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entity = "Japan";
population = Normal[Entity["Country", country] ["Population"]]
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3/09/2023IT Johns HopkisKZEIE T —F INEZEIE L. ZNIT5IEHE W TgithubdD 7y 77—k
biElEEnfc, (03/17/2023)

country = "Japan";

population = 126 860 299;

urlCovidl9 = "https://pomber.github.io/covidl9/timeseries.json";

data = Map[Association, Association[Import[urlCovidl9]][country], {1}];
ddata = {DateObject[#["date"]], #["deaths"]} & /@data;

{firstday = ddata[[1, 1]], Last[ddata]}

{ Wed 22 Jan 2020 , { Thu 9 Mar2023 , 72 997}}

ddata[[1 ;; 108]]

startPoint of daily analysis
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country = "Japan";
population = 126 860 299;

precursol = {{ Wed 22 Jan 2020 , o}, { Thu 23 Jan 2020 |, o}, { Fri 24 Jan 2020 |, 0},
{ Sat 25 Jan 2020 , 0}, { Sun 26 Jan 2020 , 0}, { Mon 27 Jan 2020 , 0},
{ Tue 28 Jan 2020 , o}, { Wed 29 Jan 2020 , o}, { Thu 30 Jan 2020 , o},
{ Fri 31 Jan 2020 , o}, { Sat 1 Feb 2020 , o}, { Sun 2 Feb 2020 , o}, { Mon 3 Feb 2020 , o},
{

Tue 4 Feb 2020 |, o}, { Wed 5 Feb 2020 , 0}, { Thu 6 Feb 2020 |, o}, { Fri 7 Feb 2020 , o},
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Sat 8 Feb 2020 , o}, { un 9 Feb 2020 , o}, Mon 10 Feb 2020 , o}, { Tue 11 Feb 2020 |, o},
Wed 12 Feb 2020 , 0}, Thu 13 Feb 2020 |, 1}, { Fri 14 Feb 2020 , 1}, { Sat 15 Feb 2020 , 1},
Sun 16 Feb 2020 , 1}, Mon 17 Feb 2020 , 1}, { Tue 18 Feb 2020 , 2},

, { Fri21Feb2020 , 2}, { Sat 22 Feb 2020 |, 2},
Sun 23 Feb 2020 , 2}, Mon 24 Feb 2020 |, 2},

: {
{ }
{ }
Wed 19 Feb 2020 , z}, { Thu 20 Feb 2020 , z}
{ }
{ }

{
{
{ Tue 25 Feb 2020 |, 3},
Wed 26 Feb 2020 |, 3}, Thu 27 Feb 2020 |, 4}, { Fri 28 Feb 2020 , 5}, { Sat 29 Feb 2020 , 6},
T

Sun 1 Mar 2020 , 6}, Mon 2 Mar 2020 , 6}, { ue 3 Mar 2020 , 6}, { Wed 4 Mar 2020 , 7},

{
{

Thu 5 Mar 2020 , } Fr S
Mon 9 Mar 2020 , 10}, { Tue 10 Mar 2020 , 13} { Wed 11 Mar 2020 , 15},

i 6 Mar 2020 , }, { at 7 Mar 2020 , 7}, { Sun 8 Mar 2020 , 8},

Thu 12 Mar 2020 , 19}, { Fri 13 Mar 2020 , 21}, { Sat 14 Mar 2020 , 22},
}
}

Sat 21 Mar 2020 , 36}, { Sun 22 Mar 2020 , 40}, { Mon 23 Mar 2020 , 41},

Sun 15 Mar 2020 , 24}, { Mon 16 Mar 2020 , 30}, { Tue 17 Mar 2020 , 30},

Wed 18 Mar 2020 , 32}, { Thu 19 Mar 2020 , 33}, { Fri 20 Mar 2020 |, 34},

Tue 24 Mar 2020 , 42}, { Wed 25 Mar 2020 , 45}, { Thu 26 Mar 2020 , 47},

Fri 27 Mar 2020 , 53}, { Sat 28 Mar 2020 |, 56}, { Sun 29 Mar 2020 , 63},

Mon 30 Mar 2020 |, 65}, { Tue 31 Mar 2020 , 67}, { Wed 1 Apr2020 , 72},
Thu 2 Apr2020 , 75}, { Fri 3 Apr2020 |, 81}, { Sat 4 Apr2020 |, 87}, { Sun 5 Apr2020 , 93},
Mon 6 Apr 2020 , 96}, { Tue 7 Apr2020 , 98}, { Wed 8 Apr 2020 , 105},

