3. Time Series Analysis
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> Sys.Date () #%5 F 24 0 & 40 1 i )
> class(Sys.Date ) #7r & Kl 25 Y

« as.Date()R#: 1GEEILIRN QHBEUE, (ERMformatSEUREINI.  %YRRIUETFD (yREIEF
7). %mEFBH, %dF B

>oa <— c(”240228", "2024/3/17, 72024:2:30")

> b <- as.Dateall], format = “%y%m%d”) #:}5 ¥ b % ¥k B Y E s
> class(a)

[1] “character”

> class(b)

[1] "Date”

> b

[1] "2024-02-28"

> as.Date(al2], format
[1] 72024-03-01"

> as.Date(al3], format = "%Y:%m:%d”)
[1] NA

"%Y /%m/%d”)

+ lubridate2— MR 712 BERFI B HARSEITHRERYY R E.

> library (lubridate)

> class("2024-03-18")

[1] “character”

> lubridate::ymd(”2024-03-18")

[1] "2024-03-18"

> class(lubridate: :ymd ("2024-03-18"))
[1] "Date”

> b <= lubridate::make date (2024, 5, 20)
> b

[1] "2024-05-20"

> class(b)

[1] “Date”

> year(b)

[1] 2024

> month (b)

[1] 5

> day (b)

[1] 20
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> seq(l,10,2) &0 B R F 4

> seq(as. Date(72022-01-10"), as. Date ("2022-03-08"), by=10)

[1] 13579

[1] 72022-01-10" “2022-01-20" ”2022-01-30" "2022-02-09" "2022-02-19"
[6] "2022-03-01"

o tsORE: EEERHRNEFIIEIE. start(flend )REE2IARAIATE, frequency(iREIRER: 1HFE
iR, ANFEEE, 120REE

> sales <= seq(100, 200, 5)

> ts(sales, start=c (2000, 2), [requency = 1) #%E & HdE

Time Series:

Start = 2001

End = 2021

Frequency = 1

[1] 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190

[20] 195 200

> ts(sales, start=c (2000, 2), frequency = 12) #5 FF # 4
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2000 100 105 110 115 120 125 130 135 140 145 150

2001 155 160 165 170 175 180 185 190 195 200

> ts(sales, start=c(2000, 2), frequency = 4) #7=  # i
Qtrl Qtr2 Qtr3d Qtr4d

2000 100 105 110

2001 115 120 125 130

2002 135 140 145 150

2003 155 160 165 170

2004 175 180 185 190

2005 195 200

3.2 AN EIRSEE
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> x <= scan("myData/sp500-2691.
> head(x)

[1] 0.0225 -0.0440 —-0.0591 0.
> sph00 <= ts(x, start=c (1926, 1)
> start (sp500)

[1] 1926 1

> end (sph00)

[1] 1991 12

> [requency (sp500)
[1] 12

> length (sp500)
[1] 792

> head(as, Date(time (sp500)), 20)
[1] 71926-01-01" "1926-02-01"
[6] "1926-06-01" "1926-07-01"

[11] ”1926-11-01" "1926-12-01"

[16] "1927-04-01" “1927-05-01"

> head(season(sp500), 20)

txt”, skip=1)

0227 0.0077 0.0432
, frequency=12)

“1926-03-01" “1926-04-01"
”1926-08-01" “1926-09-01"
“1927-01-01" "1927-02-01"
"1927-06-01" "1927-07-01"

“1926-05-01"
”1926-10-01"
"1927-03-01"
"1927-08-01"

[1] January  February March April May June July

[8] August September October November December January February
[15] March April May June July August
12 Levels: January February March April May June July August ... December

o AMNERENFEY: E—THEIEL BESHEHEFRGDR. X154 d-ibm-0110.txt" 9IBMARZEM 2001-
1-2%12010-12-3 189 A S A ER ==,



i A\ REIE AE
d <-read. table(
“myData/d-ibm—0110. txt”, header=TRUE, colClasses=c (“character”, “numeric”))
head (d, 10)
date return
20010102 -0.002206
20010103 0.115696
20010104 -0.015192
20010105 0.008719
20010108 -0. 004654
20010109 -0.010688
20010110 0.009453
20010111 0.002676
20010112 0.001334
0 20010116 -0.011326
PR LU AT DA G R R R R R ) Date AU
d[["date”]]<-lubridate::ymd(d[[ “date”]])
head (d, 10)
date return
2001-01-02 —-0. 002206
2001-01-03 0. 115696
2001-01-04 -0.015192
2001-01-05 0.008719
2001-01-08 —0. 004654
2001-01-09 —0. 010688
2001-01-10 0.009453
2001-01-11 0. 002676
2001-01-12 0.001334
10 2001-01-16 —-0. 011326
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> d <= read. table (“myData/m—unrate. txt”, header=TRUE, colClasses=rep("numeric” , 4))
> head(d)

