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>?@ABCDEF 

GHIJKLJKMNOPQRSTUVWXYZ[UVW\]^_`abcdefgL
JKhijklmnopqrsrlGHIJKLNtOuvLQRSTUVWXYZwxy
z{|}~�������l����LUVW\]^_`abcp�������Xde
��[�LfgXJK����ij��GHIJKL��Ol���n 9 � 1 �����
2n 3� 31��iij�� 

���R���g� ¡V¢£¤¡¥¦V§¨_©OSªLxyUVWX«dNtL[
�p}¬p­�X®��¯[°i±²³´g�µ¶³´p·¸¹lµ¶³´UVW\]^
_b«dJKº_WVOUVWX 2 n»¼½LP¾¿ÀÁÂÃÄhLÅÆLÇÈLÉpÊ
Ë¹w´»L«dp�Y����ilUVW\]^_`abcdefgpÌ��HIJK
X®��¯[� 

GnoO ¡V¢£¤¡¥¦V§¨_©��lÍÎbVÏVp®Ð� 5 nÑLÒÓL�
ÔxyUVWÕ·¸Ö�[��LUVWOµ¶³´LUVW\]^_b´×L´»p�¯
wl ØÙUVWLÚÛXSÜir�STUVWijklÝnoO¾¿ÀÁÂÃÄLÅÆi
LÞßVcàM�¹wYZ���pákl´»âOÅÆi´È��¾¿ÀÁÂLãgÕ�
LáäpSªLUVWÑÂpå²æ�pæZw�ÁXç����Õir[���Oµ¶³
´UVW\]^_b´×Õèé�Sêt�UVW\]^_`abcdeLëì��í�î
pïYij¯[�ðLìiGHIJKLñÆO³rZ� 

 

ò?óôõö÷øùúûüýþöÿD
���� 

µ¶³´UVW\]^_b´×iOlUVW\]^_bLp������¹wLUVW
^_�¥	�_Ù(¶�
´)¹�UVW	��§b(¼�´)p+�wlUVW��L���
ÃL��LdeX��¹wZ�� 

���ÃL��Xde��[�pOlSªLUVWXYZ[ÇÈLIil����|e�
Ì�Õ��ijklÖ�p«��t�� �SªLUVW�L!"pæZwíQ�X#$
��Õj��� �SªL!"pæZwOl ¡V¢£¤¡¥¦V§¨_©Î�%&L'(
Û)*L,�P�-j�[Lz{O.��L�/AI Õ���UVW\]^_b01hp®
Zwí23L4��íp5Ö�w®klUVW\]^_b«dp®ZwSªLUVWX6
ä��Õ�îp��ij���Õ����'(Û)*pOën7bcÅ8�¹wÅÆX®
îZ¹wZ�ÕlÝnoO 2019 n 11 � 29 �p¾¿ÀÁÂÃÄL7bcÅ8�¹wÅÆ
X¹wZ[9rlSTUVWL:f|6ZfpÌ��;<=<X´»pô�wZ[9Z[� 
µ¶³´UVW\]^_b´×O�G>LUVW\]^_b´×�¹w?NXj�wZ
�Õl2017n 4�LQ@ùA�L 4�pO 1�»Õ 4n»��klj� 1niZáZá>
LUVW\]^_b´×Bv»�¹wCDpE²¯wZ3�µ¶³´UVW\]^_b´
×L«dLeFÕlCDi�LáäpG�Ö����Zä¾�XH�w®klÝJíµ¶³
´UVW\]^_b´×OSêt�«dXçKÖLwZ3��Õj�� ¡V¢£¤¡¥¦



V§¨_©��·¸Ö�[UVWXYZ[ÇÈ«MLáä�l���Ãpæ�Õ�«d£
_`_NLQOOµ¶³´ÕÝJíPQ¹wZ3Rr��ij�� 

 

S?óôõö÷øùúûüýþT
DUV 

µ¶³´iOUVW\]^_b«dX³´LWXt�fY�¹wZ[\Ðw®klUV
W\]^_b«dJK]ìLÊËX^�wZ��2019n 4�pOl�G>LUVW\]^
_bJK�_`àaXQ@¹[�_`àaLQ@OlUVW\]^_b´×LQ@�� 2n
JL��ijkl�9´×��LBv»ÕbwZ�ZcdiLPef¹@[hij¯[�´
×��L^´~ÕZ�Z[�lÃ´gO.×��Lhigij���j 20kL��lX 23

kÕ_`àa 1�»�¹wÃ´¹[ÕlðLäm 19kOuvnoLCD�ij¯[��L
áäp23LnoCD�ÕÃ´¹[��L�qOluvp®ZwCjL�rÞ_c«d�
¹wUVW\]^_b«dL��~ÕstÖ��áäp�¯w®klðLáä�u�ph
�[_`àaX@�¹[[��v����� 

�[ 2020n 4�pOw`J�àaíQ@���w`J�àaOx>L�jO 3k�yz
ijklÃ´z�gím{ä� 3 k��¯[��L 3 kOZ|�íuv}~ijklw`
àaiLJKX��w��Þ��LUVW\]^_`abc�����XN�¹wZ�� 

�Láäp 2020n 4�plµ¶³´p´×��w`àa�iÚ�¹[UVW\]_b«
dÌ�Õ�e��Õl��O´×��w`�i|¯�µ¶³´p��¹��w`�X��
��´»X��¹wZ��ÐiO�Z�ð�ákOĺ ×BiuvpÃk¹��3STQ�
X#�9Jp_`àap�klÖ�p�[Q�X#�9Jp��Þ��LUVW\]^_
`abcXN�¹ww`àap���Zäáäpl³´�uvX�rA¹�Õ�bÏ]�
��pUVW\]^_`abc�¹we&���U�Xv�wZ��UVW\]^_bÑ
�O�Láäp�t��p®Zwíl³´�uvL��Õï�ij��v����� 

