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Table 1.  The formula of the basic reproduction number Ry under different models or distributions.
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Table 2. Summary of the basic reproduction number Rq for COVID-19.

Hheg Ro AR X [H] AN R EZ BN
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Table 3.  Summary of the incubation period for COVID-19.
Jsringy EARXIE Vigiiy|75=e R AL A] 7 SR
M: 5.2 [4.1, 7.0] CRAEES 2020/01/22 — [1]
M: 6.4 5.6, 7.7] JElAR R 2020/01/29 e [6]
M: 5.0 [4.2, 6.0] XHOEA 2020/01/23 At [7]
Me: 5.2 [4.4, 6.0] MHHOER 2020/01/30 i [7]
Me: 4.0 LI M 2020/01/29 Bt (1]
e M nfmEHIEn K, Me: nFrn P BURNK. Fed & IR
F 4 HERAAR RS
Table 4.  Summary of the serial interval for COVID-19.
BA /d B X [H] AIGERL] fiiri: SH 3R
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Fig. 1. (a) Daily new cases simulated versus reporting; (b) daily reporting rate.
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Fig. 2. Curves of daily confirmed cases and instantaneous reproductive number of the top 20 countries with the most cumulative
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ive cases.

[ 7EAE L. Bl AR AR IEAR S 1918 4F R
JIER 2% KIE—EFL.
XIEA AR R, | ACTEIBE (ST) AV B4
THI AR 1 — 7 T 52 21 BT S A B E A K HAR
BRI, 53— 7 TR TS B 3 0 Bt i
Jte . B 8 23 A AR . Bds 4 5 P A4l
FEPEER . Guan 55 1 X1 1099 1A B 84
FrrIE R R A R BEAEL, O 4 d.
NI R N X N L KA 1 e R T
(doubling time, /&4 A F AL AN A BT 4E 2% 1 I

[8]) EWTTAE R I B SR B9 PR R RER
08 23 AL I U E I A4 B 47 0 A A B A
B0, A7 A BAA P S TR B S 15 BN 7R
] AR S &, A ATBARIAT T FHLEE 52,

PN B A A, R ] AR BOE I, XA
BB T FEA P AR ORI B BB 204 A S 2%
WS R T8 222 P 8 T B 191 AR A R ] Bl P
RO 344, S B E A A T LK
55 3 A 3l R HTIG G ] A4 Ik ]R8 | AT B
AR I ATOR HH A P AR R (TERE TR WII AT ). B

090202-8


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 12 Z R Acta Phys. Sin. Vol.

69, No. 9 (2020) 090202

FERETE I, T ARSI 80 151 ) it 1) 3 510
FRIBI BRI R A0 A7, SRR 2R % A3 H 9 H
& 4 7 6 HIABRATFREEE LA, A2 T
1 T SRR ] 4= BR T 40 A7 Ay 1 5% 4 P A BB e )
AL (ULIET 2 FTA 3).

RENH BE 5 15 2 45 il B 875 200 A 5k
1T RO, 454 AR (reporting
rate) T LASBLA HE BT H 995 ] 0 388 K B, R4 AR
TF1) B B 20T, st T LAV Bf A 138 (A% 128
B BRESE I RE R SRR, id R = 1IRE
JIT T BRI AR . BRI & 2 A Y
PEW, HARNMER 100%, MR = pRo, Hrb ph
SN BB, I FHERR A1 — 1/R, .
RV 2148 B A SRR T XA e FHELI, A5 %50 R A B
RAF/INT 1, A5 YL hi b 13 K 4. 38 3 By 3 % it
WK ARIZ IR 191 1) B Bt B 25 FIYR YT . 6 B AL 1) A
TR foh & UEATBR S A AT | 4R N B 8 AR,
RETE— R LR A 5. R AE T
DATE A5 B 0 25 8 P 45 P S 3 TR, e KRR JE
REAICA R E 2. AR B bRt 222 JE A Y
HZFEHR, WIHHIER (case fatality rate, fEJLATHR
g — S 3 P PR R R AR 1 BT B
SR LR ) RG] 4 1931 30k SRR 2 3 el il 4%
5728 114) KIS,

FEF WA TR A RESE AT GE T A, 7es
1 2 A SR RS Y () A5 4 T | AR A 7
TR H HERR AL 55, X By 42 USRS st s dE 47 1A
BT IR I R B T E AR BEE RS
R J, BSOSt T — SE AT ) B B P it 3K
TTARAT KBS 73 AT AN AR S5 Ak S A S B2 11
I 7 it 255 PP R 19 T b 4% T AR .

