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1. Gardner, E. S. 1985. Exponential smoothing: The state of the art. Journal of Forecasting, 4, 1-28.
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v Brown u��
(B). ��¼A�≤π�u��
BS�g����CCΣ¡�����h�P�
AB�w
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v Winters ���(W). ��¼A�≤π�u��
��CAH����Ch��g��GCΣ¡����i�

h�B�
Mg�CWinters ���ⁿ�¡��P⌠≤ ARIMA �¼ú�ⁿC
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2. Box, G. E. P., G. M. Jenkins, and G. C. Reinsel. 1994. Time series analysis: Forecasting and control, 3rd ed. Englewood Cliffs, N.J.:

Prentice Hall.
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v t� (d)C ⁿwb⌠p�íºeM���C�t�Ñ�Cϕ�
sb�]]t�
��C@δúOD¡¡�

�CA² ARIMA �íñ
w�C�¡w��AN�	∩�Ciμt�AH�ú�
�vTCt��Ñ�∩

�≤�C�
�{�A�@Ñt�Nϕu��
A�GÑt�NϕG��
A����C

v ��¡í� (q)C �íñ��¡íÑ����C��¡íÑ�ⁿwp≤��²e����C¡í�≈t	w

��e�C�pA��¡íÑ� 1 M 2 ⁿwbw��C��e��An�{�ßΓq�íñU��C¡í

��≈tC

g��Ñ�C g���
jkB��¡í�AMt�¿��ΩtñΓPΣDg��∩Ñ���PC²∩g��

Ñ�	íA�e�C�Oⁿ	@��h�g���í�j�²e�C�vTC�pAHCδΩ�]g���í

� 12�	íAg��Ñ� 1 Nϕ�e�C�ⁿ 12 �g�ºe��C�vTCp�∩CδΩ�	íAg��

Ñ� 1 NPⁿwDg��Ñ� 12 �PC

�e�g�C ϕ�wq@�ñΩ���e�g��]Y����C�e�g��OHπ�ϕ� -- �pA12 ϕ

��g��A�U[ε�Nϕ@�δCpG��]wg��Ah�π��LCg���¼@wn�g��Cz

iHbuwqΘ�v∩��ñ]wg��C

]��α½C ziHⁿw²bU�]��W⌡μα½AMßAiμ�í�@�C

v LC S�⌡μ⌠≤α½C

v ¡Φ�C ¡Φ�α½C

v �M∩�C �M∩�α½C

����J�íñC �J��O��@�AúDzTw�¡í�C�O 0FM�t��Ah���ú��C

�q ARIMA �íñ�α½τ�

uα½τ�v��]u�bⁿw�����iH�X{�iH²zwqbu��v��Wⁿw�⌠≤��í�

��ºα½τ�Cα½τ�iH²zⁿw�]w����Lh����ΦíAHw�]���C��	�C

α½τ�Ñ�C Nα½τ�ñU�úP¿����ΘJu�cv⌠μñ��∩�xsμC����ú�	�D

t�π�C∩�lM��¿�	íA��ϕ��jÑ�C����CÑ�ú�]tb�íñC��A@w�]

tÑ� 0 ��l¿���C�pApG��lⁿw 2A�¼N�]tÑ� 2B1 M 0CpG���ⁿw 3Ah

�¼�]t 3B2 M 1Cug��vμñ�xsμu�bwwq@�ñΩ���g�ß�α��]��\Uσ

ñu�e�g�v@��C

v �lC α½τ���lÑ�Cⁿw�∩��]w����CñA�
²e��	w�]��C��e�C�

pA�lÑ� 1 ⁿwLh@q�í����C� -- H����C��e� -- ��	w�U]��C��

e�C

v ��C α½τ����Ñ�Cⁿwnp≤���∩��]w����C²e���C¡í�≈t	w�]�

�C��e�C�pA��Ñ� 1 ⁿww�U]��C��e��A�	�{Lh@q�í����¡í�

�≈tC

v tºC ⁿwb⌠p�¼ºeM���∩��]w����C�t�Ñ�Cϕ�
sb�AN�	∩�Ciμ

t�AH�ú�
�vTC

g��Ñ�C g���lB��AMt�¿��ΩtñΓPΣDg��∩Ñ���PC²∩g��Ñ�	íA

�e�C�Oⁿ	@��h�g���í�j�²e�C�vTC�pAHCδΩ�]g���í� 12�	íA

g��Ñ� 1 Nϕ�e�C�ⁿ 12 �g�ºe��C�vTCp�∩CδΩ�	íAg��Ñ� 1 NPⁿ

wDg��Ñ� 12 �PC
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�e�g�C ϕ�wq@�ñΩ���e�g��]Y����C�e�g��OHπ�ϕ� -- �pA12 ϕ

