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4 THERBEDODANOFASIY OFHEIOF 7MLV ADRBREREN

z <- read.csv( "Tokyo_Covid-19 regression.csv")
par( mar=c(2,2,1,1))
plot( z[,2], type="h",Iwd=5,col="aquamarine3" )

£7-1F
barplot( z[,2],col="aquamarine3",border=F )
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4 THERBEDODANOFASIY OFHEIOF 7MLV ADRBREREN

x <- read.csv( "Tokyo Covid-19 regression.csv")

par( mar=c(2,2,1,1))
plot( z[,c(6,2)], pch=16)

# A SRR
plot( log10(z[,61),z[,2], pch=16)
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HEEETIL

# BERROF

x <- log10( z[,6])

y <-z[,2]

fit <- Im(y~x)

plot( x,y,pch=16)
abline( fit, col="red" )

fit # [mRFREHE (WH, EX)
Im(formula =y ~ x)
Coefficients:
(Intercept) X

-1.779 3.189

8> BRI

EFFRrEfO AOZEE O X
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ZIER[EIEETIL

#au##t ZIE[A)F ##H4##
plot( x,y,pch=16)
newdata <- seq( 2.3,4.3, length=100 )

# EiR[E)E

fit<-Im(y ~ x)

beta <- coef(fit)

pred <- beta[1] + beta[2]*newdata

points( newdata,pred, type="I", col="red" )

# 2>k
fit <- Im(y ~ poly(x,2,raw=TRUE ) )
beta <- coef(fit)

pred <- beta[1] + beta[2]*newdata + beta[3]*newdata”2 *

o
points( newdata,pred, type="I", col= "blue" )

© 4
fit
Call:

Im(formula=y ~ 1+ x + 1(x"2))

Coefficients:

(Intercept) X [(x"2)
11.499 -9.026 1.891

(=3t >-) S
4
|

y, =11.499-9.026x, +1.891x>

n o

| | | |
2.5 3.0 35 4.0
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%A 3\ [8])%

###ty ZIENOT #HH##
plot( x,y,pch=16,xlim=c(2.3,4.3) )
newdata <- seq( 2.0,4.5, length=100 )

# BEIRE)F

fit <- Im(y ~ x)

beta <- coef(fit)

pred <- beta[1l] + beta[2]*newdata

points( newdata,pred, type="1", col="red",lwd=2)

# 22R[E])%

fit <- Im(y ~ poly(x,2,raw=TRUE ) )

beta <- coef(fit)

pred <- beta[1l] + beta[2]*newdata + beta[3]*newdata”2
points( newdata,pred, type="I", col= "blue",lwd=2)

# 8XK[E])%
fit <- Im(y ~ poly(x,8,raw=TRUE ) )
beta <- coef(fit)
pred <- beta[1]
for (iin 1:8){
pred <- pred + betali+1]*newdata’i

}
points( newdata,pred, type=

, col= "aquamarine3",lwd=2)
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ZMABRETIVNARBOEE . BF

###t# ZIBNO7 ##HH##H
plot( x,y,pch=16,xlim=c(2.3,4.3) )
newdata <- seq( 2.0,4.5, length=100 )

# BEiRE)F

fit <- Im(y ~ x)

beta <- coef(fit)

pred <- beta[1] + beta[2]*newdata

points( newdata,pred, type="I", col="red",lwd=2)

# 2:x[O))F

fit <- Im(y ~ poly(x,2,raw=TRUE ) )

beta <- coef(fit)

pred <- beta[1] + beta[2]*newdata + beta[3]*newdata”2
points( newdata,pred, type="I", col= "blue",lwd=2)

# 8 [o])F
fit <- Im(y ~ poly(x,8,raw=TRUE ) )
beta <- coef(fit)
pred <- beta[1]
for (iin 1:8){
pred <- pred + betali+1]*newdata’i

}
points( newdata,pred, type=

, col= "aquamarine3",lwd=2)
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https://www.tottori-u.ac.jp/secure/17752/1125.pdf
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2. ATRT 4 v oEEDHF