S 0k

[1] Huang C L, Wang Y M, Li X W, et al. 2020 Lancet 20
301835

[2] Li Q, Guan X H, Wu P, et al. 2020 N. Engl. J. Med. 2020
2001316

[3] Joseph T W, Kathy L, Gabriel M L 2020 Lancet 20 302609

[4] van den Driessche P, Watmough J 2002 Math. Biosci. 180 29

[5] Cao Z D, Zhang Q P, Lu X 2020 medRxiv: 01.27.20018952

(15]
(16]
[17]
(18]
(19]
(20]
[21]
[22]

(23]

(24]

(25]
[26]

27]

28]
29]
(30]
(31]
(32]

(33]

090202-9

Backer J A, Klinkenberg D, Wallinga J 2020 Euro. Surveill.
25 2000062

Linton N M, Kobayashi T, Yang Y 2020 J. Clin. Med. 9 538
Leung C 2020 medRxiv: 02.13.20022822 v1

Wallinga J, Lipsitch M 2007 Proc. R. Soc. B 274 599
Svensson A 2007 Math. Biosci. 208 300

Guan W J, Ni ZY, Hu Y, et al. 2020 N. Engl. J. Med. 2020
2002032

Ma S J, Zhang J Y, Zeng M Y, et al. 2020 bioRxiv:
03.21.20040329 v1

Zhao S, Zhuang Z A, Cao P H, et al. 2020 J. Travel Med. 27
2002

Lai, S J, Bogoch I, Nick R, Alexander W, Lu X, Yang W Z,
Yu H J, Kamran K, Andrew J T 2020 medRxiv:
02.04.20020479 v2

Zhao S, Zhuang Z A, Ran J J, Gao D Z, Yang L, Cai Y L,
Wang W M, He D H, Maggie H W 2020 Travel Med. Infect.
Dis. 33 101568

Hiroshi N, Natalie M L, Andrei R A 2020 J. Clin. Med. 9 488
Tang B, Wang X, Li Q, Nicola L B, Tang S Y, Xiao Y N,
Wu J H 2020 J. Clin. Med. 9 462

Zhao S, Salihu S M, Lin Q Y, Ran J J, Yang G P, Wang W
W, Lou Y J, Gao D Z, He D H, Maggie H W 2020 J. Clin.
Med. 9 388

Tuite A R, Fisman D N 2020 Ann. Internal Med. 2020 200358
LiRY, Pei S, Chen B, Song Y M, Zhang T, Yang W, Jeffrey
S 2020 Science DOI: 10.1126 /science.abb3221

Mizumoto K, Kagaya K, Chowell G 2020 medRxiv:
02.12.20022434 v1

Sanche S, Lin Y T, Xu C G, Ehtan R S, Nick H, Rui A K
2020 medRxiv: 02.07.20021154 v1

Zhao S, Lin Q Y, Ran J J, Salihu S M, Yang G P, Wang W
M, Lou Y J, Gao D Z, Yang L, He D H 2020 Int. J. Infect.
Dis. 92 214

You C, Deng Y H, Hu W J, Sun J R, Lin Q S, Zhou F, Pang
C H, Zhang Y, Chen Z C, Zhou X N 2020 medRxiv:
02.08.20021253 v2

Nishiura H, Linton N M, Akhmetzhanov 2020 medRxiv:
02.03.20019497 v2

He D H, Dushoff J, Day T, Ma J L, Earn D J D 2013 Proc.
R. Soc. B 280 20131345

Lin Q Y, Zhao S, Gao D Z, Lou Y J, Yang S, Salihu S M,
Maggie H W, Wang W M, He D H 2020 Int. J. Infect. Dis. 93
211

Zhao S, Stone L, Gao D Z, Salihu S M, Marc K C, He D H
2020 Ann. Transl. Med. 2020 21037

Ma J L, Earn D J D 2006 Bull. Math. Biol. 68 679

Wang X, Tang S Y, Chen Y, Feng X M, Xiao Y N, Xu Z B
2020 Sci. Sin. Math. 48 0037 (in Chinese) [ 8%, i ——, Bk,
I, LR, TRRAR 2020 PERLY:: BeF 48 0037)

Zhang Y P 2020 Chin. J. Epidemiol. 41 145 (in Chinese) [7K
B 2020 FPARRATIGF ALK 41 145)

Zhu X L, Zhang A Y, Xu S, Jia P F, Tan X Y, Tian J Q,
Wei T, Quan Z X, Yu J L 2020 medRxiv: 02.09.20021360 v1
Shen M W, Peng Z H, Xiao Y N, Zhang L 2020 bioRxiv:
01.23.916726 v1