Year mon dd rate

1 1948 I 1 3.4
2 1948 2 1 3.8
3 1948 3 1 4.0
4 1948 4 1 3.9
5 1948 5 1 3.5
6 1948 6 1 3.6
> ddts <= ts(d[["rate”]], start=c(1948,1), frequency=12)
> end(ddts)
[1] 2010 9
> length (ddts)
[1] 753
>
> d[["date”]] <- make_date(d[["Year”]], d[["mon”]],d[["dd"]])
> head(d)

Year mon dd rate date
1 1948 I 1 3.4 1948-01-01
2 1948 2 1 3.8 1948-02-01
3 1948 3 1 4.0 1948-03-01
4 1948 4 1 3.9 1948-04-01
5 1948 5 1 3.5 1948-05-01
6 1948 6 1 3.6 1948-06-01

o CSV Xt 2—F AR AEHE S, ENMmSEt—L, MUASERTERNDNEREEEFIZEUED
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> library (readr)
> d <- read_csv("myData/m-ibmsp—2611. csv”, col_types=cols(date=col_date (format="%Y%m%d”), .defau
1t=col_double()))

> dim(d)
[1] 1029 3
> head(d)
# A tibble: 6 X 3
date ibm sp
{date> <dbl> <db1>
1 1926-01-30 -0.0104 0.0225
2 1926-02-27 -0. 0245 —0. 0440
3 1926-03-31 -0.116 -0.0591
4 1926-04-30 0.0898 0.0227

o 1926-056-28 0.0369 0.00768

6 1926-06-30 0.0685 0.0432
> tail (d)
# A tibble: 6 X 3

date ibm sp

{date> <dbl> <dbl>
1 2011-04-29 0.0461 0.0285
2 2011-05-31 -0.00528 -0.0135
3 2011-06-30 0.0155 -0.0183
4 2011-07-29 0.0600 -0.0215
5 2011-08-31 -0. 0505 -0.0568
6 2011-09-30 0.0172 -0.0718
> ddTS < ts(d[2:3], start=d[1,1], frequency=12) #2455 34]
> head (ddTS, 10)

ibm sp
[1,] —0.010381 0.022472
[2,] -0.024476 -0. 043956
[3,] —0.115591 —0.059113
[4,] 0.089783 0.022688
[5,1 0.036932 0.007679
(6,1 0.068493 0.043184
[7,1 0.000000 0.045455
[8,1 0.000000 0.017081
(9,1 0.065104 0.022901
[10,]1 0.032258 —0. 031343
> plot (ddTS) #&%EA ¥ H1] 5050 — AN 6 4%
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>

>

>

> ibmTS <= ts(d[["ibm”]], start=c(1926,1), frequency=12)

> spTS <= ts(d[["sp”]], start=c(1926,1), frequency=12)

> start (ibmTS) ;end (ibmTS)

[1] 1926 1

[1] 2011 9

> ibm <= window (ibmTS, start=c (2000, 1), end=c (2010, 12), frequency=4)
> sp <~ window (spTS, start=c (1998, 1), end=c (2005, 12), frequency=4)
> ts.union(ibm, sp)

ibm sp
1998 Q1 NA  0.010150
1998 Q2 NA  0.009076
1998 Q3 NA -0.011615
1998 Q4 NA  0.080294
1999 Ql NA  0.041009
1999 Q2 NA  0.037944
1999 Q3 NA -0, 032046
1999 Q4 NA  0.062539

2000 Q1 0.040556 -0.050904
2000 Q2 -0. 055085 -0. 030796
2000 Q3 0.026241 -0.016341
2000 Q4 -0.124444 -0. 004949
2001 Q1 0.317647 0.034637
2001 Q2 0.197130 0.076814
2001 Q3 -0.068938 -0.010772
2001 Q4 0.178260 0.018099
2002 Q1 —0.1080562 -0.015574
2002 Q2 -0.194615 -0.061418
2002 Q3 -0.022222 -0.078995
2002 Q4 0.353799 0.086436
2003 Q1 0.009032 -0.027415
2003 Q2 0.082494 0.081044
2003 Q3 -0.0151562 0.016224
2003 Q4 0.013019 0.054962
2004 Q1 0.070673 0.017276
2004 Q2 -0.039961 -0.016791
2004 Q3 -0.012252 -0. 034291
2004 Q4 0.046769 0.014014
2005 Q1 -0.052343 -0. 025290
2005 Q2 —0.164150 -0.020109
2005 Q3 0.124798 0. 035968
2005 Q4 0.020693 -0.017741