Thu 9 Apr 2020 , 113}, { Fri 10 Apr2020 , 125}, { Sat 11 Apr2020 , 138},
Sun 12 Apr2020 |, 147}, { Mon 13 Apr 2020 , 156}, { Tue 14 Apr 2020 |, 170},
Wed 15 Apr 2020 , 186}, { Thu 16 Apr 2020 |, 204}, { Fri 17 Apr 2020 |, 217},
Sat 18 Apr 2020 , 236}, { Sun 19 Apr2020 |, 255}, { Mon 20 Apr 2020 , 275},
Tue 21 Apr 2020 |, 303}, { Wed 22 Apr 2020 , 323}, { Thu 23 Apr 2020 |, 351},
Fri 24 Apr 2020 |, 360}, { Sat 25 Apr 2020 , 379}, { Sun 26 Apr 2020 , 395},
Mon 27 Apr 2020 |, 417}, { Tue 28 Apr 2020 , 436}, { Wed 29 Apr 2020 , 454},

Thu 30 Apr2020 |, 481} { Fri 1 May 2020 , 510}, { Sat 2 May 2020 , 536},

 {
Wed 6 May 2020 605} {

AffZ#0REAH 5 ORBABALIRT % L Hic, AN SHMEEICELDBRD >cH%Z
HIBRT %o

https://data.corona.go.jp/converted-json/covid19japan-ndeaths.json

un ay y 5 on 4 May y 5 ’ ue 5 May y 5 )
Sun 3 May 2020 60 M May 2020 82 T May 2020 93

Lt WY st WY st WY st WY steuns WY e WY st WY vt WY vt WY vt WY st WY st W st WY st WY vt WY svtuuns WY svtomns WY svte WY st WY st WY st WY vt WY st WY st WY st WY stn WY sutnn WY vt
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Infe J:=

Outfs J=

Inf[+]:=

Outf[+ ]=

E534A(F2023F5H8SHARDLE. EFAOEEEA LT Z1EH,. FEBENARLTWVS
HDZEWDFEDHD, EWSAHMICEFRF U, INICE- T, BEFRTERDOAKR I A—Y
vy hNBEEINE, EWSDITT,

LHDETY VIEEHKRT IR &I LT,

urlCovidlox =
"https://data.corona.go.jp/converted-json/covidl9japan-ndeaths.json";

data = Import[urlCovidl9x];

ddata = Map[{DateObject[#["date"]], #["ndeaths"]} &, Map[Association, data]];

ddata = Join[precursol, ddata];

{firstday = ddata[[1, 1]], Last[ddata]}

{ Wed 22 Jan 2020 |, { Fri 7 Apr2023 , 74 06@}}

separation = {0};
i4 = Map[{QuantityMagnitude[#[[1]] - firstday], #[[2]]} &, ddata];
raw = Map[First, Gather[i4, #1[[2]] == #2[[2]] &]];
rawModified[1] = raw;
Show [
ListPlot[raw, PlotStyle » AbsolutePointSize[3], PlotRange -» Automatic],
Graphics[Text[DateString[DatePlus[firstday, 1200], "DateShort"],
{600, 15000}, {-1, 0}, {1, -1}11]1]
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markerLegend[m_] :=
Graphics[Text[DateString[DatePlus[firstday, First[m]], "DateShort"],
{First[m] + 10, Last[m] - 500}, {-1, 0}, {1, -1}11;

BRXDOTILY

lterationsT &

BEDE IS, &IRBERIZMEIDOKRDERUVAHEICLDRDEZ L& Ui, TS5 BER
DIERIFMBEDERDERTH B EZEZ B,

1[5] B -GompertzB#z

In[+]:=

Outf[+ ]=

’rR5 D&l

BRERMANS, HHHAITORERIE. RADVILAKICEZDD., ZhUEDORER
F ROVAIAKRICLZDBDEEX T, BRET—FZTO RT3, DD DIFHDRE
& MEBOKRIIDMEZHIROEMAD S E1—YRXT 1 v T ICRD B,

FE—ElIZ608 T D DT 3o H1D 4T 721 R h hitargetPeriod T %

separation = {0};

rawModified[1] = raw;

targetPeriod = Select[rawModified[1], #[[1]] < 60 &];
separation = Append[separation, 60];
ListPlot[targetPeriod]

40 - L
30 °

20

““““““““““““““““““““

BERIINDY Y F VT OYEREETE

PDEILIERRIDSE, RYIOKRINEETIVHRICN Y FV IS8, 22T, T /LEA
8 & U TGompertzBiiRZE ALV %, GompertzBHiRE SR RINICT Y F U733 6

IC. GompertzHifRICE 2 — U R T 1 vV ICHIBEZ S5 Z %, TabE. HITHERZEDIRL
T. GompertzBHEH, MESNIBERINIELRBELSICT B,
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Infs ]:=

Outf+J=

Ea—YRATFTavIICEZDEMEERIC. GompertzBHIfRDBIA R, statzx 52 %, HER
WHEAEIF. n,c,bTH D, PIHEEZESZX. 7OV KT B EZIEDIRT ZET. NEDEMNTF
5N5THBD,
start = 40;
model[1] =nb?AExp[-c (t-start)];
initialguess = {n - 100, c » 0.06, b » 0.04};
Show[
Plot[model[1] /. initialguess, {t, 0, 1000}, PlotRange » {{0, 150}, {0, 200}}],
ListPlot[targetPeriod]
1

