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ZDEHIT 2020 4 4 AIC, WERKFACFBOOELTHBEC—ELET — X1 L AH
BUWHINEET D8, ZHEHE» Ol TP - LB RRICHEE L L2 55
THFEEEEL TODH DT TIERY, FRE DT, FMAETEEICAD LITH < HHRR
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T4 ARNEBELTHIHFRIIEA LW LHI0, RELGEEITEIRLENVLANAL T
NNCF—=ZY AT T4 AP LTEETDETFTVEEBEZ TS, T—F AT 253
FIXZ DX ABRRIZEN TS, RFLEBEOEENRFITHL LEZOHND,

A, AEEE2— - a3a=r—var AL oitanz=5—4%
AEFCCz— s a2l o= —ra X ALVREESRET— 21T, BEEERLHA—/—
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TD 60 » HoDOART =2 Thn, FlZoesm BITEE 10 MHTHY . BAEICIE, 5
3DOE—/, B/ 350ml, BEETHEE, EE/ Sy 7 BEV A WMAT A o BHED 4 A
F—, AT ¢ AF— HEENA 350ml, FEVEE 350ml, Tholz, F—FIETm s LD
Ty ANE LT, TTRERIShEE RIS TRBY, #4137 —F% R X Python 72
EDORRFH AT/ > I — VI Fi AT Z & T, ARIMA €717 K ORERFIFENT O FiE % 5
THZENTER, T, AEEREKINET X IE5FE0DOT—2THY ., TREFND N,
HoEY EFOFHMREL R LN TE L7, FERFIET ORIRE & L CHE3ER 125
B0 Tholz, RENIRtEESNZZ 7BV 7 7 A NVDO—HERLIEZLDTH S,



E3NDE—IL =l 350ml B R -y AN EETAY AT EEIMA%—

20145107 64,896,265 56,458,480 41,283,034 27,710,083 15,671,871 17,012,474 11,630,853
20145118 62,626,576 53,164,431 42,021,722 30,565,834 17,547,875 33,758,505 12,350,601
20144121 61,599,319 73,810,979 44,625,092 37,739,137 20,952,974 25,209,042 14,292,028
2015%F1 8 56,903,102 54,636,556 39,416,436 28,568,680 15,394,759 18,412,583 13,251,262
2015428 55,275,135 42,429,178 37,706,181 28,192,179 14,140,309 16,260,936 13,442,114
2015438 61,832,614 55,360,190 41,023,819 28,121,201 15,395,572 16,849,718 15,683,896
2015448 65,137,971 55,137,113 39,079,248 25,829,663 13,980,098 16,657,483 15,533,525
2015458 95,580,312 75,617,063 43,269,560 22,720,433 13,507,734 17,591,824 14,537,782
2015468 88,410,801 64,505,572 55,492,424 20,548,710 11,904,098 15,005,699 13,854,597
2015478 96,231,198 77,867,879 39,422,324 19,173,130 11,388,621 14,482,564 13,158,490
2015488 95,740,071 93,823,473 38,529,894 18,322,581 10,929,671 14,653,894 13,122,023
2015598 85,365,554 66,422,417 38,211,951 22,253,526 12,521,920 15,458,816 12,324,527
2015%E10R 87,278,610 61,513,467 40,727,491 27,928,000 16,921,779 19,699,321 13,375,270
20154111 80,622,982 57,462,902 41,008,635 31,193,441 17,679,276 34,439,141 13,335,337
20154121 80,550,355 84,451,103 43,382,753 37,712,380 20,849,978 26,678,527 15,593,571
2016418 74,896,265 63,204,148 39,193,684 30,669,160 15,611,565 19,267,511 13,578,948
2016428 76,489,294 49,531,205 37,564,149 29,950,650 14,643,939 18,477,289 13,249,479
2016438 84,751,597 64,607,404 40,332,548 30,191,077 14,764,217 19,224,918 14,284,018
20164F4H 85,530,588 66,563,713 38,443,524 27,844,328 14,134,252 19,286,489 15,331,135
2016458 94,723,466 78,050,551 42,703,326 25,602,536 14,566,449 21,522,904 16,997,167
201646 A 90,770,895 71,194,568 51,544,702 22,761,122 12,312,624 17,275,704 18,719,842
2016578 99,618,096 84,006,041 39,677,949 21,045,965 11,559,434 16,372,270 19,395,526
20164F8H 97,794,657 99,688,086 38,734,847 19,953,496 10,942,939 15,548,213 19,338,026
2016498 89,843,497 67,595,129 37,984,195 22,357,293 12,079,329 16,311,333 19,512,245
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#install.packages ("openxlsx")
library(openxlsx)

## Warning: package 'openxlsx' was built under R version 3.6.2

# T B DG HRIAR
data <- read.xlsx("i#H¥E HRERST—4% 2019.x1sx")

third_beer <- data$"# 3 Db —/L"
beer <- data$"t —V.350m | "
whisky <- data$"|[EE)/ %"

third beer.ts <- ts(third beer, st=c(2014,10), end=c(2019,9), fr=12)
beer.ts <- ts(beer, st=c(2014,10), end=c(2019,9), fr=12)
whisky.ts <- ts(whisky, st=c(2014,10), end=c(2019,9), fr=12)

# L UMb T plot
plot(third beer.ts, type="1")
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acf(third beer.ts)
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# AR ETEDH TITD

third beer.ar <- ar(third _beer.ts)
## Coefficients:

## 1
## 0.8515
##

## Order selected 1 sigma”2 estimated as 9.237e+13
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Series third_beer.ar$resid[-1]
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7o, & UTERMRITE
Xt = 820504 - O.34Xt_25 + 0.56Xt_24 - 0'27Xt—13 + O.44Xt_12 + O.61Xt_1 + Wt

Thbd, ZELWdIARTA N/ A ZXHTH S,

# SARIMA &7 /L DEE

third_beer.arima <- auto.arima(third_beer.ts, trace=F, stepwise=F, seasona
1=T)

beer.arima <- auto.arima(beer.ts, trace=F, stepwise=F, seasonal=T)
whisky.arima <- auto.arima(whisky.ts, trace=F, stepwise=F, seasonal=T)
summary(third_beer.arima)

## Series: third_beer.ts
## ARIMA(1,0,0)(1,1,0)[12] with drift

##

## Coefficients:

it arl sarl drift
it 0.6119 -0.5620 820503.9
## s.e. 0.1351 0.1589 98594.5
##

## sigma~2 estimated as 2.276e+13: log likelihood=-807.22
## AIC=1622.43 AICc=1623.36 BIC=1629.92

##
## Training set error measures:
## ME RMSE MAE MPE MAPE MASE

## Training set 34957.13 4131772 2669697 0.04437455 2.676099 0.2731104
## ACF1
## Training set -0.04294248
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