2006 Q1 -0.010949 NA
2006 Q2 -0.001576 NA
2006 Q3 0.007680 NA
2006 Q4 0.126800 NA
2007 Q1 0.020687 NA
2007 Q2 0.084341 NA
2007 Q3 0.051306 NA
2007 Q4 -0.014261 NA
2008 Q1 -0.009158 NA
2008 Q2 0.048289 NA
2008 Q3 0.079727 NA



2008 Q4 -0.2056113 NA

2009 Q1 0.088997 NA
2009 Q2 0.065229 NA
2009 Q3 0.129381 NA
2009 Q4 0.008361 NA
2010 Q1 -0.065011 NA
2010 Q2 0.0056848 NA
2010 Q3 0.039844 NA
2010 Q4 0.070623 NA

> ts.intersect (ibm, sp)

ibm Sp
2000 Q1 0.040556 -0. 050904
2000 Q2 -0. 055085 -0. 030796
2000 Q3 0.026241 -0.016341
2000 Q4 -0.124444 -0. 004949
2001 Q1 0.317647 0.034637
2001 Q2 0.197130 0.076814
2001 Q3 —0.068938 -0.010772
2001 Q4 0.178260 0.018099
2002 Q1 -0.108052 —-0. 015574
2002 Q2 -0.194615 -0.061418
2002 Q3 —0.022222 -0. 078995
2002 Q4 0.353799 0.086436
2003 Q1 0.009032 -0.027415
2003 Q2 0.082494 0.081044
2003 Q3 —-0.015152 0.016224
2003 Q4 0.013019 0.054962
2004 Q1 0.070673 0.017276
2004 Q2 —-0.039961 -0.016791
2004 Q3 -0.012252 -0. 034291
2004 Q4 0.046769 0.014014
2005 Q1 —0.052343 -0. 025290
2005 Q2 —-0.164150 —-0.020109
2006 Q3 0.124798 0. 035968
2005 Q4 0.020693 -0,017741
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library (xts)
d <-read. table(
“myData/d-ibm—0110. txt”, header=TRUE, colClasses=c (“character”, “numeric”))
head (d, 10)
date return
20010102 -0.002206
20010103 0. 115696
20010104 =0,015192
20010105 0.008719
20010108 -0. 004654
20010109 -0.010688
20010110 0.009453
20010111 0.002676
9 20010112 0.001334
10 20010116 -0.011326
> ibmrtn <- xts(d[["return”]], lubridate::ymd(d[[ “date”]]))
> class(ibmrtn)
[1] "xts” "zo0”
> head (ibmrtn, 10)
(,1]
2001-01-02 -0.002206
2001-01-03 0.115696
2001-01-04 -0.015192
2001-01-05 0.008719
2001-01-08 -0. 004654
2001-01-09 —0.010688
2001-01-10 0. 009453
2001-01-11 0.002676
2001-01-12 0.001334
2001-01-16 -0.011326
> head (coredata (ibmrtn), 10) #4405 W 1] [¥) 40 5 455
[, 1]
[1,] -0.002206
[2,] 0.115696
[3,] -0.015192
[4,] 0.008719
[5,] -0.004654
[6,] -0.010688
(7,1 0.009453
[8,] 0.002676
[9,]7 0.001334
[10,] -0.011326
> head(index (ibmrtn), 10) &5 [0] F5%
[1] 72001-01-02" "2001-01-03" “2001-01-04" “2001-01-05" “2001-01-08"
[6] 72001-01-09" “2001-01-10" “2001-01-11" “2001-01-12" “2001-01-16"
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> head(AirPassengers)

[1] 112 118 132 129 121 135

> class(AirPassengers)

[1] "ts”

> head(time (AirPassengers), 10)
[1] 1949.000 1949. 083 1949. 167 1949. 250 1949. 333 1949. 417 1949. 500 1949. 583
[9] 1949.667 1949. 750

> head(cycle (AirPassengers), 10)
(1] 1 2 3 4 5 6 7 8 910

> head(season (AirPassengers), 10)

[1] January February March April May June July
[8] August September October
12 Levels: January February March April May June July August ... December

