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Abstract

The outbreak of COVID-19 in 2020 has posed unprecedented challenges to the world on a glob-
al scale. This article aims to investigate the effectiveness of epidemic prevention measures tak-
en by different countries, and explore the importance of effective epidemic prevention meas-
ures in controlling the epidemic, promoting economic recovery, and ensuring people’s safety.
This article conducts research and analysis through various analytical methods based on the
selection of COVID-19 forecasting models and the evaluation of epidemic prevention capabili-
ties. Firstly, this article utilizes a time series ARIMA model to analyze and predict the epidemic,
and incorporates latent patients and mortality rates into the classical infectious disease dy-
namics model to establish the SEIRD model for epidemic forecasting. Furthermore, a combina-
tion of various machine learning models and rolling forecasting methods is used to improve the
accuracy of the model, and the Mean Absolute Error (MAE) is used to measure the predictive
accuracy of the model. Subsequently, the epidemic is predicted using multivariate LSTM, and a
weighted combination model is established based on LSTM deep learning and various machine
learning methods to obtain a more accurate predictive model. Finally, this paper analyzes the
influencing factors of infection rate based on the multiple linear regression model, quantitatively
evaluates the epidemic prevention capabilities of various regions in China considering popula-
tion density distribution, and proposes feasible suggestions for epidemic prevention and control
from different perspectives, forming a refined epidemic prevention mode. The research results
of this paper indicate that effective epidemic prevention measures can effectively control the
spread of the epidemic, reduce the number of patients and mortality, and provide conditions for
economic recovery. In addition, based on multiple analysis methods and model selection, this
paper proposes more effective epidemic prediction models and epidemic prevention capacity
evaluation models, providing important reference for coping with future infectious disease epi-
demics.
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1. 51§

COVID-19 %15 H 2020 fFEAEk IR K LISK[1], XTARERETAI N R AE fr 2 G i 7 ORI gl BEE
PETEIIAWT R, & EBUR REL T & Fh 7 2 1 R B e, SR T Se il 1A R - A AR . DR,
ARSI 3 e i 96 T AS TR 358 RN B B RE T VEAN . X % LB R R i A R EEAT TR TR AT

ARICR BT E P51 ARIMA SRS 155 AT T a0 A T [2]. fEL SLIE i sl ) AT, AT
SEARBFH LT RN K, #0T SEIRD A AT . phAh, AR 2 ML as 2 2
B SR BN 7 A 4, ISR M AL R B, Rl I P 3 486 1R 22 (MAE) 3K i 555 84 1) 150000 4
fEo BJa, ARSCERMHZERE LSTM BLAD B G FEAT W, FFE7E LSTM PR EE S I F1 2 FpL 88 5 2] (1 2k
filh BgE L T RAH AR, AR BN B TS R . A SCE T TR R R, HRAZ

DOI: 10.12677/aam.2023.126306 3056 N FH A7 0


https://doi.org/10.12677/aam.2023.126306
http://creativecommons.org/licenses/by/4.0/

Wik 2

TR AR 3 A & XS BT RE ). FEB AN ED MG T, A XCEWTE 7 HREZEAX
WHIBTERE T, FFMIRGLE )50 R 2= A R FE R TS B TAR vl AT i, TER 7 — Mok
IR S5 RER W, A R B T DA R D I AR B, W B R A TIR, IR
LGB IR T AT . AEASCHT R B T A, WA AH S B A A PN AR e . DR, FRATTETRL
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CRGANTEE R, AW, A R B 5 5 it v] A Rz il e 1 AL 7 elb i B E IR T,
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SRR AR AR B2, DARA GRS AR B, AR IR K A B (K o R R U A i,
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R R IR 5. M, AR 2 R B AR PPN J7 vk, X 37 et il 58 % 1 kA7 T A TR 9T
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AR SERID. HLAS 2 IR LSTM 43 BT, MRAEE SIS e G0, 8 — AR i it
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2.1. SEIRD Fui