��g��A�U[ε�Nϕ@�δCpG��]wg��Ah�π��LCg���¼@wn�g��Cz

iHbuwqΘ�v∩��ñ]wg��C

�≡C ]w
≡�y¿����vT�ⁿw�í�
≡C�pApG
≡]w� 5Ab�í t �����ú�

vTw�An@��gL¡�g� (t + 5) ºß���vTC

α½C @�����X�α½τ�WμAP�]]Anbo
��W⌡μ�∩��α½C

v LC S�⌡μ⌠≤α½C

v ¡Φ�C ¡Φ�α½C

v �M∩�C �M∩�α½C

�q ARIMA �íñ��≈�

u�≈�v��ú�UC∩�Ai�Bz�≈�3G�����≈�BⁿwSw�íI@��≈�A�Oú�

���í��≈�C

ú����í��≈�C �w]A�≈�Jú[H��A]úiμ�í�C∩��∩�Ai��⌠≤�≈��

���í�C

�����≈�C ∩��∩�H⌡μ�����≈�AMßqU
�C∩�@��h��≈��¼G

v i[�

v ⌠¡��

v �s

v u�

v g���[

v �í�


v i[�
R

p��÷ΩTA��\DD � 45��� 9 �, y�≈��¼zC

�íSw�íI@��≈�C ∩��∩�AiⁿwSw�íI@��≈�CC��≈�bu�≈�wqv⌠μ

ñ�O��@CCb@C���xsμñΘJ��C

v �¼C �≈��¼CΣ���¼Gi[� (w]�)Bh��EB�s�B��Bg�i[�AH��í�


C


� 1GpGS��@�ñΩ��wqΘ�WμAu�≈�wqv⌠μuπ�@μu[εvCYnⁿw�≈�A

�ΘJ�÷[ε��Cs	]π�≤uΩ�sΦ�vñ�C


� 2Gu�≈�wqv⌠μñ�u�⌠vμ]Y��OⁿV@�ñΩ��� CYCLE_ ����C

ΘX

i��ΘX]AU��¼��GH�pΓ���¼��GCU��¼��GiH����	ⁿw�°≤A¡ε

��A��úA�¼�C

3. Pena, D., G. C. Tiao, and R. S. Tsay, eds. 2001. A course in time series analysis. New York: John Wiley and Sons.
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�pqMw�ϕ

u�pqv��ú�π��í��G�ϕμº∩�C

π�AX�q�BLjung-Box �pqAH�U�¼��≈���C ∩�]����∩�Aiπ�]t�∩�

AX�q�BLjung-Box �AH�U�⌠p�í�≈����ϕμC

AXq�C ziH∩�UC@��h�H�Jt�U⌠p�íAX��ϕμñG

v ¡¡ R ¡Φ

v R ¡Φ

v íΦ��t(Q)

v ¡í�∩���t(P)

v ¡í�∩�t(E)

v �j�∩���t(B)

v �j�∩�t(X)

v ��� BIC(L)

±��¼��pqC o�∩��ε]tpΓ��⌠p�¼�pqϕμ�π�CU∩���Oú�@�ϕμCz

iH∩�UC@��h�∩�G

v AX�C Kn�pqM¡¡ R ¡Φ���
�BR ¡ΦBíΦ��tB¡í�∩��±�tB¡í�∩

�tB�j�∩��±�tA�j�∩�tAH��A� Bayesian ΩT�hϕC

v �t���÷τ� (ACF)C Kn�pqM��w⌠p�¼�t����÷���
�ϕC

v �t����÷τ� (PACF)C Kn�pqM��w⌠p�¼�t�����÷���
�ϕC

U��¼��pqC o�∩��ε]tU⌠p�í��Ω�ϕμ�π�CU∩���Oú�@�ϕμCziH

∩�UC@��h�∩�G

v 	�⌠p�C π�U⌠p�¼���⌠pϕCⁿ�¡��M ARIMA �í��Oπ�úP�ϕμCpG�

≈�sbAΣ��⌠p]�t�π�≤@�ϕμñC

v �t���÷τ� (ACF)C �¿tπ�U�w⌠p�¼��t�
�÷ϕμC�ϕñ]t���÷��H

α�íC

v �t����÷τ� (PACF)C �¿tπ�U�w⌠p�¼�í��t�
�÷ϕμC�ϕñ]t���

�÷��Hα�íC

π�w�C π�U⌠p�¼��¼w�MHα�íϕCw��íObu∩�v��ñ]wC

��(L)
u��v��ú�π��í��G���º∩�C

±��¼���

o�∩��ε]tpΓ��⌠p�í�pq���π�CU∩���Oú�@���CziH∩�UC@��

h�∩�G

v ¡¡ R ¡Φ

v R ¡Φ

v íΦ��t(Q)

v ¡í�∩���t(P)
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v ¡í�∩�t(E)

v �j�∩���t(B)

v �j�∩�t(X)

v ��� BIC(L)

v �t����÷�τ� (ACF)

v �t�í����÷�τ� (PACF)(U)

