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Abstract

To address the adverse impact of COVID-19 on people around the world, this article collected the
cumulative number of daily COVID-19 diagnosed in countries and territories, mainly the United
States, from January 20 to June 1, 2020. Auto Regressive Integrated Moving Average Model (ARIMA)
was established to analyze and predict the cumulative number of diagnosed cases in the United
States. With SPSS25.0 and MATLAB2019a as fitting methods, combined with the Rz and Q test to
evaluate the fitting effect, the predicted and real values for the cumulative number of confirmed
cases for the last 5 days were compared to evaluate the prediction accuracy of the model and the
cumulative number of confirmed cases for the next 10 days. The results show that the original se-
quence can fit the ARIMA (0,2,1) model well after two differences. The R? is above 0.95, and the p
value of the Q testis 0.19 > 0.05 that is regarded as white noise, and the predicted value is basical-
ly consistent with the actual value dynamic trend. The forecast value fluctuated within 0.33% of
the true value. The ARIMA (0,2,1) model is under a high accuracy in predicting the number of
COVID-19 diagnosed in the United States, which has a strong guiding significance for epidemic
prevention and control.
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ZEAAE, 2009 4 HINL Jiti, 2012 E AR IPFIRZEEAE, 2013 4F BTNO Jit/&k, 2014 i, 2015 1%
FHwTE, 2016 FFE-RWiEE, 2019 4B AL IR 2 i ¢ (coronavirus disease 2019, COVID-19)45iX £4% 4
s 4y T 2 RN N R 2 i 22 43 A K IS0 . COVID-19 AL AR 5 s ON R B AL FE A e b A 3%, HOw &
RS RE ML, mEE ] SEIETI[1]. BT 2020 4£ 6 A 1 H, 4F COVID-19 ZEil#iiz A\ ¥Fs: b
Tt PERRIZ RG] 84,588 N, EERIMHIZ AECN 1,734,040 N, R BT RIS NECK 414,178
N, ERRIER G E I E K, el Riiiis NEOh 274,766 N, TEE Rita6i2 AHON 181,815 A, 2K
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RAEfr 4.
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Figure 1. Thermal chart of global cumulative number of confirming cases
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Figure 2. Time series analysis
2. BB

222 MRA*.
EEREIAE], SEE COVID-19 Rilfiiz NBUZ N [ F 4R BRI, KREBHBSAME, Bk, AR
FH I 1) 5 270 49 A 7 R A, 3 X R (R 0 T S5 A0, 3 B SRR & (BR3P R (ARIMA) R A 47

DOI: 10.12677/5a.2020.96103 981 Gt 5 3


https://doi.org/10.12677/sa.2020.96103

WHHE 5%

FRAR, TR SR 10 BATN 2 b7 o
ARIMA Y IR RE an R
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N COVID-19 YL, BRAZERAGINAL, XN T IRARRISETF B, ARYEH A R Rk 47 H0 07,
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BAMRIERFE, W 3 Fiw.
o JmfE(Additive): FZma A ULIIAE ) B HEE .
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Figure 3. Outlier test flow charts
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(2) Hd-rAatk iRl

IS 3 AH R B ACF FiMfi H AHOC B PACF DL )7 51 ISR G RN T H 2 5 P, #5175 A 2
RIS 351, ks FLE o B (L B 25081 2 I 2 4%), (s TRk .

(3) ARIMA #i%! p, d, qSHUfhil

P, d, q2ifEF5] ARIMA BB =S5, p 248 8] 7 51 B0 A 5 03 J5 4 d 2 da i)y 4]
B RS N 2273 O TR o Tt 2 22 ) 2O g o, 2l ACF HI PACF R 3 4 & 1245
B p, dff, JF4E AIC HEN(Akaike {5 S HEN)ZE &%, Biibd &R . ARIMA(p,d,q) 551 AIC
SE M)A

DOI: 10.12677/5a.2020.96103 982 Gt 5 3


https://doi.org/10.12677/sa.2020.96103

WIHE %

minAIC=nInG’ +2(p+q+1) (1)
A p=pq=qm, EXERHIME, J”\UiAﬁy?ﬁU%ARlMA(ﬁ,&,q); # ARIMA(p,d,q) BRI E AR
MBESH p i, B
S(L)(yl—,u)zé?(L)gt 2
WA LR, d RN 8 A i 2 0 OB e 1), RS EE G, 1551 ARIMA T
TSR e, ARIMA BB R Rk 0N

Table 1. Recognition of ARIMA (p, d, g) model
= 1. ARIMA (p, d, =B AGIR 5

A H AH 5K B #U(ACF) i 4 A < B 5L (PACF)
AR (p) i) p bR
MA (a) q M= fi 2
ARMA (p,q) Hi2 R
Y=o, + ;ai Y +te + iqulﬂigt_i (3)

Hy =AY, =(1- L)d Y,

[1—204‘)(1— L)'y, = +(1—g/3i|_‘jgt

] ] ]
AR(p) drzES MA(q)

Hep, LEWRET, a 2%

(4) FEALPEAY

FED IR IAEA E, BEAT AR ARG Q A58 1% 51 1 H A K A 80 ACF Al B AH ¢ R % PACF £
AR EEXE, MHEES 0 WEANA RELER, IWNIZFINAREFH, HZFARH
WEE A, HREELR . SR PREERAE, EPENAp, q EE; HZPIIRARSERRSL it
FRY, & ROBIHLT 1, A BT

