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A.1 Physical Proximity Scores

O*NET asks a number of questions about individuals’ working conditions and day-to-day tasks of
their job. To evaluate proximity, the question asks, “How physically close to other people are you
when you perform your current job?”. Respondents provide a response on a scale between one and
five, one indicating that the respondent does not work near other people (beyond 100ft.), while five
indicating that they are very close to others (hear touching). More information on these questions is
provided in the Instructions for Work Context Questionnaire (Q 21), published by O*NET.

The responses to this question are standardized by Mongey et al. (2020) to a scale ranging
from 0 to 100 as follows. First, O*NET reports the answers to the survey using the fine occupation
SOC-code. Mongey et al. (2020) calculate an employment-weighted average, m;, of the response
to this question that corresponds to each occupation, ¢, classified according to the 3-digit Census
OCC code. Second, Mongey et al. (2020) follow the procedure used by O*NET and re-scale the

survey answer to the interval [0, 100] using the following equation:
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(i — m™) % 100,
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where z; is the final physical proximity standardized score for occupation i.

A.2 Work-from-Home Occupations

The work-from-home classification of occupations has been developed by Mongey et al. (2020) and
Dingel and Neiman (2020) using O*NET survey answers from the Work Activities Questionnaire
and Work Context Questionnaire. The Work Context Questionnaire includes questions aiming to
capture the “physical and social factors that influence the nature of work” such as interpersonal
relationships, physical work conditions, and structural job characteristics. The Work Activities
Questionnaire includes questions aiming to capture the “general types of job behaviors occurring
on multiple jobs” such as the input of information, mental processes, and work output.

We use the classification of Mongey et al. (2020) because they provide an employment-weighted
aggregation at the 3-digit Census OCC codes. In particular, they aggregate 18 occupational at-
tributes based on answers to the questions Q4, Q14, Q17, Q18, Q29, Q33, Q37, Q43, Q44, in
the Work Context Questionnaire, and Q4A, Q16A, Q17A, Q18A, Q20A, Q22A, Q23A, Q32A in
The Work Activities Questionnaire. The responses to these questions are standardized to a work-
from-home score ranging from 0 to 1 following the same procedure as the one used to calculate the
physical proximity score. In the next step, an occupation is classified either as that it can be done
from home if its work-from-home score is above the median, or that it cannot be done from home
if its work-from-home score is below the median.

We use this classification to derive the optimal allocation of vaccines when a stay-at-home order
is used, and some occupations can be done from home (exercise 3). However, we acknowledge that
this classification has limitations, as some occupation categories may be too coarse. For instance,
physicians and surgeons have been classified as work-from-home occupations. While for many
physicians telemedicine seems feasible for limited periods of time, as has been evident during the
lockdown in the U.S., we understand that telemedicine is not applicable for surgeons or critical care
doctors. Another example is teachers, who are also classified as work-from-home occupations. At

the same time, our approach is flexible, and an optimal vaccine allocation can be derived under



various specifications, including fractional ones, for which occupations are done from home. Thus,
as some physicians return to hospitals and some teachers return to teach in person, these occupations
can be re-classified partly as occupations that are not done from home, and our model will assign

vaccines accordingly.

A.3 Essential Occupations

We have designated occupations to be essential based on the guidelines issued by the Cybersecurity
and Infrastructure Security Agency (CISA). Our classification is inherently subjective and is also
subject to the limitation that some occupations are very coarse. For instance, we have classified
network and computer systems administrators as an essential occupation according to the guidelines
issued by CISA. However, we acknowledge that it is likely that not all system administrators are
essential workers. It is re-assuring that designating an occupation as essential plays no role when a

simple vaccination policy is considered, as in exercise 1.



Table A.1: Vaccine Distribution by Ages.

