S MG IR 10457905 2 75 202042 H 4528445 244 FRPIAE: hitp: //www.syxnf.net 13-

*COVID-19 L/ 53

T HT—E T Holt NSHHIEH T BRI R
WA, RRE, ARE, BIRTO, B RBES, HRL, BE°

(AE)] BF ABHREDRABEMN K (COVID-19) RIFEFAEI A T R BN I, =AW RORIRATA S
TR T BB ke X400, B @t A 90K R &3 TF COVID-19 #9 R KA A4 (RO) @ifn G5
WREE R RAR FiE RIES RA T A RS RS0 2020 42 A 18 B 24 0F 69 B #IEM 4 E5m3h 7 5 SIR
BEAL, I G  3h X R &M T COVID-19 49 RO, JF R JA Holt ARG 2P HAR R T L L RA Y, R
S A BB 3 K R &3 COVID-19 89 RO R K, KUG 2 THAR; REMESLERZIL, Holt A K FF 4L
A B 3 KR &3 T COVID-19 RO & FRMIME L5 YLEAA a9 A8 X ARk, T JLiZBE A T S A 5 Holt A 446 4k
AR TR B G 3 K& &R T COVID-19 S TR/ 2 AR R “B 87 JFh@ili—o 5 Holt AR
TR F G R AL WB T COVID-19 RO 69 FM A, SN EINA SR 1EHAET, SRR LA
COVID-19 Jatr B354k, AEAE2 ARBI “HE .

[X8E] WX, matk; FIRBRBEM L, SIRABER,; ARAFAM; Holt WAMIGH T FALA

[hESEE] R563.19 R181.8 [ XEkERIRAZ] A DOI: 10.3969/).issn.1008-5971.2020.02.004

MR, ZRE, 3L, F.LH R LSBT H AR EIRE M IR KA BTN 5 A —E T Holt A%
FeHFHEBERGHL [J] . ERSENaERmEE, 2020, 28 (2) : 13-17. [www.syxnf.net ]

LINTK, WUJY, LIU HF, et al.Prediction of epidemic tread of COVID-19 in Western Guangdong and other
prefecture—level cities: a study based on Holt two—parameter exponential smoothing model [ J ] .Practical Journal of Cardiac
Cerebral Pneumal and Vascular Disease, 2020, 28 (2) : 13-17.

Prediction of Epidemic Tread of COVID-19 in Western Guangdong and Other Prefecture—level Cities: a Study Based
on Holt Two—parameter Exponential Smoothing Model LIN Tingkui', WU Jiayuan', LIU Huafeng', PAN Zhenyw', LI
Xia04, LAI Weiguangs, LAI Tianwens, LYU Jun®
1.Clinical Research Center ( Scientific Research Department ) , the Affiliated Hospital of Guangdong Medical University,
Zhanjiang 524001, China
2. Department of Nephrology, the Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China
3.Department of Pharmacy, Xi’ an Children’ s Hospital, Xi’ an 710003, China
4.Department of Clinical Medicine, Qinghai Institute of Health Sciences, Xining 810000, China
5.Department of Respiratory and Critical Medicine, the Affiliated Hospital of Guangdong Medical University, Zhanjiang
524001, China
6.Clinical Research Department, the First Affiliated Hospital of Ji’ nan University, Guangzhou 510630, China
Corresponding author: LYU Jun, E-mail: lyujun2019@163.com
LAI Tianwen, E—-mail: laitianwen2011@163.com

[ Abstract] Background China is still in a critical period for preventing and controlling the epidemic of coronavirus
disease 2019 (COVID-19) , thus determining the future epidemic trend of COVID-19 is the key to make the prevention and
control measures for the next stage. Objective To forecast the future epidemic trend of COVID-19 in Western Guangdong
through estimating the basic reproduction number ( RO ) of COVID=19 in Western Guangdong and other prefecture—level cities.
Methods Susceptible-Infected—Recovered ( SIR ) model was constructed to calculate RO of COVID-19 in Western Guangdong
and other prefecture-level cities according to the official data from Guangdong Health Commission up to February 18, 2020,
and Holt two—parameter exponential smoothing model was used to predict the epidemic trend of COVID-19 in the future. Results
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The largest RO of COVID-19 was observed at the initial stage of the epidemic in Western Guangdong and other prefecture-level

cities, and then showed a continuously declining trend; the correlation between the observed value and the predicted value of

RO in predicting the epidemic trend of COVID—-19 was significantly strong in Western Guangdong and other prefecture—level cities

according to the fitting results, which verified that Holt two—parameter exponential smoothing model was relatively accurate;

