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ClearAll["Global™ %"]
(«BERFIUA Mata={v1,v2,...vn} DEEHtFbriCH>THEIL, dataD R4 E B EHREKE/ESD. BKOUA MER T 3% i Funcs,
EZOYA MEIERL T BEM Mslopes. funcsEHlA B dataDINRIALIE/EFSBARN multifit.
slopes®#lH & htdataDEEOFEII7EEZEEN multislope. HICtOBIH. «)
zip[A_List, B_List] := Partition[Riffle[A, B], 2]
slopes[data_, br_] := Module[{a, b}, Table[
a /. FindFit[zip[Range[br[k], br[k + 1]], Take[data, {br[k], br[k +1]}]], ax+b, {a, b}, x], {k, 1, Length[br] -1}]]
pieces[data_, br_] := Table[Fit[zip[Range[br[k], br[k + 1]], Take[data, {br[k], brTk +1]}11, {1, x}, X1,
{k, 1, Length[br] -1}]
multifit[data_, br_] := WhicheeFlatten[Table[{br[k] < x < br[k + 1], pieces[data, br] [k}, {k, 1, Length[br] -1}]1] /.
{x -t}
multislope[data_, br_] := WhicheeFlatten[Table[{br[k] < x < br[k + 1], slopes[data, br][k]}, {k, 1, Length[br] -1}]1] /.
{x -t}

. SIREm

s = Susceptible (FEHTTHEAI), i-=1Infected (BHE), r =Recovered (EIHE, FEHEYL), c=Confirmed Case=1i+r T3k
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lr] Fzldlrec |EEE SIREROEEEDERETS. BAFCIEEE LB, EEESFEIETS.
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ConfirmedCaseld BB DB E T—IB DT, infected= active case (B&E. LI Flinf)) (3,
TNHLEEFEEREESI VL DICES. SHIC(EEEF +FEEFE)NS0 NI BMBHTHAS.
LLTF,day1-rech’50 A LL_EEL STz HDindex. dayl- inf<10 Fz3 R T— 4 %15 H Dindex.
inf0,rec0,deaths0,cases0,days0-»£TMDT—A4. inf,rec,deaths,cases,days-day1hboDT—%3,
period-day1hbdaylETO B £

in71- casesGlobal = Import[
"https://raw.githubusercontent.com/CSSEGISandData/COVID-19/master/csse_covid_19_data/csse_covid_19_time_series/
time_series_covid19_confirmed_global.csv"];
deathsGlobal = Import[
"https://raw.githubusercontent.com/CSSEGISandData/COVID-19/master/csse_covid_19_data/csse_covid_19_time_series/
time_series_covid19_deaths_global.csv"];
recGlobal = Import[
"https://raw.githubusercontent.com/CSSEGISandData/COVID-19/master/csse_covid_19_data/csse_covid_19_time_series/
time_series_covid19_recovered_global.csv"];
countries = Drop[casesGlobal[All, 2], 1];

nation = "Japan"; (+ EOUALDDH. United States (& US. UK (& United Kingdom. )

casesO = casesFromJH = Plus @@ (Drop[#, 4] &) /@Select[casesGlobal, Part[#, 2] == nation &];
recFromJH = Plus @@ (Drop[#, 4] &) /@Select[recGlobal, Part[#, 2] == nation &];

deaths@ = deathsFromJH = Plus @@ (Drop[#, 4] &) /@Select[deathsGlobal, Part[#, 2] == nation &];
rec@ = recFromJH + deathsFromJH;

inf@ = casesoO - reco;

dayl = FirstPosition[ rec@ - 50, _?Positive] [1]; (xrec>50MDNI bx)

dayInfLess10 = Flatten[Position[ inf@ - 10, _?Negative]];

dayl = Min[Select[dayInfLess1@, # > dayl &] - 1, Length[cases@]]; (»inf<10lCB3EH Ik «)
datesGlobal = Drop[casesGlobal[1], 4];

period = dayl - dayl + 1;

inf = Take[ inf@, {dayl, dayl}];

rec = Take[ reco, {dayl, dayl}];

cases = Take[ cases@, {dayl, dayl}];

deaths = Take[ deathso, {dayl, dayl}];

dates = Take[datesGlobal, {dayl, dayl}];
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Log(rec)DIEE m, &R$H3.