20-29 30-39 40-49 50-59 60-69 70-79 80+
Exercise 1 0 0 2,518,118 26,165,823 24,040,335 6,094,810 1,180,914
Exercise 2 0 0 3,664,572 30,441,166 21,867,803 3,659,431 367,028
Exercise 3 || 2,994,988 16,111,831 15,109,864 15,223,264 8,768,288 1,567,305 224,460

Table A.2: The Infection Fatality Rate by age-groups reported in South Korea.

Age group

Infection fatality rate (%)

<19
20-29
30-39
40-49
50-59
60-69
70-79
80+

0

0
0.08
0.14
0.41
1.29
6.32
20.05




A. Vaccination policy and Stay-at-Home order without work from home (Exercise 2)
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-Home order with work from home (Exercise 3)
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Stay at home

Vaccination Age Cutoffs

Figure A.1: Age cutoffs for vaccinations and age groups staying at home when no occupations are designated to be
essential. Occupations on the x-axis are ordered based on their infection risk. (A) The optimal vaccination policy showing
the youngest age for each occupation that is eligible to receive the vaccine, together with the occupation-age groups
that are mandated to stay at home. (B) The optimal vaccination policy showing the youngest age for each occupation,
which cannot be done from home that is eligible to receive the vaccine, together with the occupation-age groups that are

mandated to stay at home. Occupations that can be done from home do not receive a vaccine.
Note: We omit exercise 1, which remains the same as in Fig. 1A. Exercise 1 requires workers of all occupations to return

to work regardless of being vaccinated or not. Designating an occupation to be essential does not affect the optimal

vaccine allocation in this case.
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A. Simple Vaccination policy (Exercise 1)
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B. Vaccination policy and Stay-at-Home order without work from home (Exercise 2)
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C. Vaccination policy and Stay-at-Home order with work from home (Exercise 3)
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k. (A) The optimal vaccination policy showing the youngest age for

ion ris

Vaccination Age Cutoffs

Figure A.2: Age cutoffs for vaccinations and age groups staying at home when vaccine effectiveness is 0.7. Occupations

on the x-axis are ordered based on their infect
each occupation that is eligible to receive the vaccine. (B) The optimal vaccination policy showing the youngest age for

each occupation that is eligible to receive the vaccine, together with the occupation-age groups that are mandated to stay

at home. (C) The optimal vaccination policy showing the youngest age for each occupation which cannot be done from
home that is eligible to receive the vaccine, together with the occupation-age groups that are mandated to stay at home.

Occupations that can be done from home do not receive a vaccine.



A. Simple Vaccination policy (Exercise 1)
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B. Vaccination policy and Stay-at-Home order without work from home (Exercise 2)

80

®-qor puy ‘syjouag ‘uonesuadwo)
sauen1Iy
“"JUBWa2104UT MeT SNO3UE|PISIAl
*3uipeot puy ‘Buneresxy ‘e8paiq
321085 AJUNWWIO) PuY [e120§
3J17 Uy ‘SISIUBIDS [EdIPBIA]
siafeue|y feroueuly
siaugu3 a1empie J2Indwio)
siafeue|\ S3OIAIBS AARLASIUILIPY
“SUOIIOWOId PUY SUISILRAPY
siauBu3 I

.

s1a8eUBIA| UOROINPOI [ELISNPU]
siausisaq

“yajeaH puy Spi032Y [EdIPBIN

|l ‘sisijersads suopesado ssauisng

519152104 PUY SISIIUBIS UOIIBAIISUOD

“puy ‘SINIPOWILIOD ‘SN

..