200
150
100 -

50

0 20 40 60 80 100 120 140

FittingB8# = -V SXVIHIBE T/ A =9 Z#HE L. R DEFRT%Z GompertzBHiRIC
Fitting&d €%, D&, MHEZSZEITHERBZVWTH S D,

n-j= ans[1] = FindFit[targetPeriod, model[1],

initialguess /. Rule - List, t, MaxIterations -» 200]

ouf-]= {n > 245.461, c > 0.0371564, b > 0.0225056}

BEECHAER LT 2,



Infe J:=

Outf+J=

In[s ]:=

Outf+J=
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Show [
Plot[model[1l] /. ans[1], {t, 0, 150}, PlotRange » {{0, 150}, {0, 200}}],
ListPlot[targetPeriod]

1
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BERRINOET s 774

HERBANS0HEETZERID Y 1 ILAKICL BHER. TNUBEZRDY « )L AKIC K
BEREEZ D, COYIDDITHORES. WEBORRIIDMEDHROEMRNSE 12—
URT 14 v IITROTH B,
R RFIcfittingE B fcGompertzBRIRZ AW T, |MERRIIOETHS. DEISNIERIID
ST U, HEEFRTHRRINZZEZLUSIK, DFED. V1 ILAKOFEEZZLSI<, F-
ittingBEII L TWB R 5, RERRINOLUFZHLNMI0 BB TH S5, =ULIWcEFRIIZ
ET 4771 RIFRMNEMR, 122U, RENICHEESNSBEERERET /LIF. BL O3t
REVCERBEZBI T, COBRICIEHMETORERRICEEZRIFLTWVWSZ
EITEFRT B2RENS B,
FiahE, BERODTEMAEHLERIEDTES, MIUBRER, DEDMIRT 1 LAk
ICLDEREHREIND,

{pdays, death} = Transpose[rawModified[1]];
ListPlot[{rawModified[1],
rawModified[2] = Transposee {pdays, death - (model[1] /. ans[1] /. t » pdays) }}]
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60000
40000 -

20000

T L L L Il L L L Il L L L Il L L L Il L L L
200 400 600 800 1000

0RfHEZILARL THEL S,



16 | deathJapanOnlyl.nb

= ListPlot[{rawModified[1], rawModified[2]}, PlotRange » {{0, 100}, {0, 1000}}]
1000 -

800 -
600 [

Outf[+ ]=
400

0 L FTPSTTTLS S . L L J
0 20 40 60 80 100

60BLIEID T —4 OEERTIN0IC S Nz, rawModified2]NERR S o, FifclicEM S NI
RiE, A9L—aVEHEDRODERINEART ZET. AU/ —VDETEED R
L. EfT95ENTES,

2[8] B -GompertzHi i
F2EF170B T D 213 T BB I S DhtargetPeriod TH %,

n-1= targetPeriod = Select[rawModified[2], #[[1]] < 170 &];
separation = Append[separation, 170];
ListPlot[targetPeriod]
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p ame®
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‘f
o
400+ 4
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....
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n )= start = 803

model[2] = nb?AExp[-c (t-start)];

initialguess = {n-» 800, c » 0.08, b > 0.08};

Show [
Plot[model[2] /. initialguess, {t, 0, 1000}, PlotRange » {{0, 170}, {0, 800}}],
ListPlot[targetPeriod]

1
- General : 0.08 %0982 [FTFR(LE NicimiEne UTRTICIMNSTEEXT, BENSONZ AN B D £

800

Out- = 400

200

e, s " ! " " s s I

0 50 100 150

VHEZE5EZT. §—7 v k&2 3RRT%ZGompertzBifR ICFittingS & %,

n-= ans[2] = FindFit[targetPeriod, model[2],
initialguess /. Rule -» List, t, MaxIterations -» 200]

ouf-]= {n > 747.169, c > 0.0648842, b - 0.0521716}

nf-1= upto = 2003
Show|[
Plot[model[2] /. ans[2], {t, O, upto}, PlotRange » {{0, 150}, {0, 800}}],
ListPlot[targetPeriod]
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BERRINOET s 7741
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LTWBA5, ERRINOLUFZEDE0 £S5 THS 5. rawModified[3] BERE N2,

n-1= {pdays, death} = Transpose[rawModified[2]];
ListPlot]
rawModified[3] = Transposee@ {pdays, death - (model[2] /. ans[2] /. t » pdays)},
PlotRange » {{0, 380}, {-30, 1200}}]

1200
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800 - 7/

ouf - 600F 7~

400 -

200} ;

Inf+ J:=

36 B-GompertzBH iR

SENIOL=[=3 ¢

Ko ERRIIF. CNETICHEE ULERRIZELS|IWe, =7 v NRERIITH %,
Ea—YURT v IICHIEMEZSZ T, Fittingd %,

2830250 TYI D 21+ T. BE I % Dh'targetPeriod TH S,

n-= targetPeriod = Select[rawModified[3], #[[1]] < 250 &];
separation = Append[separation, 250];
ListPlot[targetPeriod]
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mj= start = 1803
model[3] =nb?AExp[-c (t-start)];
initialguess = {n > 600, c » 0.06, b - 0.0001};
Show [
Plot[model[3] /. initialguess, {t, 0, 1000}, PlotRange » {{0, 270}, {0, 1100}}],
ListPlot[targetPeriod]
1

