121 0 (0%)
G, T.A U 255 (69%) 23 (6%) 28 (8%) 55 (15%) 6 (2%) 36 121 0 (0%)
L.G.T.U 254 (69%) 30 (8%) 26 (7%) 47 (13%) 10 (3%) 36 110 0 (0%)
G, AU 254 (69%) 23 (6%) 28 (8%) 56 (15%) 6 (2%) 36 122 0 (0%)
L.G.T.A,U 253 (69%) 30 (8%) 27 (1%) 49 (13%) 8 (2%) 36 113 0 (0%)
L.G.T 253 (69%) 29 (8%) 26 (1%) 49 (13%) 10 (3%) 36 111 0 (0%)
G TA 253 (69%) 23 (6%) 28 (8%) 57 (16%) 6 (2%) 36 120 0 (0%)
L.GU 252 (69%) 30 (8%) 26 (1%) 49 (13%) 10 (3%) 36 111 0 (0%)
G, A 252 (69%) 23 (6%) 29 (8%) 57 (16%) 6 (2%) 36 120 0 (0%)
L.G 251 (68%) 29 (8%) 27 (1%) 50 (14%) 10 (3%) 36 111 0 (0%)
LG, AU 251 (68%) 30 (8%) 27 (7%) 51 (14%) 8 (2%) 36 114 0 (0%)
L GTA 250 (68%) 30 (8%) 27 (1%) 52 (14%) 8 (2%) 36 112 0(0%)
L.G A 248 (68%) 30 (8%) 28 (8%) 53 (14%) 8 (2%) 36 112 0(0%)
G,N,T,U 234 (64%) 38 (10%) 38 (10%) 44 (12%) 13 (4%) 37 94 0 (0%)
G,N,U 234 (64%) 38 (10%) 38 (10%) 44 (12%) 13 (4%) 37 95 0 (0%)
G,N, T 233 (63%) 38 (10%) 38 (10%) 45 (12%) 13 (4%) 37 93 0 (0%)
G,N 233 (63%) 38 (10%) 39 (11%) 44 (12%) 13 (4%) 37 93 0 (0%)
G,N,A, U 232 (63%) 38 (10%) 38 (10%) 47 (13%) 12 (3%) 37 96 0 (0%)
G,N,T.A, U 232 (63%) 38 (10%) 38 (10%) 47 (13%) 12 (3%) 37 95 0 (0%)
G, N, A 231 (63%) 38 (10%) 39 (11%) 47 (13%) 12 (3%) 37 94 0 (0%)
G.N,T. A 231 (63%) 38 (10%) 38 (10%) 48 (13%) 12 (3%) 37 94 0 (0%)
L.G.N.A, U 230 (63%) 47 (13%) 34 (9%) 42 (11%) 14 (4%) 37 93 0 (0%)
L.G.N.T.A, U 230 (63%) 47 (13%) 34 (9%) 42 (11%) 14 (4%) 37 92 0 (0%)
L.G.N.U 230 (63%) 47 (13%) 35 (10%) 40 (11%) 15 (4%) 37 91 0 (0%)
L.G.N.T.U 230 (63%) 47 (13%) 35 (10%) 40 (11%) 15 (4%) 37 90 0 (0%)
L.G.N.A 229 (62%) 47 (13%) 35 (10%) 42 (11%) 14 (4%) 37 91 0 (0%)
LGN 229 (62%) 47 (13%) 36 (10%) 40 (11%) 15 (4%) 37 89 0 (0%)
L,G,N, T, A 229 (62%) 47 (13%) 34 (9%) 43 (12%) 14 (4%) 37 91 0 (0%)
LGN, T 229 (62%) 47 (13%) 35 (10%) 41 (11%) 15 (4%) 37 89 0 (0%)
L,N, T,U 148 (40%) 64 (17%) 44 (12%) 47 (13%) 34 (9%) 33 67 30 (8%)
L N, T 147 (40%) 64 (17%) 45 (12%) 47 (13%) 32 (9%) 33 67 32 (9%)
L.N,U 145 (40%) 63 (17%) 44 (12%) 46 (13%) 38 (10%) 32 65 31 (8%)
L N, T,A, U 143 (39%) 65 (18%) 38 (10%) 62 (17%) 45 (12%) 33 69 14 (4%)
LN, T, A 141 (38%) 64 (17%) 39 (11%) 65 (18%) 43 (12%) 33 70 15 (4%)
L. N,A, U 140 (38%) 63 (17%) 38 (10%) 64 (17%) 47 (13%) 32 68 15 (4%)
LN 140 (38%) 62 (17%) 43 (12%) 46 (13%) 31 (8%) 31 63 45 (12%)
N, T.U 138 (38%) 59 (16%) 43 (12%) 51 (14%) 36 (10%) 34 68 40 (11%)
N, T 137 (37%) 60 (16%) 44 (12%) 50 (14%) 33 (9%) 34 68 43 (12%)
N, U 135 (37%) 59 (16%) 43 (12%) 49 (13%) 40 (11%) 33 66 41 (11%)
L. N.A 135 (37%) 63 (17%) 38 (10%) 61 (17%) 50 (14%) 31 66 20 (5%)
N.T.A. U 133 (36%) 60 (16%) 37 (10%) 66 (18%) 51 (14%) 37 69 20 (5%)
N, T. A 132 (36%) 59 (16%) 38 (10%) 68 (19%) 48 (13%) 37 70 22 (6%)
N, AU 131 (36%) 58 (16%) 37 (10%) 67 (18%) 53 (14%) 36 68 21 (6%)
L T AU 130 (35%) 40 (11%) 17 (5%) 36 (10%) 82 (22%) 17 50 62 (17%)
N, 130 (35%) 58 (16%) 42 (11%) 49 (13%) 32 (9%) 32 64 56 (15%)
N, A 126 (34%) 58 (16%) 37 (10%) 64 (17%) 55 (15%) 35 66 27 (1%)
L T, A 125 (34%) 41 (11%) 19 (5%) 33 (9%) 84 (23%) 22 61 65 (18%)
L, T,U 125 (34%) 51 (14%) 23 (6%) 3 (1%) 49 (13%) 16 40 116 (32%)
LT 122 (33%) 51 (14%) 22 (6%) 1(0%) 44 (12%) 19 50 127 (35%)
LA U 92 (25%) 44 (12%) 21 (6%) 37 (10%) 93 (25%) 17 44 80 (22%)
L, U 85 (23%) 56 (15%) 26 (7%) 1 (0%) 62 (17%) 14 33 137 (37%)
T. A, U 84 (23%) 9 (2%) 2 (1%) 21 (6%) 105 (29%) 14 36 146 (40%)
L A 82 (22%) 46 (13%) 21 (6%) 29 (8%) 91 (25%) 16 46 98 (27%)
T. A 80 (22%) 7 (2%) 5(1%) 19 (5%) 104 (28%) 14 36 152 (41%)
L, 75 (20%) 54 (15%) 24 (7%) 0 (0%) 42 (11%) 11 32 172 (47%)
T.U 69 (19%) 6 (2%) 7 (2%) 0 (0%) 27 (71%) 11 19 258 (70%)
T. 62 (17%) 6 (2%) 8 (2%) 0 (0%) 10 (3%) 10 15 281 (77%)
AU 27 (1%) 3 (1%) 1 (0%) 24 (7%) 125 (34%) 7 20 187 (51%)
A, 20 (5%) 3 (1%) 1 (0%) 15 (4%) 106 (29%) 6 21 222 (60%)
U. 9 (2%) 2 (1%) 4 (1%) 0 (0%) 49 (13%) 2 2 303 (83%)