1E A B8 et 95 17 IO ASE B Rl SR A b, ATl i K B4 A AN el S A VR AR DG B BL RN R, X A
[EIRERN AT T ARSCIARAL, X DU T AT T WA
2.1.1. 184 SEIR #8

SEIR s&7E SIR ALY b 3T B0 - SIR & 5 JE S BAL et | Pk gy, SRS 78 IF R N8B R(BP
BB IFASTERUR G FITE T ). (RS b, WSt S A% Qo5 — s VB ORI, 5908 A\ Befilust (1)
EFENFAL LB, TR EARRE T, HN E ZE[3]. Ll v ULy 77 7%

ds  rpsl

= 1
dt N @)
d_Ez_ﬂ_aE (2)
dt N
dl
— =cE—yl 3
5 CE7 (3)
drR
— =yl 4
a7 4)

SERR S (1) +E(t)+1 () +R(t) = A%
AR A B PR B IS, LB BL R SEIR B, L 1.
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Figure 1. The conventional SEIR model
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Table 1. Symbol notation
= 1. FFSULAR

(s TR SRR WIH e
S oy &% 9999
E TR (R TEAEAEVE R ) 0
[ Y 1
RE# 0
B Gy IR R G TR TR R TR 2 0.1
B2 5y RE W T AR R O AR AR 0.03
o TR A G R (A BB T ) 0.14
" IR RS A 2 0.81
72 TR A 0.05
r —/MEPEIE— KA LA 10
r —AMERFLE—RNB A 20
N — AN XN B 10000
p SETIMEZR 0.02
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TR FEK. RA SEIRD B4, St HA MG R Je s th 23T AR R, FHRENSH. LRE
H, p=0.1. £,=0.03. 0=0.14. y,=0.81. y,=0.05, X5 LIS ELF[6] [7]-
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Figure 2. Diagram of the model
E 2. REREE

AR A LA B S 2 22/ SEIRD &, ILIA 3.

AR RS R AR 28 RV RS E IR B KAE, AR5 50 RV Rz e BT iz,
PRI JUP- 50 BB AR B AN e . B B4R 50, FE 21 RIS i R R BCR S B i K AE, B
FIEFNEEA 2 R E], UL BRI AR W] Rl A JE 128 — R T aa % 44 [8] [9]. Zie 58,
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Figure 3. The SEIRD model
[&] 3. SEIRD %!

1) FaEd r R ory, RIFR ) BGLE FIE R BB N, BT DA 75 B 1 5 R B e R AR 2 T A PR

2) =il B By, RUIMSRTARTZENE, #IIE, ZIHFE[10] [11].

3) /N o FIIEK py, RIS ORI A8 25 T4 B3 AR FA MR o ARHE B 70 3% B v AR 38 n &
WERFRETD, CRFERUARR A LA, REXin e &1aEe

4) IR yr, BISEREE IR AIMESE . BUR R B 5 20 o0t 3 16 e 71[12] [13] [14].

2.2. HEEFITM

PR B AL BRAT TN (9 TR, WL ) S L4 B 3 S A3 i TR SR A BE T, 7 T3l i 2
SHONRFE . & W] AP AL BEOC U, b i B AT 2 BT AN AR B, DT i v 508l A B2 ) 2 A
JiEE. AL, ML S RE T LR BI AR S 0 R AR R B A5 K, Pl fe s Z R ISR &, IR i
T R . X AREIETT LN T 2 AU, iRt BRyT . SIS EIRXLGUR T, BT LR T
MEHERTEARR, B N TF R IR, RS ME MR 2K . Hk, RATE LS 225
A BRATTH B A B AN B TR [15].

