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Predicting the Number of Confirmed COVID-19 Cases
Using Deep Learning Models with Search Term Frequency Data

Sungwook Jung’

ABSTRACT

The COVID-19 outbreak has significantly impacted human lifestyles and patterns. It was recommended to avoid face-to-face contact
and over-crowded indoor places as much as possible as COVID-19 spreads through air, as well as through droplets or aerosols. Therefore,
if a person who has contacted a COVID-19 patient or was at the place where the COVID-19 patient occurred is concerned that he/she
may have been infected with COVID-19, it can be fully expected that he/she will search for COVID-19 symptoms on Google. In this
study, an exploratory data analysis using deep learning models(DNN & LSTM) was conducted to see if we could predict the number of
confirmed COVID-19 cases by summoning Google Trends, which played a major role in surveillance and management of influenza, again
and combining it with data on the number of confirmed COVID-19 cases. In particular, search term frequency data used in this study
are available publicly and do not invade privacy. When the deep neural network model was applied, Seoul (9.6 million) with the largest
population in South Korea and Busan (3.4 million) with the second largest population recorded lower error rates when forecasting including
search term frequency data. These analysis results demonstrate that search term frequency data plays an important role in cities with
a population above a certain size. We also hope that these predictions can be used as evidentiary materials to decide policies, such
as the deregulation or implementation of stronger preventive measures.
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Table 1. Input Data Sample

Date N%lmber of search term
confirmed cases frequency
20200130 1 42.57
20200131 3 40.71
20200201 0 38.86
20200202 0 37.00
20200203 0 34.43
20210224 138 10.86
20210225 114 10.14
20210226 129 9.43
20210227 130 8.71
20210228 117 8.00
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Fig. 1. Prediction of the Number of Confirmed Cases
5 Days After January 27 and Time Step
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Fig. 2. The Learning Process of the DNN Model Used in This Study
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Table 2. Error Rate When Predicting the Number of Confirmed Cases by Applying the DNN Model

 BEwEg Gl Combinations SELY BUS INC DAE DAJ GWJ

input data set

Coronics alone coronics 21.1 37.9 27.2 37.8 120.6 51.3
Searches addition coronics+searches 20.7 33.9 28.0 36.0 129.0 56.3

Note. Coronics is a neologism that refers to a person, who has contracted the coronavirus (https:// www. urbandictionary.com/de

fine.php?term=Coronic). Searches mean search term frequency data
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Table 3. Population by Metropolitan City in S. Korea
(Unit: ten thousand)

CITY Population
Seoul 960
Busan 340
Incheon 290
Daegu 240
Daejeon 150
Gwangju 140
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Table 4. Error Rate When Predicting the Number of Confirmed Cases by Applying the LSTM Model
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