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https://cran.r-project.org
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« TSSS (Time Series analysis with State Space model)
http://jasp.ism.ac.jp/ism/TSSS/
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« dim (An R package for dynamic linear model)
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BF 57— &X.zip : TEEDesv7 7 AL EELzZipZ 714 I)L
(—ERIZR/Sy - —TSSSICYR I N T WL D)

csvZ 7 AL TSSS T —2E
hakusan_new.csv HAKUSAN AN A RERE, BEN, fHEN, TP, BER(F)
sunspot_new.csv Sunspot K2R3 (F, B)
maxtemp.csv Temperature  EROES @B, B)
blsfood_new.csv BLSALLFOOD 7 XU hOBREEIIRKET 25EBEAD (B)
whard_new.csv WHARD HHEmoBE=A, B)
myelf _new.csv MYE1F HIER IR DRFERLS (1/100%)
nikkei225_new.csv H#%2 2 5tff (B)
haibara_new.csv KRG ERE (9. BFRED)
Lynx-new.csv Canadian Lynx#¥E# (&)
rainfall_new.csv BERT—% (=, H)

HIE - BRUBEAE L X —HP (BE#EE)
http://www.mi.u-tokyo.ac.jp/mds-oudan/z& 2 & ¥ — H %28 22 F ;£ V11%29/time_series_analysis.html
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R_code 3R#)

HARABHARAAABRBRAHAHRRH
#ith T — X DFTIHAH  #it#
HARABRARARABRARAHAHBRH

# MR DT — X
hakusan <- as.ts(read.csv("hakusan_new.csv"))
hakusanl <- hakusan[,1] # AAAEET—X

# RKBERHT—X
sunspot <- as.ts(read.csv("sunspot_new.csv"))

tHRROHEeTART —&
maxtemp <- as.ts(read.csv("maxtemp.csv"))

#FTXA)HOBREXEICKE T SHEFAO
blsfood <- as.ts(read.csv("blsfood _new.csv"))

HABARBHBRARAHRAFRARRAY

#H# T—2 070y b H#i#
HABARBARRARAHRAFRARRAY
par(mar=c(2,2,1,1)+0.1) # RE% /NS T 3
plot(hakusanl)

plot(sunspot)

plot(whard)

plot(log(whard)) # log(whard)> 7' b

HAHHHRBRAAFHHRBRAAFHHHBRAAAHS
### AiR225T — X DWW ED  ###
HAHHHRBRAAFHHRBRAAFHHHRBRAAS
x <- as.ts(nikkei225)

y <- log(x)

z <- diff(y)

plot(z)

# BUHALE

x <- as.ts(whard)

plot(x/lag(x))

# BIERIEALL
plot(x/lag(x,k=-12))

RAAHHBRBHAHABR AR AR AR R AHABRH
#i# BENTIIEBBIX T 4 T ###
RAAAHBRBHAHABR AR AR AR R A HABRH

# BENFEIY 7 4% (TTR/Sy 7 —< DFEE SMA)
plot(maxtemp,ylim=c(0,40))

x <- SMA(maxtemp,17)

lines(x,col=2,lwd=1)
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7 — 2 £ BHAA THRIIE

# csvT — R DEEHAIA A
x <- read.csv("hakusan_new.csv")

# BFRIMET B

hakusan <- as.ts(x)

#EBET—RDEIRDZEY £T
hakusanl <- hakusan[,1]

# MR T — %
hakusan <- as.ts(read.csv("hakusan_new.csv"))
hakusanl <- hakusan[,1] # AAAEET—X

# KGERBT—X
sunspot <- as.ts(read.csv("sunspot_new.csv"))

HFHROHERERSXURT — X
maxtemp <- as.ts(read.csv("maxtemp.csv"))

#T7X)NhOBREZIRET Z25EEAD
blsfood <- as.ts(read.csv("blsfood _new.csv"))

# THEERZOHTY S
whard <- as.ts(read.csv("whard_new.csv"))

#ET—% CRAEAM)

myelf <- as.ts(read.csv("myelf new.csv"))

# H#R2255 — &
nikkei225 <-
as.ts(read.csv("nikkei225 new?2.csv" header=TRUE))

#EFERT—4% QEROERBEZ)

rainfall <-
as.ts(read.csv("rainfall_new.csv",header=TRUE))
rainfall2 <- rainfall[,4]/2 # 2B D