2.2.1. HRRIRFMTALLE

AFIFUE 7R B E AR E TR, BIEREH IS &R eI & H LT R
Ho R BT B B SR . X B N 2020 4F 1 H 1 HIFGRMY, RSB B 4 . fERL
YA I, FATE S EBEEAT ViR, BREEROKE. FREMERME. N5, RAODSEERET
T AT, AR B T AR A RS . fea, ATV Python ZwfeiE S R AE BEAT 1Ry
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2.2.2. NBE{FFEIEE

AR FAE T =LA 2% S SR T w3 e il 2 IR A IR, A R AR R A PSR A S HE
] Lo

LAt B —Fh 2 B TR 5%, B AL T — AN AR Y R TN A H AR A N AR = 2 [A]
KFR. AT, AR H B s m e B v b A s, 5 H RS um el . & 56 @il
BRI H AT 1 B0 i N AL b AT g AR T

PR — P TR 5 M I 0 AN RS, B BRI — S/ N 4R, FRAE O TR 24544
Ho A SRR AN — AN . FEAB T, AT BB S B S E i A
W B SERUR 1 5. A H A SR 0 BRI H ZE T B SO i N A R AT AN T

R EANLAE P T AR LS 52 21 R0, B e 4 25 1] w1 P T 000 2 R A 2
BT — NS . EARF T, BATEAE H RIS m B i AR R, 4 8 e bl 31 4
H ¥ S5 B HORE H B0 1755 B 51 A i N A8 R R T AN T

2.2.3. TRMEEAR

BAVEH 7 = P28 S Bk TN B s, TR T 45 3L 5 se e i il A7 bh i . &5
RRW, SRR ENEIER TN R L, HITiRRZE )y 0.2829, HiE RECH 0.87. LERIAEER
MR IR 2, HITHRIR 2N 0.3159, Y RECN 0.81. PRI EIE TSR 25, HIRiRE
9 0.4756, HIERECH 0.62,

M SR ENLTA RIS, WA 4, 5.
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Figure 4. Prediction of support vector machine on the training set
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Figure 5. Prediction of support vector machine on the test set
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UbAh, AT R EAR SO AN SO N385 I B0k, DR s TR R i e R T Sk o )R, AT RR 22
SR N B 53 A7 AN 5] 1 X (08 155 R R AR A2 i R 6, DA e SE RS A4 . A X i B i i it fRBE
N B Sy A fi e A4 22 A5 € [16] [17] [18].

2.3. LSTM 7

H1F CNN  CERUZ R 48) R A0 RS I 2 08 1 Y R8s 34752 50, PrDAEfE ) CNIN I, 384 1 o
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BUA SRR T I A e, Rl 22 e N 170 B ) PRI ORT DL EL B N\ X 2% 0K — 5 8 o 1 RFAE SR I
MRl h B AR R AT LSTM MZARIRET CNN,  HEA I (RBP4 5K R, 72 )5 SO
G NHFTE 5 T B SE 4 A Pt

23.1. LSTM i 43

K5 I e AZ M 2% (Long short-term memory, LSTM) & —Fifi§ #4125 % 2% (Recurrent neural network, RNN)
MREER AR, B “I17 45k, @i 1o sl v BoE 2 S EORIEFE LR, TR T RNN AL
BRI 28 5 PR AR B SRR B, I T LARE G, S RIS, RE NS R e IO B
EREAIZIIEE, ATLLEA TN F5. BEs], AT, S I

B EIEY) o, wlE 2~6, KHEERYI N AR, BRI 14, B—NEERE KRR X B
B XXy, Xy o FFHEANRREEK N 3, RIS, JQ@E, SET-H]. S Rix A A g 20
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Figure 6. The principle of data splitting
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Figure 7. Operating principle of LSTM
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Figurel2. Loss graph for 300 iterations
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Figurel3. Loss graph for 125 iterations
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Table 2. Error

2. RE
it MSE MAE
TS 0.4756 0.2678
A UAEE| 0.3159 0.1645
SRR E L 0.2829 0.1409
LSTM 0.0122 0.0849
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Figurel4. LSTM prediction results
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