T—2HEETT

- EEEEETE T RE
HREABERBEBRR BEMAEBMATREEHER]
http://honkawa2.sakura.ne.jp/6350.html
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BECAHTTVERDT —X

install.packages("arules")

library(arules)

library(TSSS)

rain <- read.csv( "Tokyo_rain.csv")

rain2 = rain[,c(2,3)]

par( mar=c(2,2,1,1))

plot( rain2,pch=16,col="aquamarine3",xlim=c(0,100),ylim=c(-0.02,1.02) )

phone <- read.csv("mobile_phone.csv")
phone2 = phone[,c(1,2)]

par( mar=c(2,2,1,1))

plot( phone2,pch=16,col="aquamarine3")
lines( phone2, Iwd=2,col="aquamarine3")
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Oy F&E# (f)

phone <- read.csv("mobile_phone.csv")
phone2 = phone[,c(1,2)]

par( mar=c(2,2,1,1))

lot( phone2,pch=16,col="aquamarine3")
lines( phone2, Iwd=2,col="aquamarine3")

qn — aO + al'xn

phone3 <- phonel,3]

logit_p <- log( phone3/(1-phone3) )

plot( phone[,1],logit_p,pch=16,col="blue")
lines( phonel,1],logit_p, lwd=2,col="blue")
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a2y & (412)

lethality <- read.csv( "age vs_lethality.csv" )
x = lethality[,1]

y = lethality[,2]

par( mar=c(2,2,1,1))
plot(y,pch=16,col="aquamarine3" xaxt="n")
lines(y, lwd=2,col="aquamarine3")

logit_y <- log(y/(1-y))
x <- seq(1,8,by=1)
plot( logit_y, xaxt="n")
fit <- Im( logit_y~x)
# plot( x,y,pch=16)
abline( fit, col="red")

par( mar=c(2,2,1,1))

plot(y,pch=16,col="aquamarine3" xaxt="n",ylim=c(0,0.3))
lines(y, lwd=2,col="aquamarine3")

x <- seq(1,8,by=1)

f <- fit$coefficients[1] + fit$coefficients[2]*x

z <- exp(f)/(exp(f)+1)

lines( z, col="red")

points( x,z,pch=16,col="red" )
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3 : PEMRAESR

rain <- read.csv("Tokyo_rain.csv")
rain2 = rain[,c(2,3)]

X <- rain2[,1]

y <- rain2[,2]

z <-rain[,1]

res = glm( formula=y~x, family=binomial)

res[[1]]

res[[1]][1]

res[[1]][2]

#

# Odds ratio
exp(res[[1]][2])

#

# Plot logistic regression
#

fit = fitted( res )

#par( new=TRUE)

plot( x,fit,xlim=c(0,100) )

1.0

06 08

HHXR
04

02
I

0.0

par( new=FALSE) 0 20 40 60 80 100
plot( x,y,xlim=c(0,100),pch=16,col="aquamarine3") RIEE
newdata <- seq( 0,100, length=100 )

ex <-exp(res[[1]][1]+res[[1]][2]*newdata)

pred <- ex/(ex + 1)

lines( newdata,pred,type=

Eif
Xg

,col="red")
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COVID-19 7 —%&

covid_19 <- as.ts(read.csv("Covid-19 tokyo 20210408.csv") )
par(mar=c(2,2,1,1))
plot( covid 19)
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VA RIS LOEE

Covid-1957 — %

covid19

library(TSSS)
par(mar=c(2,2,3,1))
period( covid19, window=0)

0.0 0.1 02
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ARZ~RZT MILDEE :

Covid-1957 — %

library(TSSS)
par(mar=c(2,2,3,1))
arfit( covid19, window=0)

covid19
o Parcor o minimum AIC = 3800.30 (at order 18 )
— T3]
o _
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BEIFLY (1B L 3ER)

y <- log10( covid19)

plot(y, ylim=c(1,4) )
ndata<-length(y )

t<-y

t[1:ndata] <-NA

kfilter <- 3 # JEF=2*kfilter+1
n0 <-kfilter+1

nl <-ndata-kfilter

for(i in n0:n1){

i0 <-i-kfilter

il <-i+kfilter

t[i] <-mean(y[i0:i1] )

}

lines(t, col=2, lwd=2, ylim=c(1,4) )

kfilter <- 10
ixE L
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COVID-19 ¥ — %

y <- ts(logl0(covid _19),frequency=7)
par(mar=c(2,2,1,1))
plot(y)

par(mar=c(2,2,3,1))
season(y, tau2.ini=c(0.5,0.0001) )

tau? 9.22756e-01 5.78841e-02
sigma? 3.34980e-03
log-likelihood 228.505

aic -439.010

period DIETE & tsBMED frequency Ao bH L LD TTAH
ALTIZEHY FT L5 IC tsBEDPNULLOIEE periodDIBEEHLHE
kY £,

-tsEEEEDHT period =7 TIEEL-WIHE

data <- read.csv("Tokyo_new.csv")