 

�?�� ¡¢ø£¤¥¢¦§ø¨©ýª«¬­®¯°±÷øù 

Gnop ¡V¢£¤¡¥¦V§¨_©ák·¸Ö�[UVWOlÌ²³ÍÎbVÏV
100´µ\_·�Lxy¸º»��¾¿ÀUVWijkl2014n 10��� 2019n 9��
iL 60 ½�ÑL�ÔUVWij���[xyÎNOÒÓ 10ÎNijkl¾ÌtpOl¿
ÀL V�l V� 350mllÁÂÄÓlÅÒÏØÆl±ÇÈ]_lÉÃÈ]_l±Ç<ab
ÊVlÉÃ<abÊVlËÂ=] 350mllOÍÒ 350mllij¯[�UVWO^Æº�L
ÏÐ]��¹wl�ipÊÉÖ�[Éi·¸Ö�w®kl´»OUVWX R | Python �
�L¼�ÑÂÏØ¦V�pÑÒÓ$��ilARIMA�U���L¾¿ÀÁÂLãgXhY
����Õir[��[lGno·¸Ö�[UVWO 5nÑLUVWijklð�Ô�LÎ
NLyk°éLÕÖ~��í:���Õir�[�l¾¿ÀÁÂL4M�¹wO�îpS
êt�íLij¯[�Ô×O·¸Ö�[^Æº�ÏÐ]�LÚ×X5¹[íLij�� 
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)��ÿ������������áúûßüá���)�� !";#%ÿ÷ >& @'á

B( D @')*+ö�� !õ,)-.�"���áúûßüö÷J 3 á�ß/ø�ß/

350mlø012345ßá 3 @')*+ö�!Eø67ö÷J 3 á�ß/ÿ8���� 

!"��ÿ9W��Xß/÷ Yö:!"

#install.packages("openxlsx") 

library(openxlsx) 

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

# <=?ACFGF 

data <- read.xlsx("HIKLMNOPQ_2019.xlsx") 

 

third_beer <- data$"RSTUPV" 

beer <- data$"Z[\].350^_" 

whisky <- data$"`abcde\" 

 

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) 

 

# fghij plot 

plot(third_beer.ts, type="l") 

J Dá�ß/áklmü÷67ö:!"



 
UVWLcÞ_nlÕÖeÑlopqeÑrLÑÁOùsLáäp�¯w®kl¿ 3L 
V�LxytpOlu|��°vLcÞ_nÕj���Õ�����[ seasonalL×Ñá
kÕÖ~Õj�áäpw����¿ 3L V�Oxpá3y����Õz�Ö��Lil
��OyÜ�kL��ij�� 

 

UVWLz{|ÌÌzOùsij�� 

# }~���� 

acf(third_beer.ts) 



 

�|O AR�U�XjwO�wÒ��l¿ 3L V�L�»pO AR(1)�U�Õ���
[��Ù 1L�zÕ 0.8515���Ö�[�RL ar£�_niO AR�U�LÔzO AIC

p���pá¯wz�tp�ZíLÕ����� 

# AR�������� 

third_beer.ar <- ar(third_beer.ts) 

## Coefficients: 

##      1   

## 0.8515   

##  

## Order selected 1  sigma^2 estimated as  9.237e+13 

�L�U�iÕÖ~Õ�9�¯wZ���Ol��Lz{|Ì(¾×)X:���i���
���� 

 

ð�ilÕÖ~X�$ SARIMA�U�XxwO����Õv�����Sªp
SARIMA�U�XxwO�[�FOùs��klSARIMA(1,0,0)(1,1,0)12 �U�Õ���



[���¹wPQ��� 

x� = 820504− 0.34x��
� + 0.56x��
� − 0.27x���� + 0.44x���
 + 0.61x��� +w� 

ij��[9¹w�O�È]c;]©�ij�� 

 

# SARIMA������ 

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

l=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: 

##          ar1     sar1     drift 

##       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 

��Lz{|ÌÌzX:��lùsLáäp�kl�È]c;]©~Õ:��lÑÂ�¹
wO}¬�íL�w���� 

 



�Láäpl°��LÑÂOlUVWL· Øc��¡�l¢£��U�LxwO�X
Qw}¬� SARIMA�U��i¤â¹w®kl¥¦t�ÑÂ4��¯wZ�� 
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eÖiÒ[áäplGno·¸Ö�[UVWLÑÂXÞßVcàM�¹[��ll23L
´»Õ«¬pÑÂp�k­�9�ðL�qLÚæ�¹wOl·¸Ö�[UVWÕ��k|�
3´»Õ®¯L°m|�ZUVWij¯[��Õjé����
µ¶³´UVW\]^_b´×�¹wOlÝJíÖ�p®¯çZÇÈàMX ¡V¢£¤
¡¥¦V§¨_©�LHIJKLÉiQO¹w�r[Z�v�wZ��_`àaíQ@Ö
�w®klák^�iãgLhYX��w_`àaLÇÈ�¹wí�Y¹wZr[Z�
µ¶³´Oz�¹�UVW\]^_bp��«d±KL]ì²�¹w³×�´´ák�
�Ö�w®kl�Láä�«d£_`_NXµ³´pPQ¹wZ3��í���àMij
��
 


