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» Econ: costs of lockdowns, optimal policy, etc.

» COVID-19: very asymmetric effects

Age Group Mortality rate

20-49 0.001
50-64 0.01
65+ 0.06

(Ferguson, 2020)
This paper: simple multi-group model
==
explore optimal policy implications



THIS PAPER

» Multi-group SIR/SEIR model
» Application: young, middle-aged and old (65+)
» Calibrate to COVID-19
» Optimal control, contrast...
» targeting

» no targeting (uniform)
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IMPORTANT CAVEATS

» We are not epidemiologists

» Model specification and parameters: very uncertain

» Our results: optimum can be sensitive to parameters

» Actual policy prescriptions: requires careful implementation
tailored to situations on the ground

» We hope our analysis helps think about the bigger picture

» We welcome comments and suggestions!



OUTLINE

» Model
» Calibration
» Main Results

» Robustness



MR-SIR MODEL
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MODEL

» Testing + Isolating
» Non-ICU T7;
» ICU ¢;

» Notisolated: 7; =1 — (l/g% (1— J)TJ)

» Recovered agents...
» assumed immune

» detected and separated X; (notlocked down)



PRODUCTION AND LOCKDOWN

» Lockdown L, € [0, L,]
» opportunity cost w;

» Effectiveness is imperfect: 0,

» Fraction interacting infections

1 —0;L;(t)



VACCINE + CURE

» Assume...
» vaccine + cure arrives atsome T

» after this infections drop to zero and stay there

» Extension: T stochastic
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GAINS FROM TRAGETING

» Better tailoring... (not subtle)
raise lockdown for old
+ lower lockdown for young

» Targeted herd immunity... (more subtle)
even just lower lockdown for young can protect old
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PARAMETER
CALIBRATION




Age Group Mortality rate

20-49 0.001
50-64 0.01
65+ 0.06

N, = 0.53, N,, = 0.26, N, = 0.21

wy = 1, wy, = 1,w, = 0.26



PARAMETERS

» Hospital Capacity effects
d d T
=67 1+ XY 8ilk(t)]
k

» calibrate A so mortality is 10% higher when 10%
infection rate

» Examine hard "ICU constraint” later



PARAMETERS

» Low testing and isolation:

77j — (0.9

» Lockdowns...

» effectiveness 0, =0.75

P maximums . — 0.7, L,, = 0.7, L, =

» Immunity cards for recovered k; =1

» ... but explore opposite case later



PARAMETERS

» Cost of death: adjust economic cost for finite work time

» young: 30 years A, = 30 x 365
» middle: 7.5 years A, = 7.5 x 365

» Vaccine baseline: T=1.5 years

» Also explore more optimistic cases



QUESTIONS?



RESULTS
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Lockdown Policy Infection Rates
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Lockdown Policy Infection Rates
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ROBUSTNESS

» ICU hard constraint

» higher mortality: South Korea

» lower transmission (e.g. masks)

» higher initial recovered

» lower effective lockdowns

» alternative group distancing

» alternative value for old in lockdown

» alternative work from home
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INTERACTIVE
MR-SIR DASHBOARD

https://mr-sir.herokuapp.com/mai

(link provided in our paper)
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This tab implements simple lockdown policies of the following form: a fraction of each group can be locked down for a set number of
days, and the lockdown effectiveness varies across groups. We assume fraction .01 of the population is initially infected.
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NEXT STEPS. ..

» Parameters: update as better information

» Testing: capacity issues and build up over time

» Operationalize...
» How to better isolate elderly?

» Corp of workers: immune or isolated

» Our results today: targeted lockdown policies very
beneficial



BEHAVIORAL RESPONSES

» Behavioral responses...
» crucial to understand no intervention
» but generally do not affect planning solutions
» affect implementation

» Targeting may be easier with behavioral responses