- General : 0.0001 #8908 [FTEBR(L S NSRS L TR ICIMNS TERT. BEI KON D AN G D £,

1000
800 -
600 [

Outf[+ J=

200 [

% 50 100 150 200 250
n-= ans[3] = FindFit[targetPeriod, model[3],
initialguess /. Rule -» List, t, MaxIterations -» 200]

ouf-]= {n > 693.324, c > 0.0504466, b - 0.000939972}

1= upto = 3003
Show [
ListPlot[rawModified[3]],
Plot[model[3] /. ans[3], {t, O, upto}],
PlotRange » {{0, upto}, {0, 1000}}]

. General : 0.000939972 877881 FTHEb X NTMEMEE U TR T ICIVNESTEET BENLONZTREENAHDET,
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rawModified[4] DR S 115,
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= {pdays, death} = Transpose[rawModified[3]];
ListPlot]
rawModified[4] = Transposee {pdays, death - (model[3] /. ans[3] /. t » pdays)},
PlotRange » {{0, 350}, {-30, 1000}}]
1000 [

800 -
600 [

Outf+J=

200

50 100" 150 200 250 300 350

Infe J:=

4[0] B -GompertzBi#R
24032908 TYI D 2 1F T, BB T B DhtargetPeriod TH B,

n-= targetPeriod = Select[rawModified[4], #[[1]] < 300 &];
separation = Append[separation, 300];
ListPlot[targetPeriod, PlotRange -» {{0, 350}, {-30, 500}}]
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n 1= start = 2603
model[4] = nb?AExp[-c (t-start)];
initialguess = {n > 1000, c > 0.04, b » 0.0001};
Show [
ListPlot[targetPeriod, PlotRange » {{220, 350}, {-10, 300}}],
Plot[model[4] /. initialguess, {t, 0, 1000}]

1
. General : 0.0001 328328 [ TH (b I NTHEE U TRTICIINSTEEL T RBEINCONDARNH D £

300

250 [

200 [
out- = 180T

100

50

o 0 ote | Poase®* . ) ) )
240" ° 260 280 300 320 340

B Z I-HAET. ¥ —7 v NEFRT%Z GompertzHfR T FittingE & %,

n-= ans[4] = FindFit[targetPeriod, model[4],
initialguess /. Rule -» List, t, MaxIterations -» 200]

ouf-1= {n->704.716, c > 0.0336725, b > 0.0143594}

n-J= upto = 5003
Show [
Plot[model[4] /. ans[4], {t, 0, upto}, PlotRange » {0, 550}],
ListPlot[targetPeriod],
PlotRange -» {{0, 500}, {-30, 500}}
1

. General : 0.0143594 33972 3T b I NIEE L TRTICIINS TEE T, BEINEONDIAREMNG D £,

Outf+J=
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BERFRINDOET 1 7741
rawModified[5] NER S 115,

n-1= {pdays, death} = Transpose[rawModified[4]];
ListPlot]
rawModified[5] = Transposee@ {pdays, death - (model[4] /. ans[4] /. t » pdays)},
PlotRange » { {250, 450}, {-100, 6000}}]
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5[0] B-GompertzEH#R
Z5ME360H TYI D 2 1F T, BB T B DhitargetPeriod TH B,

n-j= start = 3003
targetPeriod = Select[rawModified[5], #[[1]] <= (360) &];
separation = Append[separation, 360];

n-= ListPlot[targetPeriod, PlotRange » {{200, 450}, {0, 3000}}]
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500 |

0 L L A T
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;= model[5] =nb/MExp[-c (t-start)];
initialguess = {n » 4000, c > 0.05, b » 0.0004};
Show [
Plot[model[5] /. initialguess,
{t, 0, 1000}, PlotRange » {{200, 450}, {0, 4500}}],
ListPlot[targetPeriod]

1
. General : 0.0004 326568 X10° g sty a1t e L TR T ICIUNS TEE T, BEIN SN AN B £ T

4000
3000 -
Outf+J=

2000 -

1000

" " " " " " " 1 " " " "
200 250 300 350 400 450

targetperiodiC 7 4 T4 VU3 B

= ans[5] = FindFit[targetPeriod, model[5],
initialguess /. Rule -» List, t, MaxIterations -» 200]

ouf-}= {n - 4859.96, c » 0.0305339, b > 0.00530514}

1= upto = 6003
Show [
Plot[model[5] /. ans[5], {t, 0, upto}, PlotRange » {{200, 450}, {-50, 4000}}],
ListPlot[targetPeriod]]
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BERRINOET s 771
rawModified[6] ZER T %,

n-1= {pdays, death} = Transpose[rawModified[5]];
ListPlot]
rawModified[6] = Transposee@ {pdays, death - (model[5] /. ans[5] /. t » pdays)},
PlotRange » {{250, 550}, {-500, 5000}}]