Holt two—parameter exponential smoothing model forecasted that,

“inflection point” of the epidemic of COVID-19 may occur

at the end of February and begin to disappear in Western Guangdong and other prefecture—level cities. Conclusion Holt two—

parameter exponential smoothing model is relatively accurate in predicting the RO of COVID-19 in Western Guangdong and other

prefecture—level cities, the epidemic of COVID-19 has been improved and is expected to reach an “inflection point” at the end of

February based on the current effective prevention and control measures in Western Guangdong and other prefecture—level cities.
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Table 2 Parameters of Holt two—parameter exponential smoothing model
for the epidemic of COVID-19 in Western Guangdong and other prefecture—

level cities
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Table 3 Correlation between observed and predicted value of RO in
predicting the epidemic trend of COVID-19 in Western Guangdong and

other prefecture—level cities
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Figure 1 Variation trend of RO of COVID-19 in Western Guangdong and other prefecture—level cities from January 25 to February 18, 2020
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Table 1 Calculated RO of COVID-19 in Western Guangdong and other prefecture—level cities from January 25 to February 18, 2020

o P X T AT PRI
WEE FONME AIXHR2E (%) WIERME  BUNME AIXHR2E( % ) WEME WO AIXHR2E (%) SUEME O A2 (%)
2020/1/25 206  2.06 0.00 144 144 0.00 - - - 145 145 0.00
2020/126 196 201 2.65 154 154 0.52 - - - 159 154 3.18
2020127 173 177 2.39 149 148 0.41 - - - 143 148 3.28
2020/128 173 1.70 1.66 151 148 2.14 - - - 142 144 0.89
2020/1/29  1.68  1.67 1.06 153 149 2.55 236 236 0.00 137 140 2.79
2020/1/30  1.63 163 0.04 154 151 2.03 161 1.65 2.57 131 1.36 3.17
2020/1/31 157 157 0.34 153 151 1.67 139 142 1.72 127 130 1.96
2020121 152 151 0.49 1.51 1.49 1.43 129 126 2.39 124 124 0.00
2020122 148 146 0.91 147 147 0.62 131 126 3.36 121 119 1.89
2020/2/3 1.45 1.42 1.94 1.45 1.45 0.40 1.34 1.30 2.42 1.21 1.18 1.81
2020/2/4 143 139 2.30 143 143 0.36 135 132 2.81 120  1.18 1.42
2020/2/5 140 138 2.08 141 141 0.55 134 130 2.95 119 117 1.89
202012/6 138 136 1.74 139 139 0.41 131 129 1.83 115 115 0.08
2020/2/7 136 134 1.71 137 137 0.51 129 126 1.88 117 114 2.39
2020/2/8 134 132 1.95 135 135 0.09 130 1.28 1.76 116 113 2.90
2020129 133 130 1.79 134 131 2.19 130 1.28 1.69 115 113 1.67
2020/2/10 131 129 1.68 132 129 235 130 128 1.59 115 115 0.02
2020/2/11 130 128 1.64 131 129 1.62 130 1.8 1.76 .14 115 1.10
2020/2/12 129 127 1.50 129 128 1.36 130 1.28 1.12 113 115 1.53
2020/2/13 128 126 1.43 128 126 1.41 129 1.8 0.72 113 1.14 1.46
2020/2/14 126 125 1.33 127 125 1.46 128 127 0.55 L2 113 1.07
2020/2/15 122 124 1.18 125 124 0.75 126 126 0.53 112 112 0.55
2020/2/16  1.20 1.20 0.68 1.22 1.21 0.91 1.25 1.25 0.63 1.11 1.11 0.05
2020/2/17  1.15 1.18 1.92 1.21 1.20 1.15 1.24 1.24 0.69 1.11 1.10 0.32
20201218 1.13 112 0.06 119 119 0.67 123 123 0.73 1.08  1.10 1.39
20201219 - 1.10 - - 1.17 - - 1.19 - - 1.08 -
20201220 - 1.08 - - 1.14 - - 1.16 - - 1.06 -
2020/2/21 - 1.07 - - 1.11 - - 1.13 - - 1.05 -
20202122 - 1.05 - - 1.09 - - 1.10 - - 1.04 -
20202123 - 1.04 - - 1.06 - - 1.07 - - 1.02 -
20201224 - 1.02 - - 1.03 - - 1.04 - - 1.01 -
20202125 - 1.01 - - 1.00 - - 1.01 - - 0.98 -
20202126 - 1.00 - - 0.98 - - 0.98 - - 0.95 -
20201227 - 0.98 - - 0.95 - - 0.96 - - 0.92 -
2020228 - 0.96 - - 0.92 - - 0.94 - - 0.89 -
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Figure 2 Variation trend and forecasting for RO of COVID-19 in Western Guangdong and other prefecture—level cities
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