�O�¼���

�CC ∩�]����∩�Ai�oU⌠p�¼w�����CziH∩�UC@��h�∩�AH]tb�

�ºñG

v [ε�C ]��C�[ε�C

v w�C w��í��¼w��C

v AX��C ⌠p�í��¼w��C

v w��Hα�íC w��í�Hα�íC

v AX���Hα�íC ⌠p�í�Hα�íC

�t���÷τ� (ACF)C π�U�w⌠p�¼��t�
�÷��C

�t����÷τ� (PACF)C π�U�w⌠p�¼�í��t�
�÷��C

NΘX¡ε≤�A��úA�¼

uΘXLo�v��ú�∩�AiNϕμM�ϕΘX¡ε≤⌠p�íl�CziH∩���z�ú��AX�

°≤ANΘX¡ε≤�A�/��úA�¼C�w]A��⌠p�íú�]tbΘXºñC

�A�¼C ∩�]�∩��∩�AiN�A�¼]tbΘXñC∩�AX�q�A
ⁿwn]t��í��C

∩��∩�
ú�²εP�∩��úA�¼Cb�ípUAΘXN]t�úA�¼��A�¼C

v Tw��¼��C ⁿw�Gπ� n ��A�¼CpG��WL⌠p�¼���Ahπ����íC

v �í�����±C ⁿw�Gπ���⌠p�íñ�¬ n ��±ºAX����íC

�úA�¼C ∩�]�∩��∩�AiN�úA�¼]tbΘXñC∩�AX�q�A
ⁿwn]t��í�

�C∩��∩�
ú�²εP�∩��A�¼Cb�ípUAΘXN]t�A�¼��úA�¼C

v Tw��¼��C ⁿw�Gπ� n ��úA�¼CpG��WL⌠p�¼���Ahπ����íC

v �í�����±C ⁿw�Gπ���⌠p�íñ�C n ��±ºAX����íC

AX�q�C ∩�n�	z∩�¼�AX�q�Cw]�O¡¡ R ¡ΦC

xs�¼w�P�íWμ

uxsv��iH²zN�¼w�xs�@�ñΩ����s��A
N�íWμxs� XML μí��í�

�C

xs��C ziHN�¼w�BHα�í��txs�@�ñΩ���s��CU]��C�ú�Σ�¡�s

���A�U�s��ú�]t⌠pMw��í���CpGw��í
��]��C°�º�Ah[Js�

��C�C@�s��∩��÷p�uxsv�∩�AH∩�xss��C�w]Aú�xs⌠≤s��C

v w��C �¼w��C

v Hα�íU¡C w���Hα�íU¡C

10 IBM SPSS Forecasting 23



v Hα�íW¡C w���Hα�íW¡C

v ���tC �¼�tC⌡μ]��α½�]�pA�M∩�α½�Ao
úOα½�C��tC

v ��W�r�C ⁿwn�	�s��RW��r
A�	Odw]r
C��W�O	r
B÷p]��

�W�AH��¼ ID �¿C�n���W��
�AH�KP��RWWh��≡Cr
�	P����

�W�Wh�
C

�X�¼��C ��⌠p�¼��íWμú�X�ⁿw� XML μí��Cwxs��íi��≤s�Ω�A

H�o≤s�w�C

v XML ��C �íWμxs≤ift IBM SPSS ��{í��� XML ��ñC

v PMML ��C �íWμxs≤ift PMML �e��{í]]A IBM SPSS ��{í���� PMML

�e XML ��ñC

∩�

u∩�v��iH²z]ww��íBⁿwp≤Bz≥��B]wHα�íe�A�q�¼ ID r
AH�]