B E T+ ZREFESIF EIET EEOFItREAE DI S5 (oneFit) 1&T T Dbreaks(CHE> THARE 5 EILT
FitZ{E57 & (multifit) J2EE 8T 3. = breaks(d, Default TldM 4 ldt=1, 15, R OHDLEDHICEE.
LU U57% B CRERE LGNSR E . (BLEMIE1, B (IperiodlZT3)

haba = 5; (»iBEERTE*)

breaks = Table[1 + habak, {k, @, (period-1) /haba-1}] // Append[period];

(x U572 ATRTERBLSERDITRE, EICEY+)

mhaba = Round [Mean [Take [RotateLeft[breaks] - breaks, {1, Length[breaks] -1}]111;
Print[Style["breaks (fRHTHAREID5>El) =" <> ToString[breaks], Larger, Blue]]

logRmultifit[t_] = multifit[Log[rec], breaks]; (xLog (rec) DIFNERNTEL«)
mr[t_] = multislope[Log[rec], breaks]; (xm.D¥EJ5Tx)
mrByOneFit = D[Fit[Log[rec], Table[t k, {k, @, 10}], t], t]; (+2&KICFitEMEALMS -onefits)
mrByMovingAverage = Differences [MovingAverage[Log[rec], 5]11;
GraphicsRow[ {DateListPlot[TimeSeries[rec, {dates}], PlotLabel » nation<>": recovered (rechse ALl EICE-I=AHMD)"],
DateListLogPlot[TimeSeries[cases, {dates}], PlotLabel - nation<>": Log(rec) (rechise ARLLICBoREHD) 1},
ImageSize -» 700] // Quiet
GraphicsGrid[{ {Show[{ListLinePlot[Log[rec], PlotStyle -» {Thin, Blue}],
Plot[logRmultifit[t], {t, 1, period}, PlotStyle » Red]},
PlotLabel - "recOFIF7" <> ", B :data, I :multifit CE¥ERME" <> ToString [mhaba] <> ") "], ListLinePlot|[
{Log[rec], MovingAverage[Log[rec], 5], MovingAverage[Log[rec], 10]}, PlotLabel » "Log[rec] DB (0,5,10H) "]},
{Plot[{Tooltip[mr[t], "multifit"], Tooltip[Evaluate[mrByOneFit], "onefit"]},
{t, 1, period}, AxesOrigin -» {@, @}, ExclusionsStyle - Lighter[Purple],
PlotLabel - "Log[rec]OfEZE m.:" <> " multifit (EX¥EMIIE" <> ToString[mhaba] <> ") toneFit"],
ListLinePlot [mrByMovingAverage, PlotLabel » "Log[rec] D{EZ m.: SHOBEITFHEES"]1}}, InageSize » 700]

breaks (fAHT AN E]) = (1, 6, 11, 16, 21, 26, 31, 36, 41, 46, 51, 56, 61, 66, 74}

Japan: recovered (rech'50 A LL LICHE 5% BHMD) Japan: Log(rec) (rech'50 A LA E(CT3o7= B VD)
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320TS7DERIZRUES, BT, PPEHNREHOERMNEICTNS. onefit & multifit EEEAZE
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m,hbyekHB.

SIRE Tl
ds/dt=-Bs*i, di/dt=Bs*i-yi, dr/dt=yi (B,yldEE)
—Ea0ns L1 AL 4T yolog r 0YSIOREE m, ETBE, y=m,

DateListPlot [TimeSeries [#, {dates}] & /@ {inf / cases, rec / cases, rec / inf},

inf rec rec
", ", "—"1, PlotRange -» {0, 1}, PlotLabel - "i,r,c U)H.'."]
cases cases inf

irc @k
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y = m*t/i iZhvn, Thibhpy DT 570133,
i FEVHB TR —BELTLNITBOER, BENR ERERIEEL
LehtoT r/i G TEZT(CHMUCHIIZETERS.