> class(season(AirPassengers)) #HHlactor
[1] "factor”

>

> start (AirPassengers)

[1] 1949 1

> end(AirPassengers)

[1] 1960 12

> frequency(AirPassengers)
[1] 12

> length(AirPassengers)
[1] 144

>

> window (AirPassengers, start=c (1950, 1), end=c (1952, 12))
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1950 115 126 141 135 125 149 170 170 158 133 114 140

1951 145 150 178 163 172 178 199 199 184 162 146 166

1952 171 180 193 181 183 218 230 242 209 191 172 194

> window (AirPassengers, start=c (1950, 1), end=c (1958, 12), [requency=4)
Qtrl Qtr2 Qtr3d Qtr4d

1950 115 135 170 133

1951 145 163 199 162

1952 171 181 230 191

1953 196 235 264 211

1954 204 227 302 229

1955 242 269 364 274

1956 284 313 413 306

1957 315 348 465 347

1958 340 348 491 359

o as.xts()iEH xts L ERORTE RS
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> library (xts)
> xts.ap <-as.xts(AirPassengers)
> head(xts. ap, 10)
(,1]
1H 1949 112
2H 1949 118
3H 1949 132
4H 1949 129
5H 1949 121
6H 1949 136
7H 1949 148
8H 1949 148
9H 1949 136
10H 1949 119
> head(coredata(xts. ap), 10)

[,1]
[1,] 112
[2,] 118
[3,] 132
(4,1 129
[5,] 121
[6,] 135
[7,] 148
[8,] 148
[9,] 136
(10,1 119

> head (index (xts. ap), 10)
[11 "1H 1949" “2H 1949” “3H 1949” "45F 1949” “5H 1949” ”"6H 1949”
[7]1 “7H 1949” ”“8H 1949” ”“9H 1949” “10H 1949”
> class(index(xts.ap)) ##yearmon#{ g1y
[1] "yearmon”
> head(date(xts. ap), 10)
[1] 71949-01-01" “1949-02-01" “1949-03-01" “1949-04-01" "1949-05-01"
[6] 7“1949-06-01" “1949-07-01" “1949-08-01" ”1949-09-01" “1949-10-01"
> head (year (xts. ap), 10)
[1] 1949 1949 1949 1949 1949 1949 1949 1949 1949 1949
> head (month(xts. ap), 10)
[1] 1 2 3 4 5 6 7 8 910
> head(day (xts. ap), 10)
[1J 1111111111

o XtsFEBFIxtsSRAVEURIFE.,

> plot(AirPassengers, col="red”)
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Time

Passengers”, major.ticks="year”, minor. ticks=NULL, grid.ticks.on="ye
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31, (on P.7)

Question 1~2.

> # Question. 1.1

> library (TSA) ; data(larain)

> #dev. new ()

> #win. graph (width=3, height=3, pointsize=8)

> plot(y=larain, x=zlag(larain), ylab="[#7K & (¥~F)", xlab=" F—4E/KE")

14
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# Question. 1.2

library (TSA)

data(color)

#tdev. new()

#win. graph(width=3, height=3, pointsize=8)
plot(color, ylab="Ei{t )@, x1ab="f{t¥%’, type="1")

points (color, col="blue’)
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Question 3~5.

R Y Y N "V VR VR VA v

### rnorm(n), rchisq(n,dlr=2), rt(n,dr=5)

n=48;

set. seed(12345); tsnorml = ts(rnorm(n), freq=1, start=1)
set. seed(1234) ; tsnorm2 = ts(rnorm(n), freq=1, start=1)
set. seed(123); tsnorm3 = ts(rnorm(n), freq=1, start=1)
set. seed(12); tsnorm4 = ts(rnorm(n), freq=1, start=1)
opar=par (mfrow=c (2, 2))

plot(tsnorml, type="0"); abline(h=0, col="red")

plot (tsnormZ, type="0o’); abline (h=0, col="red")

plot (tsnorm3, type="0"); abline (h=0, col="red’)

plot (tsnorm4, type="o’); abline(h=0, col="red’)
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> par (opar)

Question 6.
> library (TSA)
> data (tempdub)
> #op < par(bg = "light blue”)
> plot (tempdub, ylab="Temperature , type="1",col = “blue”)
S Month=c (" 1%, “F”. "M”. “A” . WL 7 17, 717 7 h7 . 7S7. 707 N D)
> points (tempdub, pch=Month, col="red’)
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> #points (tempdub, pch=as. vector (season (tempdub)), col="red’)
> #tpar (op)
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