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2019 Novel Coronavirus COVID-19 (2019-nCoV) Data Repository by Johns Hopkins CSSE
https://github.com/CSSEGISandData/COVID-19
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JSON time-series of coronavirus cases (confirmed, deaths and recovered) per country - updated
daily
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In[1]:=

Out[6]=

In[7]:=

out[10]=

Infs ]:=

country = "Germany";

population = 83517 046;

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]

{ Fri 15 Oct 2021 ,946@5}
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i4 = Map[{QuantityMagnitude[#[[1]] - firstday], #[[2]]} &, ddata];
raw = Map[First, Gather[i4, #1[[2]] = #2[[2]] &]1;

rawModified[1] = raw;

ListPlot[raw]
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delta = Apply[Subtract, Map[Reverse,
BlockMap[Transpose, Select[raw, 30 < #[[1]] < 550 &], 2, 1], {2}1, {2}1;
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n-j= ListLinePlot[Map[Last, delta], PlotRange » {0, 1600}]
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nii1= rawModified[1] = raw;
targetPeriod = Select[rawModified[1], #[[1]] =< 120 &]
ListPlot[targetPeriod]
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n4:= start = 703

model[1l] = nbAExp[-c (t-start)];

initialguess = {n-> 10000, c » 0.05, b » 0.04};

Show [
Plot[model[1l] /. initialguess, {t, 0, 200}, PlotRange -» {{0, 150}, {0, 10000}}],
ListPlot[targetPeriod]
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Fittings & %,
niie= ans[1] = FindFit[targetPeriod, model[1],
initialguess /. Rule - List, t, MaxIterations -» 200]

oufig= {N - 8728.04, c > 0.0714435, b - 0.104764}
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9= Show [
Plot[model[1l] /. ans[1], {t, 0, 150}, PlotRange -» {{0, 150}, {0, 10000}}],
ListPlot[targetPeriod]
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nezop= {pdays, death} = Transpose[rawModified[1]];

ListPlot]
rawModified[2] = Transposee@ {pdays, death - (model[1] /. ans[1] /. t -» pdays) }]
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nies;= targetPeriod = Select[rawModified[2], #[[1]] < 180 &]
ListPlot[targetPeriod]
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nes)= start = 1203
model[2] = nb?AExp[-c (t-start)];
initialguess = {n - 450, c > 0.04, b > 0.08};
Show [
Plot[model[2] /. initialguess, {t, 0, 1000}, PlotRange » {{0, 170}, {0, 800}}],
ListPlot[targetPeriod]

1

800 -
600 -
Outfeg)= 400
200 -
o™ - ° °
I o a8 1 1
0 50 100 150

VHEZE5EZT. §—7 v k&2 3RR5%ZGompertzBi#R ICFittingS & %,

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

oupegl= {N - 410.996, c > 0.0588294, b - 0.0332348}
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@)= upto = 2003
Show [
Plot[model[2] /. ans[2], {t, O, upto}, PlotRange » {{0, 200}, {0, 800}}],
ListPlot[targetPeriod]
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na2= {pdays, death} = Transpose[rawModified[2]];
ListPlot]
rawModified[3] = Transposee {pdays, death - (model[2] /. ans[2] /. t » pdays)},
PlotRange » {{0, 380}, {-30, 1200}}]
1200 -

1000 |
800 -
outa= 00T

400

50 100" 150 200 250 300 350

In[34]:=

3[0]H

BolcRRIIFE. CNETICHEHELRRINZELS W, §—T v NERIITH 2,
Ea—YURT o v IICHBREZSZ T, Fittingd %,



10 | 6deathGerman.nb

FE3EFxH T D 2T T, BB T 3 DhHitargetPeriod TH %,

ni3s= targetPeriod = Select[rawModified[3], #[[1]] < 430 &];
ListPlot[targetPeriod]
70000

60000 /

50000 §

40000
Out[36]=

30000

20000 I'4

10000 J
- L L L

£ 100 200 300 400

ne7= start = 2603
model[3] =n/ (L+cExp[-an (t-start)]);
initialguess = {n - 75000, c - 100, a » 0.0000006}
Show [
Plot[model[3] /. initialguess,
{t, 0, 1000}, PlotRange » {{200, 450}, {0, 75000}}],
ListPlot[targetPeriod]]

ouser- {n > 75000, c > 100, a > 6. x 107"}
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n411= ans[3] = FindFit[targetPeriod, model[3],
initialguess /. Rule - List, t, MaxIterations -» 200]