w���÷�π��¿t��C

w��íC w��í@wúOq⌠p�í�⌠ß��@�[ε�}l]�	Mw�¼�[ε���AMß@�

⌡μ�@�ñΩ����ß@�[ε�A�O��	ⁿw�Θ��εC�w]A⌠p�í��⌠O@�ñΩ�

���ß@�[ε�A²iHquvu∩�[ε�v∩��ñ�≤Aun∩�uH�í�[ε�d≥��vY

iC

v ⌠p�í�⌠ß��@�[ε�@��@�ñΩ����ß@�[ε�C Y⌠p�í�⌠¡≤@�ñΩ��

��ß@�[ε�A�zn@�w���ß@�[ε�A�∩��∩�Co�∩�@δúO�	�Odg

�ú�w�A²�¼w�α≈PΩ���l�iμ±�C

v ⌠p�í�⌠ºß�@�[ε�@��ⁿwΘ�C ∩��∩�A�Tⁿww��í�⌠�íCo�∩�@δ

O�	ú�Ω��C�⌠º��w�CΘJuΘ�v⌠μñ��xsμ���C

pGS��@�ñΩ��wqΘ�WμAuΘ�v⌠μuπ�@μu[εvCYnⁿww��í��⌠�

íA�ΘJ�÷[ε��Cs	]π�≤uΩ�sΦ�vñ�C

uΩ�v⌠μñ�u�⌠vμ]Y��OⁿV@�ñΩ��� CYCLE_ ����C

���≥��C o
∩�i�ε��	≥��ºBzC

v °�L�C ��	≥���Q°�t�≥��	BzC

v °���C ��	≥��Q°���Ω�C

≥���hC UCWhb�í�{�ñ��≤≥��ºBz]]At�≥��P°�L����	≥���G

v �¼ñ]tπ�o�≤⌠p�í�º]��≥�����C≥���BzΦí�⌠pΦk�wC

v pG���b⌠p�í��≥��AhoX�iC∩≤uExpert Modelerv	íAt������íObL�

��ípUiμ⌠pC∩≤�q ARIMA 	íAt������íúiμ⌠pC

v pG⌠≤���bw��í��≥��Ah{�oX�iA
�iαw�����d≥C

Hα�íe� (%)C Hα�íO��¼w�M�t�
�÷pΓ��CziHⁿwp≤ 100 �⌠≤���C

�w]A�� 95% Hα�íC

ΘXñ�¼ ID �r�C bu��v��Wⁿw�C�]��ú��Oú�⌠p�íC�¼HWS�W�[H

�OAW�	i�qr
Pπ�r
�¿CziHΘJr
A�Odu�¼v�w]�C
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π�≤ ACF P PACF ΘXñ��j¿t��C ziH]wπ�≤���÷�P����÷�ϕμM��ñ

��j¿t��C

TSMODEL ⁿO�ΣL\α

pGzN∩�í�KJyk°íA
BsΦ�ú�� TSMODEL ⁿOykANiH�q�í�C�í�CⁿOy

kyÑ²ziHG

v ⁿwΩ��g���í]Q� AUXILIARY �ⁿOW� SEASONLENGTH ÷Σr�Co���g@�ñΩ���

�eg��]Y����C

v ⁿw�q ARIMA Mα½τ�¿��ús≥¿t]Q� ARIMA M TRANSFERFUNCTION �ⁿO�C�pAz

iHⁿw�q ARIMA �íAπ��
jk¿t 1B3 M 6F�Oⁿwα½τ�At��l¿t 2B5 M 8C

v ú�h��¼�Wμ]�pA��ΦkBARIMA Ñ�B���ÑÑ�AH�μ�⌡μu�í�C�¼�v{

�]Q� MODEL �ⁿO�C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 3 � M��í�C�¼

uM��í�C�¼v{��q�í��ⁿJ{��í�C�íA
NΣM��@�ñΩ��CziH���

{�A�os����LΩ���Cw�A�ú�A½s�m�íC �¼O�� �í�C���{�ú��C

d�C zO@ajsΓ��x	ws�gzAtd�ú�F 5000 �Cz��F Expert Modeler ���¼A

Hw��	T�δU�ú��PΓqCz�Ω��wC�δú�HΩ�PΓΩ�≤sAznQ�Ω��w	s

@C�δ�≤sw�CuM��í�C�¼v{�iH²zQ�����í�¿o�@�Aun½s⌠p�¼

��H[\sΩ�YiC

�pqC At�qG¡¡ R ¡ΦBR ¡Φ (R 2)BíΦ��t (RMSE)B¡í�∩�t (MAE)B¡í�∩�

�±�t (MAPE)B�j�∩�t (MaxAE)B�j�∩��±�t (MaxAPE)AH��W� Bayesian Tº�

h (BIC)C�tG�
�÷τ�B��
�÷τ�BLjung-Box QC

��C ≤���¼�Kn�G¡¡ R ¡ΦBR ¡Φ (R 2)BíΦ��t (RMSE)B¡í�∩�t (MAE)B¡

í�∩��±�t (MAPE)B�j�∩�t (MaxAE)B�j�∩��±�t (MaxAPE)B�A� Bayesian Ω

T°≤ (BIC) ��Φ�F�t�
�÷M����÷��	��C�O�¼��GGw��BAX��B[ε

�BHα�íW¡MU¡B�t�
�÷M����÷�C

M��í�C�íΩ��q

Ω�C nM��¼���]]��M�����	���C

�]C �íM��@�ñΩ���]W�P�íñ�ⁿw���P����Co
���íú°��í�CA

]NOC@�[ε�úNϕ@��íIA��s�≥�[ε�úH���ííj�}C

v w�C YnQ�]t���]w�����í	ú�w�A@�ñΩ���	]tw��í���[ε�

����CpG�¼��w½s⌠pAh���úib⌠pg�]t⌠≤≥��C

wqΘ�

uM��í�C�¼v{�nD@�ñΩ���g��]Y����P�nM��¼�g���
CpGNQ

�P�m�¼���Ω��iμw�]]\�s����L�Ω��Ahwí¼�°≤CpG@�ñΩ��


S�g��AzN�≈��²�uwqΘ�v∩��A��@�g��C²OpG�¼Ob�ⁿwg��U�

�Ah@�ñΩ��]úiH�g��C

YnM��¼

1. b\αϕWA∩�G

�R > w� > M����¼...