# ZZTcovid [E list ICR->TWAHDT

covid <- logl0(data[[1]]) & 7z1% covid <- unlist(logl0(data))
season( covid,trend.order=2,seasonal.order=1,period=7)

-tsEMZE D HE

data <- read.csv("Tokyo_new.csv")

# weeklyT —Z #38E 9 5 CIE frequency = 365.25/7 &7 Y £ 9,
covid <- ts(logl0(data), frequency=365.25/7)

season( covid,trend.order=2,seasonal.order=1,period=7)
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Covid-19 ¥ — & » B C1HERE#K

library(TSSS)

y <- log10( covid19 )

unicor(y )

z <- season( y, tau2.ini=c(0.5,0.0001) )

unicor( z$trend )

unicor( z$seasonal )

noise <-y - z$trend - z$seasonal
unicor( noise )
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ARETILIZCL 5Covid-197— X DO FAI(1) ARETILOHTE

y280
o Parcor minimum AIC = -317.18 (at order 15
y <- log10( covid19 ) - “
y280 <- y[1:280] 0w | F r
par( mar=c(2,2,3,1) ) = 5 I
arfit( y280) o | ©
L]
ﬁ 1
O T o ]
3 T T T T T T = | | [ |
0 &5 10 15 20 25 30 0 5 10 15 20 25 30
Power spectrum
a
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AREFILIZ & BCovid-197— & D FH|(2)

n <- length(y)
z1 <- arfit( y280, plot = FALSE)

tau2 <- z1$sigma?2
# m = maice.order, k=1
ml <- z1$maice.order
arcoef <- z1$arcoef[[m1]]
f <- matrix(0.0e0, m1, m1)
f[1, ] <- arcoef
if (ml1=1)

for (iin 2:m1) f[i, i-1] <- 1
g <- c(1, rep(0.0e0, m1-1))
h <- c(1, rep(0.0e0, m1-1))
q <-tau2[m1+1]
r <- 0.0e0
x0 <- rep(0.0e0, m1)
v0 <- NULL

sl <- tsmooth(y, f, g, h, q, r, x0, , filter.end = 280, predict.end =n)

plot(s1, y)

Mean vectors of the smoother and standard deviation

—mean —+-50 —vy
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ZMAERETIVIC L HRIATFA

y <- ts( log10(covid_19),frequency=7)
season( y, filter=c(1,280) )

RERRFHHE -5

Predicted values

1.0 1.5 20 25 3.0 35 4.0

week

HwEBEWER L > &2 — JL)IREEE 2021 CC BY-NC-SA

40

25



5 — 4347

HRAF HHE - BHRABHAE L >~ % — Jt)IREEE 2021 CC BY-NC-SA

26



BEIERT — X

dist <- read.csv("distance3.csv", row.name =1)
rc <- hclust( as.dist(dist) )

plot(rc)

plot(rc,hang=-1)

Cluster Dendrogram

ttimE | F&% aF =2 | *E e | B8
dtizE | 0
S 3135 0
5F 290.5 88 0
= 253.5 146.5 61.5 0
TKH 373 170 97 1535 | 0
L 319 247.5 161 76.5 251 0
B’E 283 193.5 1155 | 42 205.5 725 0

¥ 21
T w @ u i ﬁ =
2 3 = m = i £
rc$merge
[,1] [,2]
[1,] -4 -7
2] -6 1
3] -2 -3
4] -5 3
[5] 2 4
[6,] -1 5
rc$height

[1] 42.0 76.5 88.0 170.0 251.0 373.0

(BBhEERE « BT FTfERE D JRER & BASI 1T Hi 3¢ L 7- B D B3 )
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B EFTEDZLETET — X

ypref <- read.csv( "Tokyo_Covid-19 regression.csv", row.name =1 )
ypref <- read.csv( "Prefecture_regression.csv", row.name = 1)

pref <- ypref[,3:11]
pref.scale = scale( pref )
pref.d <- dist( pref.scale)

rc_pref <- hclust( pref.d )
plot(rc_pref)
plot(rc_pref, hang=-1)

Cluster Dendrogram
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EREERN Y 7 AKX 7 k-meansik

k=2DIH4E k=304
library(cluster) y_km <- kmeans( y.scale,3)
pref data <- read.csv( "Prefecture_regression.csv", row.name = 1) clusplot( y.scale,y_km$cluster, color=TRUE, shade=TRUE, labels=3,
x <- pref_data[,c(1,3,4,5,6)] lines=0)
y <- X

y[,1] <- log(x[,1])

y[,3] <- log(x[,3])

y.scale = scale(y)

y_km <- kmeans( y.scale,2)

clusplot( y.scale,y_km$cluster, color=TRUE, shade=TRUE, labels=2,
lines=0)