5000
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outf+ = -
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6] B -GompertzEH#R
g6[O3560H TYID 2217 T, BB Y % Dh'targetPeriod T %o

n 1= start = 4003
targetPeriod = Select[rawModified[6], #[[1]] <= (440) &];
separation = Append[separation, 440];

n-1= ListPlot[targetPeriod, PlotRange » {{300, 500}, {-10, 3000}}]
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n 1= start = 3503
model[6] = nbAExp[-c (t-start)];
initialguess = {n > 3000, c > 0.05, b » 0.0004};
Show [
Plot[model[6] /. initialguess,
{t, 0, 1000}, PlotRange » {{0, 600}, {-500, 6000}}],
ListPlot[targetPeriod]
1

. General : 0.0004 397841 X107 |y runp o fpitiior - L TR T ICIVINS TEE T, BENLONZTAEI G £T
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1= ans[6] = FindFit[targetPeriod, model[6],
initialguess /. Rule - List, t, MaxIterations -» 300]

ouf-1= {n > 2469.96, c »> 0.0496281, b > 0.00487266}

1= Show [
Plot[model[6] /. ans[6], {t, 0, 1000}, PlotRange » {{0, 550}, {-500, 5000}}],
ListPlot[rawModified[6]]

1

. General : 0.00487266 349285 X107 |y rsafp oo 1t U TR T ICIUNS TEE T, BENSONDARMN B D T
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= {pdays, death} = Transpose[rawModified[6]];
ListPlot]
rawModified[7] = Transposee {pdays, death - (model[6] /. ans[6] /. t » pdays)},
PlotRange -» {{300, 600}, {-100, 6000}}]
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7[81 B -GompertzHH#R
761520 TYID 2 1F T BB I % Dh'targetPeriod TH 2,

Infe]:=
targetPeriod = Select[rawModified[7], #[[1]] < (540) &];
separation = Append[separation, 540];

n-j= ListPlot[targetPeriod, PlotRange » { {400, 550}, {-10, 5500}}]
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n 1= start = 4303
model[7] = nb?AExp[-c (t-start)];
initialguess = {n » 6000, c » 0.05, b » 0.00001};
Show [
Plot[model[7] /. initialguess,
{t, 0, 1200}, PlotRange » {{400, 550}, {-10, 6500}}],
ListPlot[targetPeriod]

1
. General : 0.00001 V77 X10° $TEsB(b X N f- AR & U TR T TS TEE T BENSONDARMA B D T
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mn-= ans[7] = FindFit[targetPeriod, model[7],
initialguess /. Rule -» List, t, MaxIterations -» 300]

ouf-]= {n > 5779.19, c > 0.0457629, b - 0.0000368938}

1= Show [
Plot[model[7] /. ans[7], {t, 0, 1000}, PlotRange » { {400, 600}, {-100, 6000}}],
ListPlot[targetPeriod]
1
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Infe J:=

Outfs ]=

{pdays, death} = Transpose[rawModified[7]];

ListPlot]
rawModified[8] = Transposee {pdays, death - (model[7] /. ans[7] /. t » pdays)},
PlotRange -» {{400, 800}, {-500, 5000}}]
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Infe]:=

Infe J:=

Outf[+ J=

£8[EF700H TYID 7217 T. BFE Y % Dh'targetPeriod T %o

targetPeriod = Select[rawModified[8], #[[1]] < (700) &];
separation = Append[separation, 700];

ListPlot[targetPeriod, PlotRange -» { {400, 750}, {-200, 6000}}]
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n- 1= start = 5603
model[8] = nb?AExp[-c (t-start)];
initialguess = {n > 3000, c > 0.06, b » 0.0001};
Show [
Plot[model[8] /. initialguess,
{t, 0, 1200}, PlotRange » {{500, 700}, {-10, 5500}}],
ListPlot[targetPeriod]

1
.| General : 0.0001 390831 X10" |4 rum b o fpitis s L TR T IS TEET, BENEONITAMI G £7
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n-1= ans[8] = FindFit[targetPeriod, model[8],
initialguess /. Rule - List, t, MaxIterations -» 300]

our-= {n > 2883.17, c > 0.0575884, b > 0.000529802}

1= Show [
Plot[model[8] /. ans[8], {t, 0, 1000}, PlotRange » { {400, 800}, {-300, 4000}}],
ListPlot[targetPeriod]

1
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= {pdays, death} = Transpose[rawModified[8]];

Outf+ ]=

ListPlot]

rawModified[9] = Transposee {pdays, death - (model[8] /. ans[8] /. t » pdays)},
PlotRange -» { {600, 880}, {-500, 12000}}]
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9[o] B -GompertzHH#R
ZE8ElF700H TYID 7217 T, BHE I B Dh'targetPeriod TH 2,