2. ΘJ�¼����WμA�÷@Uus²vAMß∩��¼��]�¼��OH �í�C���{���

��C

ziHG

v ��@�ñΩ���Ω�A½s⌠p�¼��Cw�O��½s⌠pL������C

v xsw�BHα�íM	��tC

v N½s⌠pL��ís¿ XML μíC
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�¼��PAX�q�

q�¼��ⁿJC w�O���¼��q�½s⌠p��º�¼��ú��Cπ�≤ΘXñ
�	Lo�¼]�

A��úA��AX�q����¼��A
�M}o]�e�≤s�C@��¼����Ω�Cb�∩�

UAw�ú�[\@�ñΩ��ñ]ú	O]��������LhΩ�CpGn²Lh�Ω�vTw�AN

�	∩�uqΩ�½s⌠pvC��Aw�]ú�⌠p�w��í�]���C�A²O�Nw��í���

��⌠pb�CpG�≤h�e]���C��A�BnNo
��Jw�ñAN�	½s⌠pB�π⌠pg

�AHKNo
�]tb�C

qΩ�ñ½s⌠pC �¼��O��@�ñΩ���Ω�½s⌠pC�¼��½s⌠p
úvT�í�cC�

�	íAARIMA(1,0,1) �í�����cA²�jkM��¡í���iμ½s⌠pC½s⌠pú�y¿��

s�≈�CpG�⌠≤�≈�A@wúO���¼��C

v ⌠p�íC ⌠pg�wq�	½s⌠p�¼���[ε��C�w]A⌠p�í]A@�ñΩ�����

[ε�CYn]w⌠p�íA�∩�uu∩�[ε�v∩��ñ�uH�í�[ε�d≥��vC�i�

�Ω��wA{�����⌠pg�iα�]�í�ºA]�P�π���úPCb@��íñAu��

⌠pg�Oq�¼�]��úh⌠≤o�≤ⁿw⌠pg�AΣ}l��⌠��s≥≥��ºß�lU��

íC

w��í

U�¼�w��í@wúOq⌠pg��⌠ß�@�[ε�}lAMß@�⌡μ�@�ñΩ����ß@�[

ε��O��	ⁿw�Θ��εCpG���gL½s⌠p]oOw]��AhU�¼�⌠pg�NO}o (�

e�≤s) �í����[ε��C

v ⌠p�í�⌠ß��@�[ε�@��@�ñΩ����ß@�[ε�C Y⌠p�í�⌠¡≤@�ñΩ�

���ß@�[ε�A�zn@�w���ß@�[ε�A�∩��∩�C

v ⌠p�í�⌠ºß�@�[ε�@��ⁿwΘ�C ∩��∩�A�Tⁿww��í�⌠�íCΘJuΘ�v

⌠μñ��xsμ���C

pGS��@�ñΩ��wqΘ�WμAuΘ�v⌠μuπ�@μu[εvCYnⁿww��í��⌠�

íA�ΘJ�÷[ε��Cs	]π�≤uΩ�sΦ�vñ�C

uΩ�v⌠μñ�u�⌠vμ]Y��OⁿV@�ñΩ��� CYCLE_ ����C

ΘX

i��ΘX]AU��¼��GH����¼��GCU��¼��GiH����	ⁿw�°≤A¡ε��

A��úA�¼�C

�pqMw�ϕ

u�pqv��ú�∩�iπ��íAX��pqϕB�¼��B���÷�τ�Mw�CúD�¼��gL

½s⌠p]u�¼v��W�uqΩ�½s⌠pv�A�π��AX�q��BLjung-Box �AH��¼��ú

O���¼�A
�MU�íb}o]�e�≤s�����Ω�C�≈�ΩT@wúO���¼��C

π�AX�q�BLjung-Box �pqAH�U�¼��≈���C ∩�]����∩�AHπ�]t�∩w

AX�q�BLjung-Box �MU�í�≈���ϕμC

AXq�C ziH∩�UC@��h��J]tU�íAX��ϕμñG

v ¡¡ R ¡Φ

v R ¡Φ
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v íΦ��t(Q)

v ¡í�∩���t(P)

v ¡í�∩�t(E)

v �j�∩���t(B)

v �j�∩�t(X)

v ��� BIC

±��¼��pqC o�∩��ε]t���¼�pqϕμ�π�CU∩���Oú�@�ϕμCziH∩�

UC@��h�∩�G

v AX�C Kn�pqM¡¡ R ¡Φ���
�BR ¡ΦBíΦ��tB¡í�∩��±�tB¡í�∩

�tB�j�∩��±�tA�j�∩�tAH��A� Bayesian ΩT�hϕC

v �t���÷τ� (ACF)C Kn�pqM��w⌠p�¼�t����÷���
�ϕC�ϕuα�≤�

¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C

v �t����÷τ� (PACF)C Kn�pqM��w⌠p�¼�t�����÷���
�ϕC�ϕuα

�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C

U��¼��pqC o�∩��ε]tU�í��Ω�ϕμ�π�CU∩���Oú�@�ϕμCziH∩�

UC@��h�∩�G

v 	�⌠p�C π�U�¼���⌠pϕCⁿ�¡��M ARIMA �í��Oπ�úP�ϕμCpG�≈�

sbAΣ��⌠p]�t�π�≤@�ϕμñC

v �t���÷τ� (ACF)C �¿tπ�U�w⌠p�¼��t�
�÷ϕμC�ϕñ]t���÷��H

α�íC�ϕuα�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C

v �t����÷τ� (PACF)C �¿tπ�U�w⌠p�¼�í��t�
�÷ϕμC�ϕñ]t���

�÷��Hα�íC�ϕuα�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C

π�w�C π�U�¼��¼w�MHα�íϕC

��

u��v��ú�∩�Aiπ��íAX��pq���B���÷�τ�AH��C�]]Aw��C

±��¼���

o�∩��ε]t���í�pq���π�CúD�¼��gL½s⌠p]u�¼v��W�uqΩ�½s

⌠pv�A�π���úO���¼��A
�MU�íb}o]�e�≤s�����Ω�C��A���

÷���uα�≤�¼��w½s⌠p�CU∩���Oú�@���CziH∩�UC@��h�∩�G

v ¡¡ R ¡Φ

v R ¡Φ

v íΦ��t(Q)