ouai= {n > 67921., c > 100.836, a > 7.07315x 10 '}
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2= upto = 4303
Show [
ListPlot[rawModified[3]],
Plot[model[3] /. ans[3], {t, O, upto}],
PlotRange -» {{0, upto}, {0, 75000}}]
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na4= {pdays, death} = Transpose[rawModified[3]];
ListPlot[
rawModified[4] = Transposee@ {pdays, death - (model[3] /. ans[3] /. t » pdays)},
PlotRange » {{0, 550}, {-30, 12000}}]
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Logistic curve

ni4ei= targetPeriod = Select[rawModified[4], #[[1]] <= (560) &];
ListPlot[targetPeriod]
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n4el= start = 4203
model[4] =n/ (L+cExp[-an (t-start)]);
initialguess = {n -» 4000, c » 100, a -» 0.00006}
Show[
Plot[model[4] /. initialguess,
{t, 0, 1000}, PlotRange » {{400, 450}, {0, 5000}}],
ListPlot[targetPeriod]]
ous0)= {Nn - 4000, c - 100, a > 0.00006}
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ns2= ans[4] = FindFit[targetPeriod, model[4],
initialguess /. Rule - List, t, MaxIterations -» 200]

ousz- {n > 14329.6, c > 22.9594, a - 4.42136 x 10°°}
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nss= {pdays, death} = Transpose[rawModified[4]];
ListPlot]
rawModified[5] = Transposee {pdays, death - (model[4] /. ans[4] /. t » pdays)},
PlotRange -» {{520, 650}, {-30, 4000}}]
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Logistic curve
niss= targetPeriod = Select[rawModified[5], #[[1]] = (520) &];

ListPlot[targetPeriod]
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In[57):=

Out[59]=

Out[60]=

In[61]:=

out[e1]=

start = 520;
model[5] =n/ (L+cExp[-an (t-start)]);
initialguess = {n -» 4000, c » 40, a » 0.00001}
Show [
Plot[model[5] /. initialguess,
{t, 0, 1000}, PlotRange » {{520, 650}, {0, 5000}}],
ListPlot[targetPeriod]]

{n > 4000, c > 40, a > 0.00001}
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ans[5] = FindFit[targetPeriod, model[5],
initialguess /. Rule -» List, t, MaxIterations -» 200]

{n-6313.28, c > 96.7156, a > 6.51272 x 10 °}
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AT B TRDHETE

percent =
100 Divide[ (model[1] /. ans[1]) + (model[2] /. ans[2]) + (model[3] /. ans[3]) +
(model[4] /. ans[4]) + (model[5] /. ans[5]) /. t » Infinity, population]

0.116986

population x percent / 100
97703.
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fdate = First[ddata] [[1]]};
ldate = Last[ddata] [[1]]}

upto = 700;

Show [
Plot[ (model[1] /. ans[1]) + (model[2] /. ans[2]) + (model[3] /. ans[3]) +
(model[4] /. ans[4]) + (model[5] /. ans[5]), {t, @, upto}, PlotTheme -» "Grid",
PlotRange -» {{0, upto}, {0, 100000}}, PlotStyle -» {Purple, Thickness[0.005]}],
ListPlot[raw, PlotLegends -
Placed[Text[Style[country <>"\n" <> "Estimated death ratio: " <>
ToString[DecimalForm[percent, 3]] <>" %", 13, Bold]], {0.3, 0.75}11,

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}]
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ET I ERMEMEDRE

n- 1= Clear[et]

n-= {pdays, death} = Transpose[raw];
diff =
Transposee {pdays, 100 * (death - (et = (model[1] /. ans[1]) + (model[2] /. ans[2]) +
(model[3] /. ans[3]) + (model[4] /. ans[4]) /. t » pdays)) / et};

ListLinePlot[diff,
PlotRange -» {{100, 500}, {-20, 20}},
PlotLegends -» Placed[Text[Style[country, Bold]], {0.2, 0.8}]]
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1= filter = EntropyFilter [Transpose[raw] [[2]], 5] // N

m-- ListLinePlot[filter]

24
23H
2203

21

Outf+J=

2.0

RN I S S S TS S S S S [N S S S S I S S S S AT SO ST SO |

50 100 150 200 250 300 350

F&H

BERRINZET 1« 7710 (BRRIDSETIHEEZZEUSIWEE
EHICRRRINE T D) I HBIEONEE (3[EX TDE)

Bz, BEFRIZ., BEROBED OIAHSIBEIC. GompertzBIRIC 7 4+ v T VIS &



Infe J:=

Outf+J=

6deathGerman.nb | 17
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Show[ListPlot[raw], ListPlot[rawModified[2]],

ListPlot[rawModified[3], PlotRange » All]]
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SE (P) = - )P (X) logP (X)



