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Rich Dynamics of Activity and COVID Deaths

Decline and recovery of mobility

Various patterns 
of new deaths 

per million

Global CRITICAL DRIVERS

Figure 8a. Trend in mobility as measured through smartphone app use compared to January 2020 baseline
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Figure 8b. Mobility level as measured through smartphone app use compared to January 2020 baseline
(percent)
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What is the trade-off between 
COVID mitigation and the economy?
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1. Introduction

This paper combines data on GDP, unemployment, and Google’s COVID-19 Commu-

nity Mobility Reports with data on deaths from COVID-19 to study the macroeconomic

outcomes of the pandemic. We present results from an international perspective us-

ing data at the country level as well as results for individual U.S. states and key cities

throughout the world.

The evidence to date can be summarized in a stylized way by Figure 1. On the

horizontal axis is the number of deaths (per million population) from COVID-19. The

vertical axis shows a cumulative measure of the macroeconomic losses apart from the

value of the loss in life; for simplicity here we call this the “GDP loss.” Throughout this

paper, we will show data for various countries, U.S. states, and global cities to fill in this

graph quantitatively. We will also show the dynamics of how countries traverse through

this space over time. For now, though, we simply summarize in a stylized way our main

findings.

Figure 1: Summary of the Trade-off Evidence

COVID DEATHS

GDP LOSS

California
[lucky? too tight?]

New York City
Lombardy
United Kingdom
Madrid
[unlucky? bad policy?]

Sweden
[unlucky? too loose?]

Germany, Norway
Japan, S. Korea
China, Taiwan
Kentucky, Montana
[lucky? good policy?]

One can divide the graph into four quadrants, based on many versus few deaths

from COVID-19 and on large versus small losses in GDP. Our first interesting finding is

that there are communities in all four quandrants.

In the lower left corner of the diagram — the quadrant with the best outcomes —

Luck? 

Policy?



What is driving the data?
• Behavioral SIRD model (Violante 2020)


• Intrinsic differences in transmission rate across locations


• Regional differences in elasticity of response of activity to 
infections


• Interpretations for “luck” and “policy”


• Consistent with key facts about COVID worldwide 


• Atkeson, Kopecky and Zha (2020)


• Initially high and highly dispersed  across regions


• Rapid fall in  and transmission rates everywhere

ℛ0

ℛt



Behavioral SIRD model

·Si(t) = − βi(t)Si(t)Ii(t)
·Ii(t) = [βi(t)Si(t) − γ] Ii(t)

·Ri(t) = γ(1 − ν)Ii(t)
·Di(t) = γνIi(t)

SIRD model equations

βi(t) = β̄iYi(t)α

Transmission rate increases with activity

Activity decreases with infections

Regional differences in transmission  
given the level of activity 

Behavioral equations

Yi(t) = exp(−σiIi(t))

Regional differences in how strongly activity 
responds to infections

γ = 1/5
ν = 0.005
α = 2



Experiment 1: Differences in transmission given activity
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Luck: more cumulative deaths  goes 
with more cumulative lost activity
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Experiment 2: Differences in elasticity of activity 
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More cumulative deaths goes with less 
cumulative lost activity
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Luck vs. Policy Revisited 
Sweden and its neighbors
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3. Cumulative Deaths and Cumulative Economic Loss

This section shows the empirical versions of the trade-off graphs for various countries

and U.S. states using GDP and unemployment as measures of the economic outcomes.

3.1 International Evidence

We use GDP data from the OECD (2020)5 and death data from Johns Hopkins University

CSSE (2020) to study the international evidence on COVID-19 deaths and GDP. Figure 5

plots the COVID-19 deaths per million population as of August 24 against the loss in

GDP. “GDP Loss” is the cumulative loss in GDP since the start of 2020 (we currently

have data from Q1 and Q2) and is annualized. For example, a value of 6 means that the

loss since the start of 2020 is equivalent to a six percent loss in annual GDP.

Figure 5: International Covid Deaths and Lost GDP
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Note: “GDP Loss” is the cumulative loss in GDP since the start of 2020 and is annualized. For
example, a value of 6 means that the loss since the start of 2020 is as if the economy lost six percent
of its annual GDP.

Before discussing our findings, some warnings are appropriate. First, we only have

5We also use data from various national statistical agencies for several countries that have released
2020Q2 data that has not been integrated in the OECD database yet; see Appendix A.



Disentangling luck and policy
Sweden: High basic reproduction number (unlucky) and relatively slow response (policy)

Sweden

UK



Differences in transmission and elasticity of response of 
activity to infections
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Conclusions
• Simple comparisons of economic and disease outcomes 

across countries and regions are not very informative 
about good versus bad policies


• Luck may well play the most important role