1Y [onesl
siafeueiy suoneindo puy [elsusD

JUBWIUIBAOD ‘SIBMBIABIU] Al
siaping i1
SIaulWeX] [e1dUeUL
“JuaWasNLY puy ‘BUIPUBA ‘U10)
23UjBU3 PUNOS puy 1seapeoig
~a1weyaydo puy ‘eauaq ‘edpain
s1uaBly sajes aoueansu|
 puy ‘s1228y) ‘SIDZLOYINY PRI
“SUONEdIUNWWIOBRL PUY OIpey
puy ‘Sujuonipuod iy ‘Sunesh
si8ueysaded puy siIuRd
15131325 BUIYORIN U104
“puy eIPSIN SNOBUEIRISIAI
puy ‘siojesysuowaq ‘sRPON
siojesado auoydajeL
puy ‘Siayewulaned ‘siafeIN [PPOIN
S1a310/ Jleday puy adUeUBIUIN
“siaiieday SI1U0N3[I PUY [EIUIIB(
sisieweyd
40 s10sinRANS BUIT-ASI
“*puy uoesedaid Poo4 pauIGUIO)
s1s1W030q2|Yd
SIyBumIIA
S12oe3] UALIBBIBPUIY PUY [00YISBId
“|ly ‘S12}10M Hoddns asedyifeat
sapiy Adewseyd
suessissy Adesayy euonednaog
*3SINN PUY ‘SIBUOIIIIRI BSINN
SjuelsIssy uenIskyd
s)sigojouya) pajejpy ansouselq
+3de2x3 ‘s3uepuaNY UoNELOdsURLL
syuepuany 1S4
sisidesayy [earshyd

)

00 000 00 NS ® WINOINNN °000

€50000 © GNEC 0O UL O WHCHIND © GUNIVIND OO B WNO WO 00 WO SO ® OO

o o omem
o oo o omem

C. Vaccination policy and Stay-at-Home order with work from home (Exercise 3)
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Figure A.3: Age cutoffs for vaccinations and age groups staying at home, when the supply of vaccines is 30mil doses.
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youngest age for each occupation that is eligible to receive the vaccine. (B) The optimal vaccination policy showing

the youngest age for each occupation that is eligible to receive the vaccine, together with the occupation-age groups
that are mandated to stay at home. (C) The optimal vaccination policy showing the youngest age for each occupation

which cannot be done from home that is el
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A. Simple Vaccination policy (Exercise 1)
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B. Vaccination policy and Stay-at-Home order without work from home (Exercise 2)
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C. Vaccination policy and Stay-at-Home order with work from home (Exercise 3)
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Stay at home

Vaccination Age Cutoffs

Figure A.4: Age cutoffs for vaccinations and age groups staying at home, when the supply of vaccines is 100mil doses.

Occupations on the x-axis are ordered based on their infection risk. (A) The optimal vaccination policy showing the
youngest age for each occupation that is eligible to receive the vaccine. (B) The optimal vaccination policy showing
the youngest age for each occupation that is eligible to receive the vaccine, together with the occupation-age groups
that are mandated to stay at home. (C) The optimal vaccination policy showing the youngest age for each occupation
which cannot be done from home that is eligible to receive the vaccine, together with the occupation-age groups that are

mandated to stay at home. Occupations that can be done from home do not receive a vaccine.

Note: While, in exercise 3, the vaccination cutoffs may appear to be non-monotonic in occupations’ risks, that is only

because some occupations have no teenage workers.



A. Simple Vaccination policy (Exercise 1)
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C. Vaccination policy and Stay-at-Home order with work from home (Exercise 3)

