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HREAErE (EREMNEEREER)
library(fpp3)

F—

MR EEE
aus_cement <- aus_production |>

select (Cement)

1. #E1ERE 5 Ei%

aus_cement |>

slice(1,n()) # MNE—ATF&E—1TH T ML LHE

## # A tsibble: 2 x 2 [1Q]
## Cement Quarter
#i# <dbl> <gqtr>
## 1 465 1956 Q1
## 2 2401 2010 Q2

AT AR ]2 1956 FE85—ZR [, LA/ 2010 4F45 .
aus_cement |>

count () # REAFEARE

## # A tibble: 1 x 1

#i# n
it <int>
#t 1 218

MFEA ] AZ AL LA 218 1,



2. REINEGEMNIXE

cement_train <- aus_cement |>

slice_head(n = 178) # F X4 &

cement_test <- aus_cement |>
slice_tail(n = 40) # & XIlRE

3. HESHN

cement_fit <- cement_train |>
model (
Mean = MEAN(Cement),
Naive = NAIVE(Cement),
SNaive = SNAIVE(Cement),
Drift = RW(Cement ~ drift())
) # A A UEWAER

cement_fc <- cement_fit |>
forecast(h = 40) # WM KK 40

cement_fc |>

autoplot(aus_cement, level = NULL) +

labs (

y = "1000 tonnes",

title = "Forecasts for quarterly cement production"
) +

guides(colour = guide_legend(title = "Forecast"))



Forecasts for quarterly cement production
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4. TN E

accuracy(cement_fc, cement_test)

## # A tibble: 4 x 10

#i# .model .type ME RMSE MAE MPE MAPE MASE RMSSE ACF1
##  <chr> <chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
## 1 Drift Test -123. 249. 203. -7.16 10.4 NaN NaN 0.447
## 2 Mean  Test 870. 912. 870. 39.7 39.7 NaN NaN 0.640
## 3 Naive Test 62.8 282. 241. 1.23 11.4 NaN NaN 0.640
## 4 SNaive Test 149. 293. 251. 5.55 11.5 NaN NaN 0.791

MEERFRIAL, RMSE f1 MAE #B2 7R IR 15 R PR ZE AL PURR T iR A /o
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1. EEUEHE I 2 FI R r

men_short <- olympic_running |>

filter(Sex == "men" & Year >= 1948 & Length <= 400)



men_short |>

ggplot(aes(Year, Time, colour = Length)) +

geom_line() +
facet_grid(Length ~ ., scales = "free_y") +

guides(colour = '"none")
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2. EIF5SH

Bl AR AT LA IR R
Time, = B, + it + &,

short_fit <- men_short |[>
model (TSLM(Time ~ trend())) # # X HKEFHFN key HAAHATHEH A

short_fit |>
tidy () |> # report() #ARBATERE—HARWER, tidyO) 2T URBTSNMER
filter(term == "trend (") |> # LT 7 A TH & %
mutate(annual_change = estimate / 4) |> # B THEEEENE, HFZEMELKRU 4
select (-.model)

## # A tibble: 3 x 8
##  Length Sex  term estimate std.error statistic p.value annual_change
## <int> <chr> <chr> <dbl> <dbl> <dbl> <dbl> <dbl>



## 1 100 men  trend() -0.0386 0.00567 -6.81 0.00000422 -0.00966
## 2 200 men  trend() -0.0773 0.0126 -6.12 0.0000147 -0.0193
## 3 400 men  trend() -0.157 0.0252 -6.23 0.0000119 -0.0393

Hi estimate ¥If{] annual_change #RIKI, 557 100 AKAY[EUFREAGTHEN —0.0386, ~PHEEFSS
J&0.00966 #: -1 200 KA EIHREAETHESN —0.0773, “PEEFEFELE 0.0193 £ FH 400 K
AR AR EAG THED —0.157, ~PEEE4E4i 0.0393 7.

3. REICH

FRZEIZ A
short_fit |>

slice(1) |> # BF 100 %k
gg_tsresiduals()
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lag [4Y] .resid
short_fit |>
slice(2) |> # BF 200 %
gg_tsresiduals()



Innovation residuals
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short_fit |>
slice(3) |> # BT 400 X
gg_tsresiduals()
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FRECITEE ACF R, =l RR 5 72 S RRAT & T TR 4RFAE
augment (short_fit) |[>

features(.innov, ljung_box, lag = 10)

## # A tibble: 3 x 5

##  Length Sex .model 1b_stat 1b_pvalue
## <int> <chr> <chr> <dbl> <dbl>
## 1 100 men  TSLM(Time ~ trend()) 11.3 0.334
#i#t 2 200 men  TSLM(Time ~ trend()) 6.89 0.736
## 3 400 men  TSLM(Time ~ trend()) 15.9 0.104

Ljung-Box #3545 R IR, FraRRETCIRIE A R, P EHNE TR IR & B W i %F
fite L, LAERIARRUZ A& o

4.

short_fc <- short_fit |>
forecast(h = 1) # TMAKK 1 #, B 2020

short_fc |>
hilo(level = c(80, 95)) |> # hilo() B VAIHE TN X 5 (FodffE & & A
select(6:8) # HRIE FHMLER

## # A tsibble: 3 x 7 [4Y]

## # Key: Length, Sex, .model [3]
##  .mean “80%" "95%° Year Length Sex
## <dbl> <hilo> <hilo> <dbl> <int> <chr>

## 1 9.65 [ 9.471871, 9.828652]180 [ 9.377437, 9.923086]195 2020 100 men
## 2 19.3 [18.901314, 19.694895]180 [18.691266, 19.904943]195 2020 200 men
## 3 42.9 [42.147482, 43.733041]180 [41.727810, 44.152713]95 2020 400 men

## # i 1 more variable: .model <chr>
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