Infe J:=

Outf+J=

9o[a] H DtargetPeriodZ GompertzBR#R Tld. fitting TE R LAY, LogisticBRiR (X fitting T=E %, t-
argetPeriotdZ BT S EEKICT L T, EHREIRIBLILETZABDLE5D WRET S
ERICTIVFUNMTIEZED., HCICESHBLBO>TWBRERBIRS, chEREORRFLE
ULTHELNWTHEOD. EHEZXH. ERVERET BICHES T, GompertzBIfRIC K 57 «

YT 4 Y IDEREE T > T,

targetPeriod = Select[rawModified[9], #[[1]] < (800) &];
separation = Append[separation, 800];
ListPlot[targetPeriod, PlotRange -» {{700, 880}, {-100, 12000}}]
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nj= start = 7203
model[9] = nbAExp[-c (t-start)];
initialguess = {n » 9000, c » 0.050, b » 0.00005};

Show|[
Plot[model[9] /. initialguess,
{t, 0, 1200}, PlotRange » {{700, 820}, {-100, 12000}}],
ListPlot[targetPeriod]

1
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= ans[9] = FindFit[targetPeriod, model[9],
initialguess /. Rule - List, t, MaxIterations -» 300]

ouf-l= {n > 11247.8, c > 0.0551093, b - 0.0000271844}

1= Show [
Plot[model[9] /. ans[9], {t, 0, 1200}, PlotRange » {{650, 850}, {-10, 12000}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]

1
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= {pdays, death} = Transpose[rawModified[9]];
ListPlot]
rawModified[10] = Transposee {pdays, death - (model[9] /. ans[9] /. t » pdays) },
PlotRange -» {{650, 950}, {-500, 2500}}]
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9[o] B MtargetPeriod % GompertzBifR Tld. fittingTE R WA, LogisticBR#R & fitting TE oo t-
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Infe J:=
targetPeriod = Select[rawModified[10], #[[1]] <= (850) &];
separation = Append[separation, 810];
ListPlot[targetPeriod, PlotRange -» { {650, 900}, {-100, 1000}}]
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nj= start = 8103
model[10] = nb/MExp[-c (t-start)];
initialguess = {n -» 800, c » 0.090, b » 0.00005} ;

Show|[
Plot[model[10] /. initialguess,
{t, 0, 850}, PlotRange -» {{650, 900}, {-10, 1000}}],
ListPlot[targetPeriod]

1

. General : 0.00005 486446 X10% [y TFanp oo -edbisr o TR (SIS TEET. BEN LN RN B D £7-
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400
200 +
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0 | - '#? - - - .' — A. — - n n 1 n n n n il
700 750 800 850 900

n-= ans[10] = FindFit[targetPeriod, model[10],
initialguess /. Rule -» List, t, MaxIterations -» 300]

our-]= {n - 1257.75, c > 0.0551704, b - 0.0147019}
1= Show [

Plot[model[10] /. ans[10], {t, 6, 1200}, PlotRange » {{650, 890}, {-10, 1200}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]

1
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= {pdays, death} = Transpose[rawModified[10]];
ListPlot]
rawModified[11] = Transposee {pdays, death - (model[10] /. ans[10] /. t -» pdays)},
PlotRange -» {{800, 1050}, {-500, 18000}}]

L /"I"..
15000 - e
L -
10000
outf+J= [
5000 -
0 I . M P RS S S S T S S SR
850 900 950 1000 1050

11[5]H-GompertzHi iR

FMlHIN TR ST, RO ETILTIERIETE TLVRL, rawModified[11]BER5(C D W TEE
ffiZEINZ %,

n-= targetPeriod = Select[rawModified[11], (800) < #[[1]] < (910) &];
ListPlot[targetPeriod, PlotRange -» {{800, 920}, {-100, 1000}}]

1000
800 -

600 -

outf+ = o
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n 1= start = 8403
model[11l] =nb”2Exp[-c (t-start)];
initialguess = {n » 600, c » 0.080, b » 0.00002};
separation = Append[separation, 840];
Show|[
Plot[model[11] /. initialguess,
{t, 0, 1000}, PlotRange -» {{800, 950}, {-10, 1000}}],
ListPlot[targetPeriod]

1
. General : 0.00002 82714 X10% yTrun b oo i - TR SIS TEET. BEN SN AN B D £7
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n-1= ans[11] = FindFit[targetPeriod, model[11],
initialguess /. Rule - List, t, MaxIterations -» 300]

our-1= {n > 1080.94, c > 0.0317501, b - 0.0198488}

inf-1:= Show [
Plot[model[11] /. ans[11], {t, 0, 1200}, PlotRange » {{750, 950}, {-10, 1000}}],
ListPlot[targetPeriod, PlotStyle -» {PointSize[0.01]}]

1
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= {pdays, death} = Transpose[rawModified[11]];
ListPlot[
rawModified[12] = Transposee {pdays, death - (model[11] /. ans[11] /. t » pdays)},
PlotRange -» {{800, 1100}, {-500, 18000}}]