00 000000 CINED NN O INNN O NN ©000

. o o omem

80 @» &

o

o oo o o memo

70 ee o

BOENEO® o 0 O 0O o 00

000 O e ®oesee o0 o

@ee

®e o 00 e o

o ®meo

o o0

o o
°

o o o o
& n F @

sdnou8-a8y

o
&

1019811 pUY YoNIL [eLASNPU]
N ‘siapeay SN
“~Suipeot puy ‘Sunenedx3 ‘e8paiq
“1Buiysijod ‘BupuLD Buysnid
SI98UASSIN PUY SIBUNOD
11830440 PUY SI9PIRS AUIYIRIN
si0)ead JaMo] puy aues)
“aulydeIA BuISS32014 [EIWBYD
onefle1su| sNoaUeRISIN
e Bumes puy Buipnixg
sipwwesHo1q [0U0) PINdWo)
“PNIL PUY SIBUOM SI(eS/IAUQ
SIOM [03U0D [eWiIUY
“~Suidwey puy ‘Buieyns ‘Suined
si0M Buysiuty puy Suipuig Juud
:33UB12G PO pUY [eAMNILBY
15101195 BUIYIRIN Buimes
sia|je3sul Juadinb3 U0
‘SIAY ‘SIRINSER|N ‘SBYBBM
siyIoM uopensu|
)L Buye) ‘slleIsul lemAig
+Ja|log puy siauiBu3 Aleuonels
puy 21 ‘UIAO “UlIy “a3euIng
Uy SIIUEYIB FINIL PUY SNg
sysemysiq
“3]1GOIAl PUY BIIYIA SNOBUEIRISIN
®.5uipjing puy UORINIISUO)
sBueyadeq puy sEIUR
40 S105IIRANS AUTS,
“pUY SIB|qUIBSSY SNOSUEIRISIA
siuteday aouel|ddy awop
suosiadsafes sped
SI|lI4 JBPIO PUY SID 0I5
‘sayewuIRNEd ‘SIBXEIN [PPOIN
“BUlYPRN JBYIO puy BuiBu3
SIYIOM Uonesedaid Pooy
+$21U01393J3 PUY (21130
+puy ‘SIaYeLRPUN ‘SUBIDILOI
“s10jeiad0 auiyoeyy Supoo) pooy
30 siosinadng BUIT-ASIY
SIIOM 2OURUBIUIRI SPUNOID
2114 JO S105IMBANG BUI-ASIY
188y
SluepuaNY [el2UNg PUY SRW[EQWI
siapusLieg
v ‘siopiom Hoddns aseduajea
 uonelodsues] puy UoneAdsaY
$199U1BU3 348114 PUY SI011d eIy
“sjueysissy Adesayl [euonednaog
“aSINN puy ‘SIBUORIIEI ISINN
+poddns BuonIIeId YEIH
syuelsISsy [eapaIN
s15180]0uy2a] patefey nsouselq
sysidesayy Aiojendsay
siagueq
sysidesay) uonelpey
sisidesay [earshyd

.

.0

)

Stay at home

Vaccination Age Cutoffs

Figure A.5: Age cutoffs for vaccinations and age groups staying at home (probit estimation including all ages mortality

ris

0.0037667). Occupations on the x-axis are ordered based on their infection risk. (A) The

K, a=-1.152288 and /3

optimal vaccination policy showing the youngest age for each occupation that is eligible to receive the vaccine. (B) The

optimal vaccination policy showing the youngest age for each occupation that is eligible to receive the vaccine, together

with the occupation-age groups that are mandated to stay at home. (C) The optimal vaccination policy showing the

youngest age for each occupation which cannot be done from home that is eligible to receive the vaccine, together with

the occupation-age groups that are mandated to stay at home. Occupations that can be done from home do not receive a

vaccine.
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B. Vaccination policy and Stay-at-Home order without work from home (Exercise 2)
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C. Vaccination policy and Stay-at-Home order with work from home (Exercise 3)
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Figure A.6: Age cutoffs for vaccinations and age groups staying at home based on South-Korean infection fatality rates

from Table A.2. Occupations on the x
occupation which cannot be done from home that is eligible to receive the vaccine, together with the occupation-age

age groups that are mandated to stay at home. (C) The optimal vaccination policy showing the youngest age for each
groups that are mandated to stay at home. Occupations that can be done from home do not receive a vaccine.

policy showing the youngest age for each occupation that is eligible to receive the vaccine. (B) The optimal vaccination
policy showing the youngest age for each occupation that is eligible to receive the vaccine, together with the occupation-



