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1.1. tsibble #{3iE

1A fpp3 iY, FE&ZMANARETF tidyverse U T EBl. tsibble, tsibbledata,
feasts, fable, =3 t, XN THEERE tidyverts TEEMIZIL (hitps://tidyverts.
Org)o

* tsibble: temporal data frames and tools

* tsibbledata: diverse datasets for tsibble

* feasts: features extraction and statistics
* fable: tidy forecasting

EHh, tsibble THEIRHTET tibble BT B]FFIEEELSHS tsibble, B LUR{ZEETEIFE
FIEAE, HFIA tidyverse PRV EMRFGHITEIEEEIR,
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1.1. tsibble #{3iE

Z I8 N ERYEFSIEE:

y <- tsibble (

Year  Observation Year = 2015:2019,
2015 123 Observation = c(123, 39, 78, 52, 110),
2016 39 index = Year
2017 /8 )
2018 52 v
2019 110 # A tsibble: 5 x 2 [1Y]
Year Observation
<int> <dbl>
TEETEEERES tsibble 2 1 2015 123
ft 2 2016 39
3 2017 78
4 2018 52
5 2019 110
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1.1. tsibble #{3iE

tsibble ZUELL tibble #h#EZ TR 1S%L, 752 key H index, B 1S EARXIZRATIE]
F5E BB

EeimEEIFE, F(TF Year TEIZE Y index (index = Year), WELEISTE 1 BYE]
EEBRIFETE Year FlY, LLEY, Year &B T iadim&ET S HIER, FHRHSIXLN
ERINE,

A EERE], WNERE)EIFRFEMRFE tsibble THEE

# A tsibble: 5 x 2 [1Y]

tsibble () 3 as_tsibble () KENAILUEITHRIEE N index BIZ ERAIR7!BY(8)E]FRE,
BEERMIFFAETEIE (WTHR),
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1.1. tsibble #{3iE

RIZFATE FE tibble #E =

Z # ZANAER 27

# A tibble: 5 x 2
Month Observation
<chr> <dbl>

1l 2019 Jan 50

2 2019 Feb 23

3 2019 Mar 34

4 2019 Apr 30

5 2019 May 25

X B8 Month TEZUF TR IVREFR,
Bo BT IFER
B4R IE HRYET RIS T,

T AERIRA A S

?ﬁ;‘ﬁ By |8] ?&?E E"J @?&@jﬁ yearquarter (),

yearmonth (), yearweek (), as_date(),
as_datatime () %o

Z |> mutate(
Month = yearmonth (Month)
) |> as _tsibble(index = Month)

# A tsibble: 5 x 2 [1M]
Month Observation

<mth> <dbl>
1l 2019 Jan 50
2 2019 Feb 23
3 2019 Mar 34
4 2019 Apr 30
5 2019 May 25
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1.1. tsibble #{3iE

MEZPEE R EEEZ PMITER  olympic running
(FIANZEEE GDP), {1t r] # A tsibble: 312 x 4 [4Y]

LB EN#BRIZE— 1 tsibble $E  # *°Y° Lengﬁ:“g:ﬁ' sex 4]
B, XEMEFNTMEERE key B <int> <int> <chr> <dbl>
SEHEFXM T R 1 1896 100 men 12

2 1900 100 men 11

3 1904 100 men 11
tsibbledata FIEHHY i izgg igg men ig -Z

" . men .

olymp_ic_running ?&*E%lﬂi?g 6 1916 100 men NA
BRIz (ME—E, f#®/ 1916, 7 1920 100 men  10.8
1940 71 1944 ) FHEIMENE D e omem 0l
_ , men .
E ’ '12?&*&%}% Length *ﬂ Sex E"Jéﬂ # 1 302 more rows
‘é?«Fﬁ@ keyo # 1 Use 'print(n = ...)  to see more rows
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1.2. ¥t tsibble FIEH TR

FEIKAX olympic_running BHEHAITEIE, BHIEHFIE S FIMBBIAES::

olympic running |> filter (Sex == "men")
# A tsibble: 208 x 4 [4Y]
# Key: Length, Sex [7]
Year Length Sex Time
<int> <int> <chr> <dbl>

