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Abstract

Due to the continuous mutation of novel coronavirus and mass vaccination of the population, the
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number of asymptomatic patients in regional outbreaks has increased. Analyzing and mastering
the growth pattern of asymptomatic infections has important reference significance for formulat-
ing epidemic prevention policies and precise epidemic prevention measures. This paper performs
statistical distribution fitting on the data of asymptomatic patients in the Shanghai epidemic in
2022, analyzes skewness, peaks, and quantiles of fitted distributions, it is found that the gamma
distribution and lognormal distribution are more approximate to the true distribution. In this pa-
per, EDF statistic is used to test the goodness of fit of the fitting distributions. The results show
that the p-value of the gamma distribution test is large, and the test pass rate is high, indicating
that the fitting effect is good.
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Table 1. Probability distribution parameter estimates for two classes of data
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Figure 1. Frequency plots of fitted distributions for daily growth data
1. BIKEIRIE D HInME

g o
(e}
% 8 % &
ind )
5t £ g
el g g
R - eI
.
® o & o
(b) MEIESS S
= S
) N 1=
K t% L § I”””III\
jica} % \
& S < g .l
el - .
L
%0 ' o ....||I|||||| """Ih....
T | T | T ]
0 20 40 60 80 100
B[]

(c) M=o Aih& (d) A /R A il

Figure 2. Frequency plots of fitted distributions for 7-day moving average growth data
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Table 2. Quantile of the fitted distributions for daily growth data
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B AR 39 46 54 66 77 87
BT 39 47 54 65 72 80
S HE A o A 39 46 54 68 80 96
05 53 A 39 46 54 66 76 88
JEAT IR AT 39 47 55 65 72 79

Table 3. Quantile of the fitted distributions for 7-day moving average growth data
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3. EDF IS ERE

EDF AU & {0 SR 362 AR 2206 70 A bR AR A BRI 738, W IR0 44 KS 1. CvM
WRAD Fil. WX, X, X, R ADRIRTIES i FRVIOIFEA, EDF RG50S0 ot i (1) i) 0
Hy.:F=F;H F=#F

b, F) e 3R 0 A R AL
3.1. BB GFE

3.1.1. KS 1§
Kolmogorov Al Smirnov #& i T KS #38[5] [6], KS gt & N

D, =~/n sup F,(x)=F,(x)|»

Dy =n sup (F,(x)=F,(x)),D; =\n sup (F,(x)-F,(x))

—00< X <0 —0<x<0

S F M2 AL MRS , AR BICHE ) X, X,y e X, SRR

b, = ﬁ%&%’n{[%‘% (Xm))’(Fo (Xw)‘%ﬂ ©)

3.1.2. CvM %16
CvM BUG IS it & [ 71— A

DOI: 10.12677/aam.2022.118580 5514 IR Esid


https://doi.org/10.12677/aam.2022.118580

HLARIR, BT

o} =n[ " [F,(x)-F,(x)] g(x)dF, (x) %)
HH g (x) =10, 55T CvM RIS
W} =n[" [F,(x)-F (x)] dF, () (8)
MFEARL ER, CvM RGBT UIRIR N
, 3 21T 1
", _,Z;‘[E’(X(f)> 2n } " 2n ®)

3.1.3. AD ®I&
Anderson fl Darling &1 1" AD fi50 45 iH8([8], (7))t g(x)= L i, I3 3] AD fe S0 gttt

x(x—l)

e

PN EACRAO)
T R[-F(x)]

BFEARLGER, AD RISt R IR
p— —%Zn:[(Zi—l)ln A (X)) [+ (2nr1-20)m]1-F, (x,, )ﬂ ©)

i=1

dF; (x)

3.2. 058 p ERHESE

TEHEAT LA AR BERT IR, A SCRIH p (BRI A& A A 48 SRR U o X FAEAR X, X, -, X, R & 20 A F
EDF UG 3 S5 HER L p (51K Monte-Carlo #E3MH 55 B«

D) AT FHSI S X ) X ), X, FEEARI(O) (8)- (), M HITHE I KS git & D,
CvM Gt & W°, AD Gt 4°.

