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A Study on the Artificial Intelligence-based Predictive Model for

COVID-19 and Changes in Public Transportation Choice
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Abstract

COVID-19 has brought about many changes in our lives. People always prepare a mask before going out, and
companies are working from home to reduce face-to-face activities. In early 2020, when the number of daily
confirmed cases of COVID-19 exceeded 100, it was a very urgent situation and various activities were switched to
non-face-to-face. This paper analyzes the choice of transportation between private cars and public transportation such
as buses and subways according to the outbreak of COVID-19 at each point in time. In addition, we propose a
DNN-based transportation choice prediction model based on this research model. The average MAPE of the research
model was average 15.76421 and standard deviation of it was 1.10335, which were higher than 0.5 ~ 0.7 of the Adj.
R2 in linear regression analysis. It is expected that the results of this paper would help with the policies such as
transportation plans according to the number of confirmed COVID-19 cases.
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Table 1. Research data

Category Description
Temporal range 2019.01.01.~ 2022.11.30.
Spatial range Seoul city

COVID-19 | Number of COVID-19 confirmed patients

Bus passenger All the bus stops in Seoul city

Subway All the subway links in Seoul city
passenger
Traffic volume All the links in Seoul city
Weather Temperature and rainfall
Winter : December ~ February
Season Spring : March ~ May

Summer : June ~ August
Fall : September ~ November
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Table 2. Variables

Variable Abbr.(Description)
Ratio of public transportation passengers
RPT .
per traffic volume)
NBD Number of bus passengers per day
NSD Number of subway passengers per day
TVD Traffic volume per day
cov NCP | Number of COVID-19 patients
ED | Elapsed days of COVID-19
DS | Dummy variable for Saturday
DH | Dummy variable for holiday
TEM | DW | Dummy variable for Winter
DSP | Dummy variable for Spring
DSM | Dummy variable for Summer
AT | Average temperature
HT | Highest temperature
WT LT | Lowest temperature
ACC | Average cloud cover
RF | Volume of rainfall
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Table 3. Descriptive statistics by year

2019 | 220 | 201 | 2022
Average(Minimum/ Maximum/ STD.DEV)
NCP 167.2 1,607.1 7(%%523/3
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Table 4. Analysis of pre-COVID-19 data

Variable Coefficient t-value

Intercept 3.0689++ 28.207

DS -0.5358 -10.846

DH -0.9706%++ -21.698

DW -0.1292 -1.845

DSP -0.0535 -1.053

DSM -0.1816++ -3.036

AT -0.0261 -0.765

HT 0.0061 0.315

LT 0.0223 1.238

ACC 0.0056 0.729

RF -0.0022 -0.940
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Table 5. Analysis of data in the 1st year of COVID-19 ACC 0.0038 0830
Variable Coefficient t-value RF -0.0020 -1.733
Intercept 3.2166%++ 37.645 R2 0.752 Adjusted R2 0.748
NCP -0.0000564 0577
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Table 7. Analysis of data in the 3rd year of COVID-19

Variable Coefficient t-value
Intercept 3.1703 48.143
NCP -0.00000104#++ -6.385
ED —0.0003%x+ -11.609
DS —0.5605%++ -19.479
DH ~0.9522+x+ -36.556
DW _0.2983*** —6825
DSP =0.1961 % -6.425
DSM -0.2009%++ -5673
AT -0.0133 -0.646
HT 0.0014 0.125
LT 0.0118 1.094
ACC 0.0014 0.302
RF 0.0007 0.943
R2 0.736 Adjusted R2 0.731
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Table 8. Analysis of overall data

Variable Coefficient t-value
Intercept 2.7308 %+ 45,043
NCP (0.0000003967+ 2010
ED -0.0002++ -7.0%
DS ~0.5670x++ -20.249
DH —0.8935%++ -35.283
DW =0.1953 -4.781
DSP ~0.2667 %+ 9134
DSM —0.1507%* -4.406
AT -0.0321 -1.621
HT 0.0222+ 2004
LT 0.0068 0.659
ACC 0.0033 0.741
RF 0.0009 1.132
R? 0.531 Adjusted R® 0.527
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Table 9. DNN analysis result

Category Value Misc.
Minimum 13.67476
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