1 1896 100 men 12

2 1900 100 men 11

3 1904 100 men 11

4 1908 100 men 10.8
5 1912 100 men 10.8
6 1916 100 men NA

7 1920 100 men 10.8
8 1924 100 men 10.6
9 1928 100 men 10.8
10 1932 100 men 10.3

# 1 198 more rows

# 1 Use 'print(n = ...) to see more rows
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1.2. ¥t tsibble FIEH TR

LERT Sex FIFIRETEX, FtEMNIRREHM=5:

olympic running |> filter(Sex == "men") |> select(-Sex)

# A tsibble: 208 x 3 [4Y]
# Key: Length [7]
Year Length Time
<int> <int> <dbl>

1 1896 100 12
2 1900 100 11
3 1904 100 11
4 1908 100 10.8
5 1912 100 10.8
6 1916 100 NA
7 1920 100 10.8
8 1924 100 10.6
9 1928 100 10.8
10 1932 100 10.3
# 1 198 more rows
# 1 Use 'print(n = ...) to see more rows
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1.2. ¥t tsibble FIEH TR

Hrig—7%I 13K E aveSpeed = Length / Time, A/Gi%EEX 1992 FLUEHERIES 400
KIMBEBIER:

olympic running |> filter(Sex == "men") |> select(-Sex) |[>
mutate (aveSpeed = Length/Time) |>
filter (Year >= 1992 & Length == 400)

# A tsibble: 7 x 4 [4Y]

# Key: Length [1]
Year Length Time aveSpeed
<int> <int> <dbl> <dbl>
1 1992 400 43.5 9.20
2 1996 400 43.5 9.20
3 2000 400 43.8 9.12
4 2004 400 44 9.09
5 2008 400 43.8 9.14
6 2012 400 43.9 9.10
7 2016 400 43.0 9.30
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1.2. ¥t tsibble FIEH TR

BB AL olympic_running AR Length HEVEERELE, WMEIES N RIIE
HYEHE R IRAE— 5

olympic_running |> pivot wider (names_from = Length, values from = Time)

# A tsibble: 54 x 9 [4Y]
# Key: Sex [2]
Year Sex 1007 "200° °"400° "800° "1500° "5000° "10000°
<int> <chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>

1 1896 men 12 NA 54.2 131 273. NA NA
2 1900 men 11 22.2 49.4 121. 246. NA NA
3 1904 men 11 21.6 49.2 116 245. NA NA
4 1908 men 10.8 22.6 50 113. 243. NA NA
5 1912 men 10.8 21.7 48.2 112. 237. 877. 1881.
6 1916 men NA NA NA NA NA NA NA
7 1920 men 10.8 22 49.6 113. 242. 896. 1906.
8 1924 men 10.6 21.6 47.6 112. 234. 871. 1823.
9 1928 men 10.8 21.8 47.8 112. 233. 878 18109.

10 1932 men 10.3 21.2 46.2 110. 231. 870 1811.

# 1 44 more rows

# 1 Use ‘print(n = ...)  to see more rows
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1.3. FAIERERIE

B RPNBIEFEETEIEE. csv XHaE excel XHEH, FINFEHENTEANR
[G, Bi#iA tsibble Az,

580, https://OTexts.com/fpp3/extrafiles/prison_population.csv Hefit 7 R AT M HAUR
A EELUE,

Date State Gender Legal Indigenous Count
2005-03-01 ACT Female Remanded ATSI 0
2005-03-01 ACT Female Remanded Non-ATSI 2
2005-03-01 ACT Female Sentenced ATSI 0
2005-03-01 ACT Female Sentenced Non-ATSI 5
2005-03-01 ACT Male Remanded ATSI 7

8

2005-03-01 ACT Male Remanded Non-ATSI 5
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https://OTexts.com/fpp3/extrafiles/prison_population.csv

1.3. FAIERERIE

tidyverse Bl EHY readr TREBRRMH T FAHIRFIBHERIIRK L Bl 1= LA
read csv () REEZEMM EREESA R

prison <- readr::read csv("https://OTexts.com/fpp3/extrafiles/prison
population.csv")

Rows: 3072 Columns: 6
— Column specification
Delimiter: ","

chr (4): State, Gender, Legal, Indigenous
dbl (1): Count

date (1): Date

Use "spec() to retrieve the full column specification for this data.
Specify the column types or set "show col types = FALSE to quiet this message.
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1.3. FAIERERIE

prison
# A tibble: 3,072 x 6
Date State Gender
<date> <chr> <chr>
1 2005-03-01 ACT Female
2 2005-03-01 ACT Female
3 2005-03-01 ACT Female
4 2005-03-01 ACT Female
5 2005-03-01 ACT Male
6 2005-03-01 ACT Male
7 2005-03-01 ACT Male
8 2005-03-01 ACT Male
9 2005-03-01 NSw Female
10 2005-03-01 NsSw Female
# 1 3,062 more rows
# 1 Use 'print(n = ...)"°