2) izl Monte-Carl #MT7%, LR n MR U[0,1] A HBENAR SR U,U,,--,U, .

3) B R U, Uy, U, FREFHEIEEIU Uy U, 2 B (X)) = Uy » BABRE)- 8). O,
i+5 = EDF 4iit& D,C,W .

4) EEILHE )M 3) M IR(—M M KT 1000), f3%]D,,D,, -, D, ;W , Wy, W,;
CvM Al AD Geit & i s p 16550

#(D>D") #w>w') #(A>4")

Pgs = sPom = »Pap =

M M M

A Ay, A o T KS.

3.3. REOHT

AR IR ST 59 77, X EEREARANGE ™ M I AL DU AN 23 R BT R AR 14T 0
ErOLBERG S, A2 DA I A AN REIE AT AR 06, T AR ST AE L0 il L s 4 — AN AU 3 A A G S A
Pt CATG ZH8 DR B AR A B . ASCRA T E K T IR AR X 4173, BRI RO N, 2 gt
YN H=[N/T| 4, Hh T AMAHANSEE, SHEARRSEERNELR Y, .Y, WY,
(1<k <H)FR 122 KRG N (k—1)+13] Nk MG U RO

AR5 R BRI RAEI 5 50 A0 K EDF LS LRG58 ) p {8, 75 p fETHROEAZ M =10000
PR AR, = N BN, e p D, GRRON ARSI AS B2, O DL A A e %)

DOI: 10.12677/aam.2022.118580 5515 IR Esid


https://doi.org/10.12677/aam.2022.118580

MR, BT

BRI AN E L EE R, & A Sl k0. MCie N DU, I A i) = A p (62
BRI, A IR A B /N . BUS KT @ = 0.05, 4N =500, M4 4 PR DURIL, XHEE
Aol CvM RS, N AmiEE T CvM A AD KRS, T AN AR Bl AT R A, 25 i
A AiE T AR . WL Ak, S A S ROR R

Table 4. EDF tests p-values of fitted distributions for daily growth data
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KS 0.001 0.009 0.033 0.000 KS 0.239 0.513 0.707 0.099

500 CvM 0.008 0.070 0.188 0.000 2000 CvM 0.272 0.603 0.813 0.071
AD 0.006 0.030 0.130 0.000 AD 0.271 0.547 0.823 0.037
KS 0.023 0.138 0.246 0.006 KS 0.799 0.967 0.988 0.626
1000 CvM 0.069 0.268 0.484 0.006 5000 CvM 0.757 0.947 0.992 0.321
AD 0.054 0.189 0.445 0.002 AD 0.850 0.936 0.997 0.303

KS 0.102 0.375 0.539 0.041 KS 0.981 0.999 1.000 0.918
1500 CvM 0.195 0.456 0.668 0.027 10,000 CvM 0.962 0.999 1.000 0.656
AD 0.195 0.361 0.669 0.012 AD 0.985 0.997 1.000 0.679

Table 5. EDF tests p-values of fitted distributions for 7-day moving average growth data
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KS 0.001 0.006 0.062 0.000 KS 0.326 0.484 0.795 0.213

500 CvM 0.018 0.036 0.241 0.000 2000 CvM 0.334 0.460 0.861 0.114
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1000 CvM 0.125 0.175 0.548 0.013 5000 CvM 0.840 0.881 0.998 0.422
AD 0.110 0.101 0.491 0.005 AD 0.906 0.855 0.997 0.419

KS 0.181 0.280 0.595 0.116 KS 0.991 0.998 1.000 0.969
1500 CvM 0.260 0.335 0.750 0.054 10,000 CvM 0.981 0.990 1.000 0.765
AD 0.269 0.255 0.746 0.028 AD 0.994 0.989 1.000 0.781
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