2025-05-08

HREAErE (EREMNEEREER)

library(fpp3)
library(patchwork)

library(seasonal)

1. GHIRASFENFE.

autoplot(canadian_gas, Volume) +
labs(
title = "Monthly Canadian Gas Production",

y = "Billions of Cubic Meters"
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2. LEEHEXE, FEZFFIREFEEEMNELE, FiXAER.

canadian_gas |>
ACF(Volume) |>
autoplot() +
labs(

title = "Monthly Canadian Gas Production"
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3. EAREH Guerrero iEZRIERT, BIXEAARRAE ) Ei1T Box-Cox Tk, HEHHE
BH I Box-Cox THERIERTFILFT-

pl
p2
p3
p2
p5
p6

canadian_gas
canadian_gas
canadian_gas
canadian_gas
canadian_gas

canadian_gas

autoplot (box_cox(Volume,-2)) + labs(title =
autoplot (box_cox(Volume,-1)) + labs(title =

autoplot (box_cox(Volume,0)) + labs(title
autoplot (box_cox(Volume,1)) + labs(title
autoplot (box_cox(Volume,2)) + labs(title
autoplot (box_cox(Volume,3)) + labs(title

pl + p2 + p3 + p4 + p5 + pb6

"lambda = -2")
"lambda = -1")
"lambda = 0")
"lambda = 1")
"lambda = 2")
"lambda = 3")
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4. ZENRASFEFIIHITRS I, FEE T EE:

i. ABHESEGTERD, FERFIMEENMMHITHESSER—THFES. SHIRA®
B EHEE.

cgas_ma <- canadian_gas |>
mutate (
"12-MA" = slider::slide_dbl(Volume, mean,
.before = 5, .after = 6,
.complete = TRUE),
"2x12-MA" = slider::slide_dbl( 12-MA", mean,
.before = 1, .after = 0,
.complete = TRUE)
)
cgas_ma |>
autoplot(Volume, colour = '"gray") +

geom_line(aes(y = "2x12-MA"), colour = "#D55E00") +



labs(
title = "Monthly Canadian Gas Production",

y = "Billions of Cubic Meters"

## Warning: Removed 12 rows containing missing values or values outside the scale range
## (“geom_line() ™).
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ii. DABEESLMEE (EEBEFFEEER). X-11. SEATS. STL EFH#HITH AP EHEE. Lt
REMAENTBER, FHEBENHIRA.

# G A e
cgas_dclassic_add <- canadian_gas |>
model (
classical_decomposition(Volume, type = "additive")
) 1>

components ()



cgas_dclassic_add |>
autoplot() +
labs(

title = "Classical Additive Decomposition of Canadian Gas Production"

## Warning: Removed 6 rows containing missing values or values outside the scale range

## (“geom_line() ).
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# EREREER
cgas_dclassic_multi <- canadian_gas |>
model(
classical_decomposition(Volume, type = "multiplicative")
) 1>
components ()
cgas_dclassic_multi |>
autoplot () +
labs(

title = "Classical Multiplicative Decomposition of Canadian Gas Production"

## Warning: Removed 6 rows containing missing values or values outside the scale range

## (“geom_line() ).



Classical Multiplicative Decomposition of Canadian Gas Production

Volume = trend * seasonal * random
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# X-11
cgas_dx11l <- canadian_gas |>

model (

x11 = X_13ARIMA_SEATS (Volume ~ x11())

) >

components ()
cgas_dx11 |[>

autoplot() +

labs(

title = "X-11 Decomposition of Canadian Gas Production"
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X-11 Decomposition of Canadian Gas Production

Volume = trend * seasonal * irregular
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# SEATS
cgas_dseats <- canadian_gas |>
model (
seats = X_13ARIMA_SEATS(Volume ~ seats())
) 1>
components ()
cgas_dseats |>
autoplot () +
labs(

title = "SEATS Decomposition of Canadian Gas Production"

1990 Jan

2000 Jan

[euoseas pua.n SN

JeinBaul



SEATS Decomposition of Canadian Gas Production

Volume = f(trend, seasonal, irregular)
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# STL
cgas_dstl <- canadian_gas |>
model (
STL(Volume, robust = TRUE) # HEEXEZEH T robust KE
) >
components ()
cgas_dstl |>
autoplot() +
labs(

title = "STL Decomposition of Canadian Gas Production"
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STL Decomposition of Canadian Gas Production

Volume = trend + season_year + remainder
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iii. $TXIEE ii AR AEMOBERTHRRDSH L BEXE (EEFRSBERPRERRIE
LERN). IMNFERESAENERTEEMETHEE?

cgas_dclassic_add |>
ACF (random) |>
autoplot () +
labs(title = "Classical Additive")
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cgas_dclassic_multi |>
ACF (random) |>
autoplot () +
labs(title = "Classical Multiplicative")

24
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Classical Multiplicative
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cgas_dx11 |[>
ACF (irregular) |>
autoplot () +
labs(title = "X11")
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cgas_dseats |>
ACF (irregular) |>
autoplot() +
labs(title = "SEATS")
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cgas_dstl |>
ACF (remainder) |>
autoplot() +
labs(title = "STL")
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	1. 绘制天然气产量的时序图。
	2. 绘制自相关图，判断该序列是否存在趋势和季节性，并说明理由。
	3. 在不使用 Guerrero 法的情况下，尝试用不同的 \lambda 值进行 Box-Cox 变换，结合结果判断 Box-Cox 变换是否适用于此序列。
	4. 考虑对天然气产量序列进行成分分解，并回答下列问题：
	i. 用移动平均法估计趋势项，并将原序列和趋势项的估计值绘制在同一个时序图中。写出你用的移动平均模型。
	ii. 分别用传统分解法（加法模型和乘法模型）、X-11、SEATS、STL 法进行成分分解并绘图。比较各种方法的分解结果，并描述它们的区别。
	iii. 针对第 ii 问中五种分解结果中的剩余项分别绘制自相关图（注意不同分解结果中保存剩余项的变量名称）。各种方法是否有效去除了趋势和季节性特征？