L ETH], SNBHEIERRA tibble, Hf1H

Legal
<chr>
Remanded
Remanded
Sentenced
Sentenced
Remanded
Remanded
Sentenced
Sentenced
Remanded
Remanded

to see more

Indigenous Count

<chr>
ATSI
Non-ATSI
ATSI
Non-ATSI
ATSI
Non-ATSI
ATSI
Non-ATSI
ATSI
Non-ATSI

rows

<dbl>

NJ 0 o b O

58
101

51
131

BHEHTE A tsibble,
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1.3. FAIERERIE

BARERRFNBELZIERN Date ECYNEE, AFTHERE index M keyo

prison |>
mutate (Quarter = yearquarter (Date)) |> # ¥ Date HHVHHEAINANZE

select (-Date) |> # PR pDate %I
as_tsibble(

key = c(State, Gender, Legal, Indigenous), # IBE key

index = Quarter # I8 index

) -> prison # FULEREHAAN prison

AREE—ITRTEAERANTS ->, XREZEAAELR, EREES/LD 1> BMERS
FEBEAT
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1.3. FAIERERIE

prison # SR tsibble [GHY prison #NE
# A tsibble: 3,072 x 6 [1Q]

# Key: State, Gender, Legal, Indigenous [64]
State Gender Legal Indigenous Count Quarter
<chr> <chr> <chr> <chr> <dbl> <gtr>

1l ACT Female Remanded ATSI 0 2005 Q1
2 ACT Female Remanded ATSI 1l 2005 Q2
3 ACT Female Remanded ATSI 0 2005 Q3
4 ACT Female Remanded ATSI 0 2005 Q4
5 ACT Female Remanded ATSI 1 2006 Q1
6 ACT Female Remanded ATSI 1 2006 Q2
7 ACT Female Remanded ATSI 1 2006 Q3
8 ACT Female Remanded ATSI 0 2006 Q4
9 ACT Female Remanded ATSI 0 2007 Q1
10 ACT Female Remanded ATSI 1 2007 Q2

# 1 3,062 more rows

# 1 Use 'print(n = ...)  to see more rows
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2.1. BB (time plot)

Ansett airlines economy class
Melbourne-Sydney
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2.1. BB (time plot)

Ff'1F ggplot2 FEfHERY autoplot () BB EMNFE, R EN, XA LIRERAR
PoREEF LR EIEREIR, WRZ tsibble 2, NR5HIFE,

autoplot () HYEZNIBIARE autoplot (Data, Measure) , B BENR index fE/ItE%H,
RHEERY Measure TE(EAYNM, FHITWET key BEHGE—FITEKE., MNRFIEE
Measure, ESBHIEEE—NMUEZTE (F index M key TE) #H1TLE,
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2.1. BB (time plot)

tsibbledata P EISHIFLEMNLHEMZT (Ansett Airlines) HIEERZHEEIE, 1989
F, BAFITMEM $TRSAENMIGER, XEEIEFREE 0 IkFIiEFR.

ansett
# A tsibble: 7,407 x 4 [1W]
# Key: Airports, Class [30]
Week Airports Class Passengers
<week> <chr> <chr> <dbl>
1l 1989 w28 ADL-PER Business 193
2 1989 W29 ADL-PER Business 254
3 1989 W30 ADL-PER Business 185
4 1989 W31 ADL-PER Business 254
5 1989 W32 ADL-PER Business 191
6 1989 W33 ADL-PER Business 136
7 1989 W34 ADL-PER Business 0
8 1989 W35 ADL-PER Business 0
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2.1. BB (time plot)

ansett |>
filter (Airports == "MEL-SYD", Class == "Economy") |>
autoplot ()

Plot variable not specified, automatically selected ' .vars = Passengers’

30000 -

20000 -

Passengers

10000 -

1987 W53 1990 W01 1992 W01
Week [1W]
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2.2. Bl FFHIFHIE

FERGRR P EF AT AOSURISTRT, RS SAELTHRS:
. #8% (trend) : BUBAIIHAKEIEMTRL .

- FP (seasonality) : #IEPHNE=ENHEREZEVIEHNTK, Fla0—FEHHIEER
HAsl— B A E € B HA.