L ‘.":
15000 - /
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outf+J= [

5000 -

J
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850 900 950 1000 1050 1100

12[0] B-LogisticHA#R

FMlHIN TR ST, RO ETILTIERIETE TLVRL. rawModified[12]BFR5(C D W TEE
ffiZEINZ %,

n-= targetPeriod = Select[rawModified[12], (900) < #[[1]] < (970) &];
ListPlot[targetPeriod, PlotRange -» {{850, 1000}, {-200, 16000}}]
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n 1= start = 9003
model[12] =n/ (lL+cExp[-an (t-start)]);
initialguess = {n-> 12000, c » 5.5, a - 0.000002};
separation = Append[separation, 900];
Show|[
Plot[model[12] /. initialguess,
{t, 0, 1100}, PlotRange » {{800, 1000}, {-100, 12000}}],
ListPlot[targetPeriod]
1
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n-= ans[12] = FindFit[targetPeriod, model[12],
initialguess /. Rule -» List, t, MaxIterations -» 300]

ourj- {n—12832.6, c > 90.3437, a > 7.60382x10°°}

1= Show [
Plot[model[12] /. ans[12], {t, 0, 1100},
PlotRange » { {850, 1000}, {-10, 12000}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]
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= {pdays, death} = Transpose[rawModified[12]];
ListPlot]
rawModified[13] = Transposee {pdays, death - (model[12] /. ans[12] /. t » pdays)},
PlotRange » {{900, 1100}, {-500, 4000}}]
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= targetPeriod = Select[rawModified[13], (960 < #[[1]] < 1020) &];
ListPlot[targetPeriod, PlotRange » {{900, 1050}, {-100, 3000}}]
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n 1= start = 9503
model[13] =nb/MExp[-c (t-start)];
initialguess = {n » 6000, c » 0.03, b » 0.00002};
separation = Append[separation, 950];
Show|[
Plot[model[13] /. initialguess,
{t, 0, 1050}, PlotRange -» {{920, 1050}, {-10, 5000}}],
ListPlot[targetPeriod]

1
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n-= ans[13] = FindFit[targetPeriod, model[13],
initialguess /. Rule - List, t, MaxIterations -» 300]

our-= {n > 3633.5, c > 0.0389732, b > 0.000632954}

1= Show [
Plot[model[13] /. ans[13], {t, 0, 1200}, PlotRange » {{750, 1100}, {-10, 3000}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]

1
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= {pdays, death} = Transpose[rawModified[13]];
ListPlot]
rawModified[14] = Transposee {pdays, death - (model[13] /. ans[13] /. t » pdays)},
PlotRange » {{1000, 1050}, {-100, 1000}}]
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FMHINTH ST, HEIOETILTIERIRTE TLRL. rawModified[14]BFRFIC D W TEE
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1= targetPeriod = Select[rawModified[14], (1010 < #[[1]] < 1080) &];
ListPlot[targetPeriod, PlotRange » {{1000, 1200}, {-100, 30000}}]
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Infe J:=

Outfs J=

Inf+]:=

Outf+J=

Infe]:=

Outfs J=

Infe J:=

start = 1040;
model[14] =n/ (lL+cExp[-an (t-start)]);
initialguess = {n > 26000, c » 5.5, a-» 0.000002};
Show [
Plot[model[14] /. initialguess,
{t, 0, 1200}, PlotRange » {{1000, 1200}, {-10, 28000}}],
ListPlot[targetPeriod]

1
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ans[14] = FindFit[targetPeriod, model[14],
initialguess /. Rule -» List, t, MaxIterations -» 300]

[n>14143.2, ¢ > 9.19489, a > 5.71749 x 10 °}

Show[
Plot[model[14] /. ans[14], {t, 0, 1200},
PlotRange » {{1000, 1300}, {-10, 28000}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]
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n 1= start = 1010;
model[14] =nb/MExp[-c (t-start)];
initialguess = {n > 28000, c > 0.04, b » 0.000001};
separation = Append[separation, 1010];
Show|[
Plot[model[14] /. initialguess,
{t, 0, 1200}, PlotRange » { {1000, 1200}, {-10, 28000}}],
ListPlot[targetPeriod]

1
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outf« J= [
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n-j= ans[14] = FindFit[targetPeriod, model[14],
initialguess /. Rule -» List, t, MaxIterations -» 300]

ourj= {Nn->31439.4, c > 0.0263604, b > 0.00106182}
1= Show [
Plot[model[14] /. ans[14], {t, 0, 1200},
PlotRange » {{1000, 1300}, {-10, 28000}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]
1
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= {pdays, death} = Transpose[rawModified[14]];
ListPlot]
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rawModified[15] = Transposee {pdays, death - (model[14] /. ans[14] /. t -» pdays) },