# EREM T KT — &
haibara <- as.ts(read.csv("haibara_new.csv"))
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— X

hakusan <- as.ts(read.csv(“hakusan_new.csv"))
plot(hakusan[,1])
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RNGERYET—%

sunspot <- as.ts(read.csv("sunspot_new.csv"))
plot(sunspot)
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maxtemp <- as.ts(read.csv("maxtemp.csv"))
plot(maxtemp,ylim=c(0,35))
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plot(blsfood)
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X

whard <- as.ts(read.csv("whard new.csv"))
plot(whard)
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MYELF CREARMER) T—X

myelf <- as.ts(read.csv("myelf_new.csv"))
plot(myelf)
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H #2257 — &

nikkei225 <- as.ts(read.csv("Nikkei225 new.csv"))
plot(nikkei225)
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Canadian Lynx3E

lynx <- as.ts(read.csv("Lynx-new.csv"))
plot(lynx)
plot(log(lynx))
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o BHUEERRY
o« B (L H)IEXIHR

1900

1920

HRAZE  dt)IRIEER MIBFEVI (BRI

27



BRI T KA - &F
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haibara <- as.ts(read.csv("haibara _new.csv"))
plot(haibaral,c(2,4)])
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fefHT — % (RN, HtEN. fit/d)

hakusan <- as.ts(read.csv("hakusan new.csv"))
plot(hakusan[,c(3,4,7)])
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HREKET — X

rainfall <- as.ts(read.csv("rainfall new.csv" header=TRUE))

rainfall2 <- rainfall[,4]/2
plot(rainfall2,type="h")
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X E A 1R

y = h(x) = log x
(y-u)?
g(y) = —e 207
27wo
dh 1
d x - X

(X # 2 #8)

(EH20)

(YaE7Y)

g R E 4 7) -
(log x—p)?
dh 1 - > 1
f(x)=g(h(x))—|= 20°
dx 2o X
\_ J
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EERUOFOE: @

Whard7—% X,
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plot(whard)
plot(log(whard))
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nikkei2255 — % ® (%) =59

plot(nikkei225)
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plot(diff(log(nikkei225)))
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y <- log(nikkei225)
z <- diff(y)
plot(z) ]
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y<-log(whard)
z<-rep(NA,n)

n <- length(whard)
period <- 12

z[1:n] <- NA

for(i in period+1:n){
z[i] <- y[i]-y[i-period]}
plot(as.ts(z))

RRAF

JENERMER

HIBF RV (BFRTUEERMT)

45



A EL

[ X =Yn! Yna 1 IS & FIERL

yn:Tn » Xn — Tn _ (1+a)Tn—l =1+CZ
Tn — (1+a)Tn—1 T T

n-1 n-1

2000

ERITy =Tw £72ET +w, :

1000

X B yn B Tn . Wn ( 0 / ( 50 )) 100 150
n— - plot(whard/lag(whard ‘
Yna Tn—l *Wha
1+a)T. - W W
_ ( ) n-1 n _ (1+C¥) n g
Tn—l "Wt W1

0.85 0.95

0 50 100 150

RRARZFE  A)INREER BEBFIEVIL (BFRTIAEAT) 46



plot(whard/lag(whard,k=-12))
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maxtemp(lRE R )T —4%

plot(maxtemp,ylim=c(0,40)) options(repos="http://cran.ism.ac.jp")
x <- SMA(maxtemp,17) install.packages("TTR")
lines(x,col=2,lwd=1) library(TTR)
g ]
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plot(maxtemp,ylim=c(0,40))

plot(SMA(maxtemp,5),ylim=c(0,40))
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plot(SMA(maxtemp,17),ylim=c(0,40)) plot(SMA(maxtemp,29),ylim=c(0,40))
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plot(maxtemp,ylim=c(0,40))
y <- maxtemp
ndata <- length(maxtemp)
y[1l:ndata] <- NA
kfilter <- 17
n0 <- kfilter+1
nl <- ndata-kfilter
for(i in n0:n1){
i0 <- i-kfilter
il <- i+kfilter
y[i] <- mean(maxtempliO:il])

]
lines(y,col=2,ylim=c(0,40))
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plot(maxtemp,ylim=c(0,40))
y <- maxtemp

ndata <- length(maxtemp)
y[1:ndata] <- NA

kfilter <- 17

n0 <- kfilter+1

nl <- ndata-kfilter

for(i in n0:n1){

i0 <- i-kfilter

il <- i+kfilter

y[i] <- median(maxtempli0:il])
}

/

lines(y,col=3,ylim=c(0,40),lwd=2)
N\ J
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z<-rep(0,100)

2[51:100]<-1 | TRETE /\
z|25]<-1 _

z[75]<-2 ]

z<-as.ts(z) )

plot (z) = "
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x <- rep(0,400)
x[101:200] <- 1

x[201:300] <- -1
y <- X + rnorm(400, mean=0, sd=0.5) -

ng test <-as.ts(y) .
plot(ng_test)
Moving-average(29) Moving-median(29)
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haibara <- as.ts(read.csv("haibara_new.csv"))
haibara water <- haibaral,2]
plot(haibara_water,type="h")
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| Ll
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plot(haibara_water[211:280],type="h",ylim=c(6.35,6.38))
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