- FER (cycle) : ZEEEMFRMENMFIRL, BEFMEFEE (business cycle) 18
x, BYEIEEE—MAKTME,

AENRE N X TIMFHERE N EIN#EREES], RICERERE 2R, Tl )5 R 1zF kX
HEFRIRILRYE M LM ERV A S0
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2.2. Bl FFHIFHIE

Sales of new one-family houses, USA US treasury bill contracts
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2.3. BEFETEIRAFTIHHE

TEERTRAFNIEKFRAYBEFEER, AJUARIFHERETIERILE

Australian antidiabetic drug sales
30-

|

S (millions)

1995 Jan 2000 Jan 2005 Jan
Month [1m]
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2.3. BEFETEIRAFTIHHE

THEAZETE (seasonal plot) REMEA 12 T H, HRSERBIRESSE], XiF

=AY

AL ERMHMRET IR EMEERTNER, (BEZEESEE24-257)

Seasonal plot: Antidiabetic drug sales
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3.1. B RERTARFENXR

SWAE=PN
Half-hourly electricity demand: Victoria _\; /M*D %jj X | E—.I EIJ * /%

Electricity demand versus Temperature
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3.2. XA

HEZE (correlation coefficient)

5 =D -
VE: (- DA/E, (- 70

e —1<rx<l

o |r| BIARNRRE IR RATERSS

BAERMRBEXRZRI 0.28, MABRIFAMEXRRBERTEIERXM,
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3.2. X FREK

Correlation =-0.99 Correlation = -0.75 Correlation = -0.50 Correlation = -0.25
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3.2. X FREK

Australian domestic tourism
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3.3. iw/EE (lag plot)

e (lag) 2HEIFFIDHPN—IEZEZ. 02 A 10 HW—B%EE2AH 9
H, mEH&&E&2 8 8 Ho

SEAVTE—1TFY y, B9, B EHEWNENSES
v, 1t=0,1,...,T}

By, y, B k BiwiERFY y,_ . 58902
v, |t=-k,1-k,...,T — k}

HAy 4, ...,y NEREZEREA,

Ftb, FNTTLULLERFY y, MeEBBBHERY y,_, ZEINXR. BZ&SHIBESR
B iwEE (lag plot) , A& ITRINMEXAHITNBHEXEZEE (autocorrelation

coefficient) .
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3.3. iw/EE (lag plot)

F feasts BIRMEBVREN gg_1ag () AILUETHIHEE (FN5E 2.7 11).

lag 1 lag 2 lag 3
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3.4. BHEXRHK

5y, M y,_,. Bl BH#HXFHE (autocorrelation coefficient) 1. EX

Ttk 0 =Pk =)
?:1 (y; — 7)2

Tk

Wit A BEXEEL (autocorrelation funciton, ACF) .

feasts BHRY acr () R CEREXNNE) RETIHEBHEXRIAVIIEE

aus_production |> filter (year (Quarter) >= 2000) |> ACF(Beer, lag max = 3)
# A tsibble: 3 x 2 [1Q]

lag acft

<cf lag> <dbl>

1 19 -0.0530
2 2Q -0.758

3 30 -0.0262
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3.4. BHEXHREK
BZNMEMEXxA#H] (k=1,2,...,K) SHHERITOBIEXE (correlogram) .

aus_production |>
filter (year (Quarter) >= 2000) |> ACF (Beer) |>
autoplot() + labs(title="Australian beer production")

Australian beer production
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o o
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3.4. BHXARX

- SFYIFEEEN, BEXAGESAERZIER/.
=T

- SFHIFESETMEN, HRIAFETERNEHNEN, BRXAAIATEMEE
Ao

TEPNZHESEAENVEZMETERENFS, =TEEN 12 #i

Australian antidiabetic drug sales

g TT—

34 /37



3.5. HIE= (white noise)

SEBHEXINEYFRUEERE (white noise) o

White noise

A R N
U T TR T T |

0 10 20 30 40 50
sample [1]
White noise
0.3 o e e e e e e e e e e e
0.2-

S \

0. | |
-0.1- |
-0.2-

acf
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4. 1RG4

« 2IHFIPFE 2 = (Time Series Graphics) FHIRNZE, HEREECHER EEW
PHAYLER,

» EIZEFT5a):
1. 5l olympic_running #UBEHEE THILERIPINE,
2. feasts BFH acr() REITENBEHEXAZMMBIRBEXITENERES N 15

{339 IE,

37137
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