CLUSPLOT( y.scale) CLUSPLOT(y.scale)

Component 2
Component 2

T
2 0 2 4 6 2

Component 1

A P!
These two components explain 83.42 % of the point variability. These two components explain 83.42 % of the point variability.
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FEREER T 7 A XY > k-meansik

k=4DFE k=5 DFH

y_km <- kmeans(y.scale,4 )

clusplot( y.scale,y_km$cluster, color=TRUE, shade=TRUE,
labels=2, lines=0)

y_km <- kmeans(y.scale,5)

clusplot( y.scale,y km$cluster, color=TRUE, shade=TRUE, labels=2,
lines=0)

CLUSPLOT(y.scale) CLUSPLOT(y.scale )

Component 2
Component 2

Component 1

These two components explain 83.42 % of the point variability. Component 1

These two components explain 83 42 % of the point variability.
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FEFEEBRI Y 7 A X

> k-meansi&

Component 2

k=6Di5& k=1 DHE
y_km <- kmeans(y.scale,6 ) y_km <- kmeans(y.scale,7 )
clusplot( y.scale,y_km$cluster, color=TRUE, shade=TRUE, clusplot( y.scale,y km$cluster, color=TRUE, shade=TRUE, labels=2,
labels=2, lines=0) lines=0)
CLUSPLOT( y.scale ) CLUSPLOT( y.scale )
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Compaonent 1

These two components explain 83.42 % of the point variability.

Companent 1
These two components explain 83.42 % of the point variability.
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Apriori77)L 3V X L (1)

install.packages("arules")

library(arules)
#arulesiCfTELTWB Y Y TILTF—2Ey b
data(Groceries)

#ApHO 7 AT Y RLICE DT Y YT — 2 VA OET
# support (ZHFE) $'0.5%U . cofidence (FEEE) 6% ULDIL—IL%

i an i A

A_rules <- apriori(Groceries,parameter = list(support=0.005,confidence=0.6))

Apriori

Parameter specification:
confidence minval smax arem aval originalSupport maxtime support minlen maxlen target ext
0.6 0.1 1noneFALSE TRUE 5 0.006 1 10 rules TRUE

Algorithmic control:
filter tree heap memopt load sort verbose
0.1 TRUE TRUE FALSETRUE 2 TRUE

Absolute minimum support count: 49

set item appearances ...[0 item(s)] done [0.00s].

set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s].
sorting and recoding items ... [120 item(s)] done [0.00s].

creating transaction tree ... done [0.00s].

checking subsets of size 1 2 3 4 done [0.00s].

writing ... [22 rule(s)] done [0.00s].

creating S4 object ... done [0.00s].
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#HEEL—-LZERS
inspect(head(A_rules))

[1
[2
[3
[4
[5
(6

lhs
{root vegetables,onions}
{tropical fruit,curd}

]
]
]
] {butter,domestic eggs}
]
]

{butter,bottled water}

rhs

=> {whole milk}

{domestic eggs,margarine} => {whole milk}

=> {whole milk}

{butter,whipped/sour cream} => {whole milk}

=> {whole milk}

support

0.006507372
0.005185562
0.005998983
0.006710727
0.005388917

confidence coverage lift
=> {other vegetables} 0.005693950 0.6021505

0.6336634
0.6219512
0.6210526
0.6600000
0.6022727

0.009456024 3.112008
0.010269446 2.479936
0.008337570 2.434099
0.009659380 2.430582
0.010167768 2.583008
0.008947636 2.357084

H (Zinspect TR % R/ J 5% & support, confidence, lift DL T 1
MDIBICRREINTWEDITTIEREVWOTEEFE, REOLSIC
sort CAENREFHT,
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count
56
64
51
59
66
53
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#HEEL—LERS
A rules <- sort( A_rules,d=T, by="support” )
inspect(head(A_rules))

#support ¢V — k

lhs rhs

{butter,yogurt} => {whole milk}
{root vegetables,butter} => {whole milk}
{root vegetables,other vegetables,yogurt} => {whole milk}
{tropical fruit,other vegetables,yogurt} => {whole milk}
{tropical fruit,domestic eggs} => {whole milk}