Table S6: County-level performance (Jan 1st, 2020 — Jan 1st, 2022) of the Multiple Sources
method as a function of the data sources used as input . The source labeling is as follows:
G = Google trends, T = Twitter, U = UpToDate, L. = local epidemiological data, A = Human
mobility from Apple, and N = Neighbor’s epidemiological data. An additional column, ’Non-
deployed,” indicates the number of outbreak events where our Multiple Source method did not
find a reasonable set of proxies to fit a model. Thus, an early warning system was not deployed

to forecast the out-of-sample period.



Naive Single Source Single Source Multiple Sources

“How long does covid last?” “side effects of vaccine”
Early 0.64 0.58 0.68 0.30
Early + Sync 0.63 0.56 0.66 0.28
Early + Sync + Late  0.63 0.56 0.66 0.28

Table S7: False Discovery Rates (FDR) for each methodology at the county-level. Each row
shows the FDR with the inclusion of different warning signals (early, sync, or late).

Naive Single Source Single Source Multiple Sources

“How long does covid last?” “chest pain”
Early 0.54 0.48 0.50 0.17
Early + Sync 0.51 0.46 0.48 0.15
Early + Sync + Late  0.51 0.46 0.48 0.15

Table S8: False Discovery Rates (FDR) for each methodology at the state-level. Each row
shows the FDR with the inclusion of different warning signals (early, sync, or late).



Abdominal pain
Asphyxia

Chest pain
Dizziness

Nasal congestion
Sore throat
Wheeze

covid

effects of covid vaccine

joints aching
quarantine

Acute bronchitis
Asthma

Chills

Dysgeusia Ear pain
Otitis

Throat irritation
after covid vaccine
covid nhs

feeling exhausted
loss of smell
sars-cov 2

Ageusia
Bronchitis
Chronic pain
Fatigue
Phlegm
Vertigo
anosmia
covid symptoms
feeling tired
loss smell
sars-cov-2

Anosmia

Burning Chest Pain
Cough

Fever

Pneumonia

Viral pneumonia
chest pain
covid-19

fever

loss taste

side effects of vaccine

Anxiety

Cardiac arrest

Diarrhea
Hyperventilation
Shortness of breath
Vomiting

chest tightness

covid-19 who

how long does covid last
nose bleed

Table S9: Google Search term list used in the Multiple Source method



