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Predictions of COVID-19 in Korea Using Machine Learning Models

Jinsoo Bae * Seoung Bum Kim

School of Industrial and Management Engineering, Korea University

COVID-19, a coronavirus (COVID-19) caused 57,680 confirmed cases and 819 deaths in Korea as of December
28, 2020, causing many casualties worldwide. Predicting COVID-19 confirmed cases allows us to manage and
plan effective preventive measures to reduce casualties. In this paper, we propose a methodology to predict
COVID-19 new confirmed cases over the next four days using machine learning models. We propose using long
short-term memory (LSTM), random forest, gradient boosting models. Experiments show that LSTM produces
better prediction performance over other models in the majority of scenarios. We believe that this study is the
first attempt to predict the trend of COVID-19 confirmed cases in Korea. We hope our work can inspire
researchers to develop better methods to predict COVID-19 confirmed cases.
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Figure 1. COVID-19 Confirmation Trend in Korea. The Black Solid Line Indicates Number of New COVID-19 Confirmed Cases by Date.
The Red Line Indicates Period when Trend of COVID-19 Confirmed Cases Changes Rapidly Due to Group Infection. The Blue
Line Indicates Period when COVID-19 Infections Occur Sporadically
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Table 1. Description of Raw Collected Data

Column Contents

index (collection period : 2020. 01. 14~2020. 12. 25)
1 Number of new Corona confirmed today
2 Number of new Corona confirmed one days ago
3 Number of new Corona confirmed two days ago
4 Number of new Corona confirmed three days ago
5 Number of new Corona confirmed four days ago
6 Number of new Corona confirmed five days ago
7 Whether or not, today is a legal holiday
8 Whether or not, one days ago is a legal holiday
9 Whether or not, two days ago is a legal holiday
10 Whether or not, three days ago is a legal holiday
11 Whether or not, four days ago is a legal holiday
12 Whether or not, five days ago is a legal holiday
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Figure 2. Overall Process of the Proposed Method
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Table 2. Description of Hyperparameter of LSTM which Used

in this Paper
Hyperparameter Description Values
Learning rate Learning rate for LSTM parameter 0.01
updates
Optimizer The name .of optimizer for reducing Adadelta
loss function
Batch size The number of training examples 10
in one forward/backward pass
A criterion that measures between Mean

Loss function .
predicted values and real values |squared error

Hidden size T.h e number of features in the B
hidden vector ,

The ith element represents the num-
ber of neurons in the ith hidden
layer of feed forward neural network

Number of

neurons (12, 20)

Table 3. Description of Hyperparameter of Random Forest which

used in this Paper

Hyperparameter Description Values
Number of |Number of trees in the random [50, 100,

trees forest 300]
Max depth | The maximum depth of the tree. [3, 10, 15,
20, None]

Splitting rules | Splitting criteria in the nodes Mean

squared error

Training data

Bagging and random subspace

Training Training Training
data; data, datay
e . e
o o o} ® e e
/ / 0\ ’ /
{ \ /
¢ v bd vbe o ¢ @d D
tree; tree; . treey
/
Aggregating
Final
prediction

Figure 4. Overview of a Random Forest Model
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Figure 5. Overview of a Gradient Boosting Model

Table 4. Description of Hyperparameter of Gradient Boosting

Model which Used in this Paper

>

Hyperparameter

Description Values

Number of |Number of trees in the
trees random forest

[50, 100, 300]

Max depth

The maximum depth of the
tree.

3

Splitting rules

Splitting criteria in the

[Friedman mean
squared error, Mean
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Figure 6. (a) Training/validation data, and (b) testing data for seven experimental scenarios
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Table 5. Period and Number of Data for Seven Experimental Scenarios
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Experiment 1 | Experiment 2 | Experiment 3 | Experiment 4 | Experiment 5 | Experiment 6 | Experiment 7

Traini 2020.01.20. | 2020.01.20. | 2020.0120. | 2020.01.20. | 2020.01.20. | 2020.01.20. | 2020.01.20.

rg;?;ng ~2020.0524. | ~2020.06.23. | ~2020.07.23. | ~2020.0821. | ~2020.09.20. | ~2020.10.21. | ~2020.11.20.
(126) (156) (186) @15) (245) 276) (306)

Validation | 20200525, | 2020.0624. | 2020.0724. | 20200822 | 20200921 | 20201022 | 20201121

a dafa O 1 2020.06.03. | ~2020.07.03. | ~2020.08.02. | ~2020.0831. | ~2020.09.30. | ~2020.1031. | ~2020.11.30.
(10) (10) (10) (10) (10) (10) (10)

Testin 2020.06.04. | 2020.07.04. | 2020.08.03. | 2020.09.01. | 2020.10.01. | 2020.11.01. | 2020.12.01.

v € | 2020.07.03. | ~2020.08.02. | ~2020.09.01. | ~2020.09.30. | ~2020.10.31. | ~2020.11.30. | ~2020.12.21.
(30) (30) (30) (30) 31) (30) @)

Table 6. RMSE of LSTM, Random Forest, Gradient Boosting

Experiment 1|Experiment 2 | Experiment 3| Experiment 4|Experiment 5 | Experiment 6 | Experiment 7| Average
LST™M 25.68 30.65 76.61 35.75 32.84 155.60 433.72 112.98
random forest 18.99 18.19 119.12 44.86 34.48 158.58 593.86 141.15
gradient boosting 19.51 19.45 138.23 57.35 32.86 147.34 594.85 144.23
Table 7. RMSLE of LSTM, Random Forest, Gradient Boosting
Experiment 1|Experiment 2 | Experiment 3| Experiment 4 | Experiment 5 | Experiment 6|Experiment 7| Average
LSTM 0.212 0.353 0.27 0.135 0.194 0.247 0.393 0.258
random forest 0.19 0.14 0.441 0.14 0.155 0.273 1.084 0.346
gradient boosting 0.233 0.164 0.57 0.161 0.132 0.239 1.195 0.385
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(a) LSTM
Figure 7. Predicted COVID-19 Confirmed Cases by LSTM, Random Forest, Gradient Boosting. The Black and Red Lines Indicate the
Actual and Predicted Cases, Respectively

(b) random forest (c) gradient boosting
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Figure 8. Predicted COVID-19 Confirmed Cases by the Best Model in Each Experimental Period. The Black and Red Lines Indicate the

Actual and Predicted Cases, Respectively
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