Background

" |n the United States, the rapidly evolving COVID-19
outbreak, the shortage of available testing, and the
delay of test results have presented challenges for
actively monitoring the spread of COVID-19 based
on testing alone.

= An approach that has emerged for detecting cases
without the need for extensive testing relies on
voluntary self-reports of symptoms from the
general population?.

= Tweets have been explored for mentions of COVID-
19 symptoms; however, considering the incubation
period of COVID-19?, detecting cases based on
symptoms may not maximize the potential of
Twitter data for real-time monitoring.

Objectives

= To develop, evaluate, and deploy an automatic
natural language processing (NLP) pipeline that

collects tweets reporting personal information
more broadly (i.e., beyond symptoms) that might
indicate exposure to COVID-19 in the United
States.

Conclusions

" QOur pipeline was used to identify 13,714 tweets
self-reporting potential cases of COVID-19 in the
United States that may not have been reported to
the CDC. This publicly available data set presents
the opportunity for future work to explore the
utility of Twitter data as a complementary resource
for tracking the spread of COVID-109.

= Data collection. We collected tweets from the
Twitter Streaming APl that mention keywords
related to COVID-19. We developed handwritten
regular expressions to identify a subset of the
tweets indicating that the user potentially has been
exposed to COVID-19—in particular, potential cases
that are not based on testing and, thus, may not
have reported to the CDC.

= Annotation. Two annotators manually distinguished
“potential case” (examples below) and “other”
tweets in a random sample of 8976 of the tweets
that matched the regular expressions, were posted
in English, were not retweets, and were not
“reported speech”3 (e.g., news headlines), with
inter-annotator agreement (Cohen’s kappa) of 0.77.
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I'm convinced I have coronavirus. 1've
been to NYC, Phoenix, and San Diego 1n the
last few weeks. I have a cough, a runny
nose, and I'm really hot #covidl9

I have a bad cold. I went to the doctor,
got some medications, the norm. But they

couldn’t rule out coronavirus because they
don’t have the tests.

This girl in my class had the coronavirus,
so I'm making an appolntment with my
doctor for a check up

" Automatic classification and geolocation. We used
the annotated tweets to train and evaluate deep
neural network classifiers based on pretrained
transformer models, and Carmen®* to infer the
geolocation—at the United States state level—of
the tweets that the classifier predicted as potential
cases.

* End-to-end automatic NLP pipeline:
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= The classifier based on the BERT-Base-Uncased?

pretrained model achieved an F;-score of 0.70
(precision = 0.72, recall = 0.67), and the classifier
based on the COVID-Twitter-BERT® pretrained
model achieved an F;-score of 0.76 (precision =
0.76, recall =0.76).

= We deployed our automatic pipeline, using the
COVID-Twitter-BERT classifier, on more than 85
million unlabeled tweets continuously collected
from the Twitter Streaming APl between March 1
and August 21, 2020, detecting 13,714 “potential
case” tweets for Carmen could infer a United States
state-level geolocation.

= We automatically detected “potential case” tweets
from all 50 states, with the highest numbers posted
in California, New York, Texas, and Florida. These
tweets include reports of potential cases that are
neither based on testing, nor limited to symptomes,
providing the opportunity to explore the utility of
Twitter data more broadly as a complementary
resource for tracking the spread of COVID-19.
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