2.3. ARIMA =8 EH

AW T ASEE DY 2020 £ 2 20 H~2020 4 6 A 1 HWRiH#I2 N8, hTem%
T UNA A 208, RS IS U B, ARSI B 56 [ e R 02 NBOHEAT @B Hr,  JEx ARk
10 H N R8s NEGEAT B 47, It L EBUFR Bt R A ZH IR &I

3. &R
3.1. BETAE

F3EE 2020 4F 2 H 20 H~2020 4 6 A 1 HiHEA H Bit#iiz NEELr P o087, sepomte. 7%
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Figure 4. Time series and differential time series of the cumulative number of confirmed cases
in the United States
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Figure 5. ACF and PACF of COVID-19 differential sequences
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WANFERE R AICHE, DA AE AR s MR g s DAY, B ik R e D ABE 2R ) 2 B R A A e it
B G A BRI e 35 B 2T ifi2 N B )PP S B AU ARIMA (0,2, )18, XSRS (1 5k 7
HHAT MR AGSG, QfE N21.867, F&ZEMipliN0.19>0.05, QIEGESZFRK, ZRERL AW,
e R R I 5 SR 2R, TR ZE MACFRIPACFIN K6, Wi KEE9S%CIPY, HR*/0.959, ifi%
PRI RO RUF, FIFRLF B SRAESH (L 523), FEXTARIMA (0,2,1)iH 47 4R & 4] [5], BEALN:

Yo = 2Yq — Yoo +& —0.499¢ (4)
12 FZ R A] 58 il o L 2 fis N Bl .
Table 2. Residual white noise test results
2. REBORERIGER
HER ACF FrifEiR 7 PACF PR ZE HEIR ACF PRz PACF PR ZE
1 —0.002 0.087 —0.002 0.087 13 0.116 0.097 0.111 0.087
2 -0.134 0.087 -0.134 0.087 14 0.027 0.098 -0.013 0.087
3 —0.164 0.089 —0.168 0.087 15 0.127 0.098 0.1 0.087
4 0.19 0.091 0.175 0.087 16 —0.043 0.099 —-0.015 0.087
5 0.077 0.094 0.039 0.087 17 —0.016 0.099 —0.052 0.087
6 0.002 0.094 0.02 0.087 18 —-0.073 0.099 -0.1 0.087
7 0.027 0.094 0.108 0.087 19 0.002 0.1 —0.092 0.087
8 0.135 0.094 0.135 0.087 20 —0.089 0.1 -0.172 0.087
9 0.078 0.096 0.087 0.087 21 —-0.007 0.1 —-0.107 0.087
10 0.04 0.096 0.099 0.087 22 0.076 0.1 0.02 0.087
11 0.017 0.096 0.067 0.087 23 0.077 0.101 0.003 0.087
12 —0.053 0.096 -0.071 0.087 24 —0.029 0.101 0.005 0.087
Table 3. Parameter estimation and significant results of particle swarm optimization
F3 RFBHEESHMITREZEER
MAZHifiit
FEIR 5 PR 72 tfE BEM
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Figure 6. ACF/PACF residual
[El6. %ZE=ACF/PACFE
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3.4. FiER

1IZHARIMA (0,2, 1) 885%) 36 [ B2 N EUS5 HEHR A7 R 3e e, WaR4ps, R8N, 7838
V] [ 7 60 11 485 SR A X 158 22 K /INAN I 0.33%,  FEXT R SR 10 P9 1) B 12 N BOEEAT TAG v (L #25), 7E
202046 H11H £ EH RiT#fi2 N BUA$11,928,458 N, 12 Ik i dh , 35 RGN A Kl BT+,
WETHR, JUFRERIEIN20,000 N, 38 EBUR RN AR &4 1 AR BURTT F B, REREHIBRG A S

g .

Table 4. Verification results of the daily number of confirmed cases in the US in the last 5 days
4. XERSHE WIS ABETEIESER

i i) TLAH FihME 95%E {5 R FEXT IR 2 (%)
5H28H 1658896 1655127 1652409 1657845 0.227199
5H29H 1675258 1676244 1671235 1681253 0.058857
5130 H 1694864 1697361 1689775 1704946 0.147327
5H31H 1716078 1718477 1708028 1728926 0.139796
6 H1H 1734040 1739594 1726013 1753175 0.320292

Table 5. ARIMA (0,2,1) models predict the cumulative number of confirmed cases in the United States in the next 10 days
5. ARIMA (0,2, 1)1RBUFUNARRI10H X E RiHiHi2 A8

I} [ T 95% H {5 fit
6H2H 1753755 1744146 1763363
6H3H 1773166 1758093 1788239
6H4H 1792578 1771225 1813930
6H5H 1811989 1783649 1840329
6H6H 1831401 1795435 1867366
6H7H 1850812 1806635 1894989
6H8H 1870224 1817288 1923159
6H9H 1889635 1827428 1951842
6H10H 1909047 1837082 1981011
6H11H 1928458 1846272 2010644
2000000 — *@H
2 e
P SRt
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Figure 7. Projected curve of cumulative number of confirming cases in the
United States
E7. ZERiT#HIS ABFUNEhLE
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