PlotRange - {{1000, 1200}, {-500, 20000} }]
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n-j= targetPeriod = Select[rawModified[15], (1070 < #[[1]]) &];
ListPlot[targetPeriod, PlotRange -» {{1050, 1200}, {-100, 20000}}]
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n 1= start = 1070;
model[15] = nb/MExp[-c (t-start)];
initialguess = {n-> 16000, c > 0.06, b » 0.000001};
separation = Append[separation, 1070];
Show|[
Plot[model[15] /. initialguess,
{t, 0, 1200}, PlotRange » {{1050, 1200}, {-10, 28000}}],
ListPlot[targetPeriod]

1
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= ans[15] = FindFit[targetPeriod, model[15],
initialguess /. Rule -» List, t, MaxIterations -» 300]

oufj= {N->11191.3, c > 0.063191, b - 0.00455229}
1= Show [
Plot[model[15] /. ans[15], {t, 0, 1200},
PlotRange » {{1060, 1300}, {-10, 20000}}],
ListPlot[targetPeriod, PlotStyle » {PointSize[0.01]}]
1
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SHBLAER & SR

AQICH T BHTREFTERDIERE

RBERET/L model[x]ICERDT—% (CFitting S B o BIR D /8T X — 5 OHEEE ans[x] % #E
UeBEBRETINZMAGLELE. RAMERRICER L (t>Infinity). 2FETILZER %,
n-1= nf = (model[1] /. ans[1]) + (model[2] /. ans[2]) +
(model[3] /. ans[3]) + (model[4] /. ans[4]) +
(model[5] /. ans[5]) + (model[6] /. ans[6]) + (model[7] /. ans[7]) +
(model[8] /. ans[8]) + (model[9] /. ans[9]) + (model[10] /. ans[10]) +
(model[11] /. ans[11]) + (model[12] /. ans[12]) + (model[13] /. ans[13]) +
(model[14] /. ans[14]) + (model[15] /. ans[15]);
{percent = 100 Divide[nf /. t » Infinity, population], population x percent / 100}

our - {0.0581505, 73770.}

n-= marker = Map[{#, nf /. t -» #} &, separation];

. General : 0.0000112182 33758 X10%° [y Esmfp oo 1t - U TR T ICIUNS TEE T, BEN LN I TRAMEN B D £
- General :
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= fdate = First[ddata] [[1]];
ldate = Last[ddata] [[1]]}
upto = 1300}

Show|[

Plot[ (model[1] /. ans[1]) + (model[2] /. ans[2]) + (model[3] /. ans[3]) +
(model[4] /. ans[4]) + (model[5] /. ans[5]) + (model[6] /. ans[6]) +
(model[7] /. ans[7]) + (model[8] /. ans[8]) + (model[9] /. ans[9]) +
(model[10] /. ans[10]) + (model[11l] /. ans[11]) + (model[12] /. ans[12]) +
(model[13] /. ans[13]) + (model[14] /. ans[14]) + (model[15] /. ans[15]),

{t, 0, upto}, PlotRange -» {{0, upto}, {0, 85000}}, PlotTheme -» "Grid",
PlotStyle -» {Orange, Thickness[0.005]}],

ListPlot[raw, PlotStyle -» AbsolutePointSize[3],

PlotLegends - Placed[Text[Style[country <>"\n" <> "Estimated death ratio: " <>
ToString[DecimalForm[percent, 3]] <>" %", 13, Bold]], {0.3, 0.75}11,

(xListPlot[marker],
Map[markerLegend[marker[[#]]]&,{6,7,8,9,10,11,12,13,14}],%)

ImageMargins - 20,

Frame -» True,

PlotLabel -» DateString[fdate] <> "-" <> DateString[ldate],

FrameLabel -» {Style["Days passed from the first report day", 13],
Style["Accumulated death", 13]}, LabelStyle » {Black}]

- General : 0.000939972 76957 [FIEMRbENIHmEE L TRTICIPNSTEET, BEIN KON I AN HD £
- General : 0.0143594 ®33%83 [yHB b nfclii#i e UTRTITIMNS TEET. BENLONBTIREMAH D XT.

. General : 0.00530514 990285 [ZTHB(L X NIctmitis U TR IS ITEET. BEISONBIREENH D £,
- General : ZMEtEH(C, DZNUEDHEAIFTRRINELA,
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n-= {pdays, death} = Transpose[raw];
diff =
Transposee {pdays, 100 x (death - (et = (model[1] /. ans[1]) + (model[2] /. ans[2]) +
(model[3] /. ans[3]) + (model[4] /. ans[4]) +
(model[5] /. ans[5]) + (model[6] /. ans[6]) /. t » pdays)) / et};

ListLinePlot[diff,

PlotRange -» {Automatic, {-5, 5}},
PlotLegends » Placed[Text[Style[country, Bold]], {0.2, 0.8}]]

an

Outfs J=

-2

-4

ListLinePlot[{diff, EntropyFilter[diff, 1] // N}, PlotRange]
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Infe J:=

Out[+ ]=
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Show[ListPlot[raw], ListPlot[rawModified[2]],
ListPlot[rawModified[3], PlotRange » All]]
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