https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
https://doi.org/10.1101/2020.01.27.20018952
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
https://doi.org/10.1101/2020.02.13.20022822
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1101/2020.03.21.20040329
https://doi.org/10.1101/2020.03.21.20040329
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
https://doi.org/10.1101/2020.02.04.20020479
https://doi.org/10.1101/2020.02.04.20020479
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.07.20021154
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.03.20019497
https://doi.org/10.1101/2020.02.03.20019497
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
https://doi.org/10.1101/2020.02.09.20021360
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
https://doi.org/10.1101/2020.01.27.20018952
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
https://doi.org/10.1101/2020.02.13.20022822
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1101/2020.03.21.20040329
https://doi.org/10.1101/2020.03.21.20040329
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
https://doi.org/10.1101/2020.02.04.20020479
https://doi.org/10.1101/2020.02.04.20020479
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.07.20021154
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.03.20019497
https://doi.org/10.1101/2020.02.03.20019497
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
https://doi.org/10.1101/2020.02.09.20021360
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
https://doi.org/10.1101/2020.01.27.20018952
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
https://doi.org/10.1101/2020.02.13.20022822
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1101/2020.03.21.20040329
https://doi.org/10.1101/2020.03.21.20040329
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
https://doi.org/10.1101/2020.02.04.20020479
https://doi.org/10.1101/2020.02.04.20020479
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.07.20021154
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.03.20019497
https://doi.org/10.1101/2020.02.03.20019497
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
https://doi.org/10.1101/2020.02.09.20021360
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
http://doi.org/10.1016/S0025-5564(02)00108-6
https://doi.org/10.1101/2020.01.27.20018952
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
https://doi.org/10.1101/2020.02.13.20022822
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1101/2020.03.21.20040329
https://doi.org/10.1101/2020.03.21.20040329
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
https://doi.org/10.1101/2020.02.04.20020479
https://doi.org/10.1101/2020.02.04.20020479
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.07.20021154
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.03.20019497
https://doi.org/10.1101/2020.02.03.20019497
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
https://doi.org/10.1101/2020.02.09.20021360
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
http://doi.org/10.3390/jcm9020538
https://doi.org/10.1101/2020.02.13.20022822
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1098/rspb.2006.3754
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1016/j.mbs.2006.10.010
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1101/2020.03.21.20040329
https://doi.org/10.1101/2020.03.21.20040329
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
http://doi.org/10.1093/jtm/taaa022
https://doi.org/10.1101/2020.02.04.20020479
https://doi.org/10.1101/2020.02.04.20020479
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.1016/j.tmaid.2020.101568
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020488
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020462
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.3390/jcm9020388
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.7326/M20-0358
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
http://doi.org/10.1126/science.abb3221
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.12.20022434
https://doi.org/10.1101/2020.02.07.20021154
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
http://doi.org/10.1016/j.ijid.2020.01.050
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.08.20021253
https://doi.org/10.1101/2020.02.03.20019497
https://doi.org/10.1101/2020.02.03.20019497
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1098/rspb.2013.1345
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.1016/j.ijid.2020.02.058
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.21037/atm.2020.03.168
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1007/s11538-005-9047-7
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.1360/SSM-2020-0037
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
http://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
https://doi.org/10.1101/2020.02.09.20021360
https://doi.org/10.1101/2020.01.23.916726
https://doi.org/10.1101/2020.01.23.916726
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B 3R Acta Phys. Sin. Vol. 69, No. 9 (2020) 090202

REVIEW

Epidemiological parameters and models of
coronavirus disease 2019°

Li Ying-KeVY!  Zhao Shi?) Lou Yi-Jun®  Gao Dao-Zhou?"
Yang Lin®  He Dai-Hai??

1) (College of Mathematics and Physics, Xinjiang Agriculture University, Urumgi 830052, China)
2) (JC School of Public Health and Primary Care, The Chinese University of Hong Kong, Hong Kong 999077, China)
3) (Department of Applied Mathematics, Hong Kong Polytechnic University, Hong Kong 999077, China)
4) (Department of Mathematics, Shanghai Normal University, Shanghai 200234, China)

5) (School of Nursing, Hong Kong Polytechnic University, Hong Kong 999077, China)
( Received 14 March 2020; revised manuscript received 15 April 2020 )

Abstract

The coronavirus disease 2019 (COVID-19) has become a major public health concern internationally. To
capture the epidemic growing patterns and quantify the transmissibility, some key epidemiological parameters
and dynamic models are of significance for helping us to understand the features of COVID-19 and thus
informing the strategic decision-making in combating the outbreak. In this study, we review and summarize the
recently released research results about the reproduction numbers, incubation period and serial interval of
COVID-19. We summarize the estimates as well as estimation approaches adopted to calculate these
epidemiological parameters in the existing literature. These studies found that the basic reproduction number is
estimated at 2.6, the mean incubation period at about 5.0 days, and the mean serial interval at about 5.5 days.
The COVID-19 infections can increase rapidly if it is not controlled. The control measures including the
isolation, quarantine, contact tracing, improvement of public awareness, and adoption of self-protection

measures can effectively mitigate the COVID-19 outbreak.

Keywords: coronavirus disease 2019, basic reproduction number, incubation period, serial interval, dynamic

model
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