{butter,whipped/sour cream} => {whole milk}

[1]
[2]
[3]
[4]
[5]
[6]

support
0.009354347
0.008235892
0.007829181
0.007625826
0.006914082
0.006710727

A rules <- sort( A_rules,d=T, by="lift")  #Ilift tv/—k
inspect(head(A_rules))
lhs rhs

] {citrus fruit,root vegetables,whole milk}
] {pip fruit,root vegetables,whole milk}

] {pip fruit,whipped/sour cream}

] {root vegetables,onions}

] {tropical fruit,root vegetables,yogurt} => {whole milk}
]

1
2
3
4
5
6] {pip fruit,root vegetables,other vegetables} => {whole milk}

[
[
[
[
[
[
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=> {other vegetables}
=> {other vegetables}
=> {other vegetables}
=> {other vegetables}

support
0.005795628
0.005490595
0.005592272
0.005693950
0.005693950
0.005490595

confidence coverage lift count
0.6388889 0.01464159 2.500387 92
0.6377953 0.01291307 2.496107 81
0.6062992 0.01291307 2.372842 77
0.6198347 0.01230300 2.425816 75
0.6071429 0.01138790 2.376144 68
0.6600000 0.01016777 2.583008 66
confidence coverage lift count
0.6333333  0.009150991 3.273165 57
0.6136364  0.008947636 3.171368 54
0.6043956  0.009252669 3.123610 55
0.6021505 0.009456024 3.112008 56
0.7000000 0.008134215 2.739554 56
0.6750000 0.008134215 2.641713 54
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#MEEL—LZRD

inspect(head(rules))

rules <- apriori(Groceries,parameter =list(support=0.001,confidence=0.5))

%28 |[Zsupport, confidence, lift DWW T NAH D
hHITTIEEVWDO TEFER,

lhs rhs

[1] {honey} => {whole milk}
[2] {tidbits} => {rolls/buns}
[3] {cocoa drinks} => {whole milk}
[4] {pudding powder} => {whole milk}
[5] {cooking chocolate} => {whole milk}
[6]

{cereals} => {whole milk}

RRKRF HE - BRHABEAR L 2 —

JEICR RSN TWB

RED L S IZsort THEAREET,

support

0.001118454
0.001220132
0.001321810
0.001321810
0.001321810
0.003660397

confidence
0.7333333
0.5217391
0.5909091
0.5652174
0.5200000
0.6428571

coverage

0.001525165
0.002338587
0.002236909
0.002338587
0.002541942
0.005693950
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lift
2.870009
2.836542
2.312611
2.212062
2.035097
2.515917

count
11
12
13
13
13
36
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)

rules <- apriori(Groceries,parameter =list(support=0.001,confidence=0.5))
rules <- sort(rules, d=T, by=“support” )

#HEEAL—LZRD
inspect(head(rules))

#supportd )&

lhs rhs support confidence coverage lift
[1] {other vegetables,yogurt} => {whole milk} 0.02226741 0.5128806 0.04341637 2.007235
[2] {tropical fruit,yogurt} => {whole milk} 0.01514997 0.5173611 0.02928317 2.024770
[3] {other vegetables,whipped/sour cream}
=> {whole milk} 0.01464159 0.5070423 0.02887646 1.984385
[4] {root vegetables,yogurt} => {whole milk} 0.01453991 0.5629921 0.02582613 2.203354
[5] {pip fruit,other vegetables} => {whole milk} 0.01352313 0.5175097 0.02613116 2.025351
[6] {root vegetables,yogurt} => {other vegetables} 0.01291307 0.5000000 0.02582613 2.584078
rules <- sort(rules, d=T, by="lift") # lift OfZIE
inspect(head(rules))
lhs rhs support confidence coverage
[1] {Instant food products,soda} => {hamburger meat}  0.001220132 0.6315789 0.001931876
[2] {soda,popcorn} => {salty snack} 0.001220132 0.6315789 0.001931876
[3] {flour,baking powder} => {sugar} 0.001016777 0.5555556  0.001830198
[4] {ham,processed cheese} => {white bread} 0.001931876 0.6333333  0.003050330
[5] {whole milk,Instant food products} => {hamburger meat}  0.001525165 0.5000000 0.003050330
[6] {other vegetables,curd,yogurt,whipped/sour cream}
=> {cream cheese } 0.001016777 0.5882353 0.001728521
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count
219
149

144
143
133
127

lift
18.99565
16.69779
16.40807
15.04549
15.03823

14.83409

count

12
12
10
19
15

10
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