AR

yTable = Table[mr[t], {t, 1, period}] % rec / inf; (xy=m.«r/i. BR43EE#«)
DateListPlot[TimeSeries[yTable, {dates}],
PlotLabel - "y®DJ357" <> " (FHXMIE" <> ToString[mhaba] <> ")", AxesLabel » "y"]
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¥ = TrimmedMean [yTable, {©.2, ©.2}] // N;
Print[Style["HifiTHICLDIE (v, EIE (L) BE)=(" <> ToString[¥] <>"," <> ToString[1/¥] <> "H}", Larger, Blue]]

BMEHICLDE (v, EIER(EZE) B3 -{0.0213305,46.8813H}

LoOEEER)AHETREES. I0FI2r AEBOTLBEIRE RN
—7, EEOETIE y=0.13(E#E B #=8H)

FTTIELDHS. CORIC rOZELEITTIE vy OEERDHIIDEL,
RETHHHBRAMIENET vk R E—EICRHTHEL.

[EICOEERMDICEVESM1ERTE y D2 LENEHEDT y=0.016/-7. ZOEE

TSERRICIE r A5 85T T— LD R EVTREMEA R LY. 2R, BEHEOT 4B EHFShEVELHD
worldodata.org TlIEIEEDT—FFENTELDT +HEEEDNHZ1EEIVT
ZOEAELI—DOLIFE. LTI y=0.016(5/118R)ICH LT, ELVEXTHS.
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m 4. r (FRETTAEDL LT (BRFEREDER)

(y=0.016(5/11BF R)ICX LT, BLVEXTHS. EHEFIITEEESHBIETS. HLrec [ EEESHIETS.)

n73- DateListPlot[TimeSeries[{ (rec - deaths) / deaths}, {dates}], PlotLabel -» "E{E&/3EH "]
TrimmedMean [N[ (rec - deaths) / deaths], {0.2, 0.2}];
Print[Style["[Elf#%& /FE&=" <> ToString[%], Blue, Larger]]

EEESEE

out[73]=
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[E118% /5E#& -6.85689

L%R%E BEEFIFEED65EULMVD, BERDKIEE [T 2% <HVTHB.
AN EIEEDFEED6.515G 5, BREE[EEEEVETTHS. (1/7.5=13%)
chid BEETI0ICHNE Y BEHE pH, BT HDICENSFEHHEq
eLizt# (p=EE A #=1/y ), +52IC p>q BLERBHATES.

in4s)- sol = FindFit[Log[cases], mt +n, {m, n}, t];
g[t_]=(mt+n) /. sol;
a = Exp[m] /. sol;
GraphicsRow[ {Import["http://mixedmoss.com/miscellaneous/MathematicaSIRModel/deathRatio.jpg"],
DateListPlot[TimeSeries[#, {dates}] & /@ {Log[cases], Table[g[t], {t, 1, period}]},
PlotLabel - "y=1og (cases) tERALly=g[t] "]},

ImageSize -» 600]

Print[Style["log(cases)="<>ToString[g[t]] <>", cases=cxa® (a=" <> ToString[a] <>")", Blue, Larger] ]

y=log(cases)LE & {Ely=g|t]

Qut[48]=
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log(cases)=6.23409 + 0.0564484 t, cases=cxa‘(a=1.05807)

Confirmed cases [FEXRBICHEMBEBE DT cases = c+at = f (t) (a, cEH) &BITE. (5/11 BETI)
p>qdtE EEE/ FEENe .5, BLRH2%EBZELDL,

t- *0.98
6.5= EEE /EE = fi P) =49 % g7 "
f(t-q) +0.02

#IC p-g=1log, (49/6.5)

casesDT—AhD a #ETRHDE a=1.07T
p=1/y¥=1/0.0166=60 H,
q=p-1log, o, (49/6.5) =30 H

El3. chid BhLLY. #ICyld 0.0166 D KELELELTELY.
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[HEm] ERMNBEAB RIS TEELNEES>TWAY, 5/ 19 BrmTlIHEIEW® Mcases = ¢ » a1 BRRRDILZHLN.
(A LETRECEBIO>TNTNDS) LELK>TEOKXZOEDEH B UENERDIITEN.

ffAINICB L yOfEe .016 IIKREVCERFIFEEVEL. ERGHERME HERAEMHE, BAPHBLANT RETROLEL.

m 5. REM=HInation, dates , breaks ,cases,rec,deaths] Z Export

insoi- Export["nation.txt", nation];
Export["numbers.csv", {dates, breaks, cases, rec, deaths}];



