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1. Data Construction for the Social Distancing Index

This section describes the construction of the social distancing index by combining aggre-
gated smartphone location data at the county-level from the Mobility and Engagement in-
dex (MEI) and the Device Exposure index (DEX). Both data sources provide anonymised
and aggregated information on mobility changes, and are publicly available only.

Mobility and Engagement index (MEI) The Dallas Fed MEI summarizes the informa-
tion in seven different variables based on geolocation data collected from a large sample
of mobile devices. The data is originally the Social Distancing Metric database from Safe-
Graph but the aggregate county-level database used in this study is publicly available at
https://www.dallasfed.org/research/mei. MEI measures the deviation from nor-
mal mobility behaviors induced by COVID-19. Details on construction and methodology
of the raw dataset can be found in Atkinson et al. (2020). We use the daily scaled county
dataset. The data was last accessed on March 17, 2021.

Device Exposure index (DEX) The DEX dataset is an one of the exposure indices derived
from PlaceIQ movement data by Couture et al. (2020). The data is publicly available at
https://github.com/COVIDExposureIndices/COVIDExposureIndices. We use
the county-level dex (device exposure) dataset that measures the average number of dis-
tinct devices that visited the same commercial venues visited by a device as a proxy for
social exposure. The data was last accessed on March 17, 2021.

We adapt the MEI and DEX datasets to construct the social distancing index. These data
construction steps are necessary to express both underlying indexes in terms of social dis-
tancing intensity, and to ensure their comparability. The corresponding data construction
steps are the following:

1. We take the negative values of MEI to express the magnitude of mobility reduction.

2. We descale the MEI index so that it no longer has a value of 100 for the week starting
April 5, but gives the raw percentage deviation in mobility reduction compared to Jan
3 and Mar 1, 2020. Specifically, we measure the average mobility reduction for the
week starting in April from the daily county-level data, and obtain a descaling factor
of .7362688.

3. We express the DEX as a percentage deviation in exposure compared to national base-
line exposure between January 21 and February 28, 2020. Specifically, we apply the
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same methodology as in MEI detailed in Atkinson et al. (2020). We measure the base-
line exposure as the average DEX value weighted by county-level population. We
obtain a baseline exposure value of P = 205:3828368 and express the new variable in
deviation term using �csdt = 100 � (Xcsdt=P � 100).

4. We take the principal component analysis to form an index of both DEX and MEI. The
resulting variable is our social distancing index.

2. Appendix Figures and Tables
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FIGURE S1: Trends in Social Distancing and COVID-19 Infections
Notes: This figure shows trends in social distancing compared to new COVID-19 deaths and cases per million
using a 7-day moving average weighted by county population. The social distancing index is constructed as
the average of the percentage reduction in time outside home and percentage reduction in exposure to others
at commercial venues compared to January-February 2020. See main text for details.

2



FIGURE S2: Geographic variation in COVID-19 Severity and Social Distancing

A: Total deaths per million by January 29, 2021
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C: % Social distancing as of January 29, 2021
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B: Total cases per million by January 29, 2021
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D: Variation in Social distancing 21/1/20 - 29/1/21
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Notes: These maps show the geographical variation in COVID-19 infections and social distancing as of January 29, 2021. The social distancing index
is constructed as the average of the percentage reduction in time outside home and percentage reduction in exposure to others at commercial venues
compared to January-February 2020. Panel D shows the standard deviation in social distancing index between January 21 and January 29, 2021.
The social distancing index is measured for the 2,018 counties that were the residential county of at least 1,000 sampled devices on every day from
January 6 to 12, 2020, to ensure a sufficiently large device sample for each county. These 2,018 counties account for 94% of the U.S. population in
2019. Maps are created using the maptile command on Stata, which is in the public domain.
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A: Social Distancing Index

B: Comparison between Social Distancing Measures

FIGURE S3: Trends in Social Distancing
Notes: This figures show the raw trends and 7-day moving average of the social distancing index and its two
sub-indices weighted by county population. The social distancing index is constructed as the average of the
percentage reduction in time outside home (Mobility and Engagement index MEI) and percentage reduction
in exposure to others at commercial venues (Device Exposure index DEX) compared to January-February 2020
using a principal component analysis. Google mobility is a measure of the percentage reduction in the number
of visitors and time spent in outside places compared to the median value from the 5-week period Jan 3 – Feb
6, 2020. See main text for details. 4
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