v ¡í�∩���t(P)

v ¡í�∩�t(E)

v �j�∩���t(B)

v �j�∩�t(X)

v ��� BIC(L)

v �t����÷�τ� (ACF)

v �t�í����÷�τ� (PACF)
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�O�¼���

�CC ∩��]����∩�Ai�oU�¼w�����C[ε�BAX��BAX���Hα�íAH�

���÷�uα�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�CziH∩�UC@�

�h�∩�AH]tb��ºñG

v [ε�C ]��C�[ε�C

v w�C w��í��¼w��C

v AX��C ⌠p�í��¼w��C

v w��Hα�íC w��í�Hα�íC

v AX���Hα�íC ⌠p�í�Hα�íC

�t���÷τ� (ACF)C π�U�w⌠p�¼��t�
�÷��C

�t����÷τ� (PACF)C π�U�w⌠p�¼�í��t�
�÷��C

NΘX¡ε≤�A��úA�¼

uΘXLo�v��ú�∩�AiNϕμM�ϕΘX¡ε≤�íl�CziH∩���z�ú��AX�°

≤ANΘX¡ε≤�A�/��úA�¼C÷�w]A���íú�]tbΘXºñCúD�¼��gL½s

⌠p]u�¼v��W�uqΩ�½s⌠pv�A�	z∩�¼�AX�q��úO���¼��A
�MU

�íb}o]�e�≤s�����Ω�C

�A�¼C ∩�]�∩��∩�AiN�A�¼]tbΘXñC∩�AX�q�A
ⁿwn]t��í��C

∩��∩�
ú�²εP�∩��úA�¼Cb�ípUAΘXN]t�úA�¼��A�¼C

v Tw��¼��C ⁿw�Gπ� n ��A�¼CpG��WL�¼���Ahπ����¼C

v �í�����±C ⁿw�Gπ����¼ñ�¬ n ��±ºAX����íC

�úA�¼C ∩�]�∩��∩�AiN�úA�¼]tbΘXñC∩�AX�q�A
ⁿwn]t��í�

�C∩��∩�
ú�²εP�∩��A�¼Cb�ípUAΘXN]t�A�¼��úA�¼C

v Tw��¼��C ⁿw�Gπ� n ��úA�¼CpG��WL�¼���Ahπ����¼C

v �í�����±C ⁿw�Gπ����íñ�C n ��±ºAX����íC

AX�q�C ∩�n�	z∩�¼�AX�q�Cw]�O¡¡ R ¡ΦC

xs�¼w�P�íWμ

uxsv��iH²zN�¼w�xs�@�ñΩ����s��A
N�íWμxs� XML μí��í�

�C

xs��C ziHN�¼w�BHα�í��txs�@�ñΩ���s��CU�í�ú�Σ�¡�s��

�CpGw��í
��P�í�÷p�]��º�C°�º�Ah[Js�[ε�CúD�¼��gL½s

⌠p]u�¼v��W�uqΩ�½s⌠pv�A�hw��MHα¡εu�w��íSO��C�C@�s

��∩��÷p�uxsv�∩�AH∩�xss��C�w]Aú�xs⌠≤s��C

v w��C �¼w��C

v Hα�íU¡C w���Hα�íU¡C

v Hα�íW¡C w���Hα�íW¡C

v ���tC �¼�tC⌡μ]��α½�]�pA�M∩�α½�Ao
úOα½�C��tC�∩�uα

�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C
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v ��W�r�C ⁿwn�	�s��RW��r
A�	Odw]r
C��W�O	r
B÷p]���

W�AH��¼ ID �¿C�n���W��
�AH�KP��RWWh��≡Cr
�	P�����

W�Wh�
C

�X�¼�� �íWμ]Σñ]t½s⌠p���MAX��pq�O�X�ⁿw� XML μí��C�∩�

uα�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C

v XML ��C �íWμxs≤ift IBM SPSS ��{í��� XML ��ñC

v PMML ��C �íWμxs≤ift PMML �e��{í]]A IBM SPSS ��{í���� PMML

�e XML ��ñC

∩�

u∩�v��iH²zⁿw≥���BzB]wHα�íe�A
]w����÷�π�º¿t��C

���≥��C o
∩�i�ε��	≥��ºBzC

v °�L�C ��	≥���Q°�t�≥��	BzC

v °���C ��	≥��Q°���Ω�C

≥���hC UCWhA�≤≥��ºBz]]At�≥��P°�L����	≥���G

v �¼ñ]tπ�o�≤⌠p�í�º]��≥�����C≥���BzΦí�⌠pΦk�wC

v ∩≤ ARIMA �íApGw��b⌠pg���⌠≤≥��ANoX�iC⌠≤A�w����íúú½s

⌠pC

v pG⌠≤���bw��í��≥��Ah{�oX�iA
�iαw�����d≥C

Hα�íe� (%)C Hα�íO��¼w�M�t�
�÷pΓ��CziHⁿwp≤ 100 �⌠≤���C

�w]A�� 95% Hα�íC

π�≤ ACF P PACF ΘXñ��j¿t��C ziH]wπ�≤���÷�P����÷�ϕμM��ñ

��j¿t��C�∩�uα�≤�¼��w½s⌠p�]u�¼v��W�uqΩ�½s⌠pv�C

TSAPPLY ⁿO�ΣL\α

pGN∩�d≥KJyk°íA
sΦ�o�� TSAPPLY ⁿOykAhi��ΣL\αCⁿOykyÑ²zi

HG

v ⁿw�¼�ñ�@��íl�nM�≤@�ñΩ��]Q� MODEL �ⁿOW� DROP M KEEP ÷Σr�C

v qΓ��HW��¼�M��í�Ω�]Q� MODEL �ⁿO�C�pA@��¼�iα]tFNϕμ
PΓ

q�C��íA�t@�iα]tNϕ¼q�C��íC

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 4 � g����

ug����v{��N�C���g��¿�A�X�
P�⌠�¿�AMu�tv¿�C�{�Ou�d

Φk Iv�Ω@A]����¡í±kC

d�C Y��a�μ�RSw≡Hx�CδΣ±qC��OnP���ñO���
C�FA�Ω��
A�

�a
²�	��g����pΓ¬��ºCug����v{�i�	�ú⌠≤t���g��º�C��

�b�g���π��CWiμ�
�RC

�pqC g��]��XC

g����Ω��q

Ω�C �	��r��C

�]C ��ú�]t��O≥�Ω�C�	�
wq@�g��Θ�¿�C

⌠pg��]�

1. b\αϕWA∩�G

�R > w� > g����...

2. bi��MμñA∩�@��h���AMßNª���u��vMμñC�NAMμu]t����C

�í�¼C ug����v{�ú�Γ�úPΦk�¼�g��]�G�k�[kC

v �kCg��¿�O@�]�Ag���π�C�H�]�KiHo��l�CCN�G�ÑAg��¿�

∩�⌠M�CπΘÑ�¿Ñ±�CLg��º�[ε�AΣg��¿�� 1C

v [kCNg���πsW�g���π��CñAH�o[ε�C���π���q�Cñ�úg���A

HK[εΣLDg��¿�uB¬v��÷S�CN�G�ÑAg��¿�úH�CπΘÑ����CL

g��º�[ε�AΣg��¿�� 0C

��¡í[vC u��¡í[v v∩��\zⁿwbpΓ��¡í�np≤Bz�CCo
∩�u�b�C

g�OíÑ��ú���CpGg�OúTw�Ah��Iú��P�[vC

v ��I�Ñ (All points equal). ��Pg��Ñ�ⁿZAH���[v�Ñ�I	pΓ��¡í�CpGg

�úTwAh�@����ΦkC

v �� 0.5 [vß�
I (Endpoints weighted by .5). ��ⁿZ]Ñ≤g�[W 1�MH 0.5 [vß�ⁿZ


IA	pΓg�íÑ�C���¡í�C

ziHG

v ÷@Uuxsvⁿwp≤xss��C

g����xs

����C i²z∩�Bzs���ΦíC

v sW���(A). Nug����v���s�Cxs�@�ñΩ���@δ��C��W�	T�r��r


B�u��r�¿C
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v m½{�(R). Nug����v���s�Cxs�@�ñΩ���{���C
P�τú	uw�v{�

���⌠≤{��s��C��W�	T�r��r
B½	 (#) ��r�¿C

v ú��(N). ú�Ns�CsW�@�ñΩ��C

s��W�

ug����v{���C�ⁿw�C��
�s��]�C�AW��OHUCT�r��r
G

SAFC g���π]�C o
���b�Ch�WⁿwU�í��GC

SASC g���π�CC o
O�ú�C�g��ºß≥o���C

STCC ¡��
g�¿�C o
��π��Cñ�ϕ{��
P�⌠μ�C

ERRC �t�u�tv�C g��B�
P�⌠¿��≥d���w��Cñ�úC

SEASON ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v H SEASON ⁿOⁿw⌠≤g��A�úquwqΘ�v{�ú��	NΦ�ñ∩�C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 5 � ���

u���v{��≤δ��í�Cñ�g��μ�Cª�HπΘ	�R�C��º�úPWv�g�¿�A�

úO�Rq@�íI�U@��íI��ºC¡��CbCWv��j�g���≤FH≈�º]u
	

�v�N¿�j�Xi���WvC

t�≥�Ω���CúαHo�{��RC

d�C s
	�ytvOg�¼A�½nⁿ�C}l�yΘ�q���O�g��¿�C²Ω�ñO�sb�

°�⌠A�Rvb�⌠�e�ϕ��n�NH

�pqC UWv�g�¿����Pl�α½Bg��H���K�⌠p�C∩�	���R�GUWv�g

�¿��μeg��ñΩ�PΩ�í�B@P��K�B���BWqB¡Φ@P�P���C

��C ∩≤μ��M	���RGg��M��K�C∩≤	���RG¡Φ@P� B���Bμe@�qB

@P��K�B���PWqC

���Ω��q

Ω�C �	��r��C

�]C ��ú�]t��O≥�Ω�Cn�R��í�C��¡¡¼AB�q�Cñεh��Ds¡í�C

v RAC�í�C�	
XztA ARIMA �¼�°≤C� MA �C�Oϕw�A²O AR � ARMA �

Chú@wCgL@q�íAϕw�C�¡í���º�ú�O��C

�o���R

1. b\αϕWA∩�G

�R > �í�C > ���R...

2. bi��MμñA∩�@��h���AMßNª���u��vMμñC�NAMμu]t����C

3. ∩�u��°ív∩�º@H∩�p≤Ng��¡��AHo���K�⌠p�Ci��¡��∩��

Tukey-HammingBTukeyBParzenBBartlettBDaniell (Unit) MLC

v Tukey-HammingC[v� Wk = .54Dp(2 pi fk) + .23Dp (2 pi fk + pi/p) + .23Dp (2 pi fk - pi/p)A(k = 0,

..., p)AΣñ p �b�ⁿZ�π�í�ADp � Dirichlet Ñ� p ���C

v TukeyC Tukey °í[v� Wk = 0.5Dp(2 pi fk) + 0.25Dp (2 pi fk + pi/p) + 0.25Dp(2 pi fk - pi/p)A(k

= 0, ..., p)AΣñ p �b�ⁿZ�π�í�ADp � Dirichlet Ñ� p ���C

v ParzenC[v� Wk = 1/p(2 + cos(2 pi fk)) (F[p/2] (2 pi fk))**2A(k= 0, ... p)AΣñ p �b�ⁿZ�π

�í�AF[p/2] �Ñ� p/2 � Fejer ��C

v BartlettC@���°í�¼A�H Wk = Fp (2*pi*fk), for k = 0, ... p 	pΓ
≤°íWbí�[vAΣ

ñ p �b�ⁿZ�π�í�A� Fp � p Ñ�� Fejer ��C°íUbí�P°íWbí∩�C

v Daniell (Unit)C[v�Ñ≤ 1 ���°í�¼C

v LCúiμ¡��CpGz∩�F�∩�Azo����K�⌠p��Pg��@�C

ⁿZC�í�J¡���s≥�d≥CⁿZ@δ����π�C�j�ⁿZ∩��K���¡�{�±�p�

ⁿZ	ojC
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ñí��(C). bpΓ��ºe�π�CH�Σ¡í�� 0A
�úiαP�C¡í��÷p�j��C

����R — �@���PΣLC���±�C Yz∩�FG�HW���Azi∩��∩�	nD	��

���RC

v bu��vMμñ��@����H���	BzA�ΣL���hH]��	BzC

v b�@��Cºß�C��Cú�PΣLwRW�CL÷�H�@��C��RCC��C�μ���R

τ�⌡μC

��C μ��P	���Rúi��g��P��K�Cu�	���Ri��ΣL��∩�C

v g��. ±∩���g��ú¡����T�]H∩����s�CCWv�ºyz¡��C�SxC¡í

X
b��Wv��ºϕ�u
Γ°TvC

v @P�¡Φ(Q). Γ��CW[��GC

v ���(M). μeg���Ω�í�AªOΓ��í�C�º�Wv¿��÷�q�C�¿�WXÑq� pi/2

���C

v μe@�q(A). @P��K�P���¡ΦM�¡Φ�C

v ��K�CgL¡��AH�úúWh���g��C

v @P��K�(L). μeg���Ω�í�AªOΓ��í�C�P�Wv¿��÷�q�C

v ���(H). @tCUWv¿�Γ²�¿ßt@¿��{�q�C

v ≥Q�(G). Nμe�TúHΣñ@��Cº��K��oX���CΓ��C���U��Wq�C

����(F). ����	s@���ϕAd≥q�� 0]���¡í������� 0.5]Γ�[ε�g��

��C

��g�(I). ��g�	s@���ϕAd≥q 2]Γ�[ε�g�����P[ε����Ñ�g�]���

¡í����Cb∩���ñ�π�g�C

SPECTRA ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v xspΓn����R���{�Ω��ñAú�Θß��C

v ���°íⁿw�q�[vC

v HWvMg�	ú��C

v CL�ñC@�π����πMμC

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 6 � �í�]�¼

�í�]�����		�í�CΩ�ñ�÷Σ�]÷YCb�í�]��ñAziHⁿw@����C�@

�o
���	∩ΘJCMßA�{���C@����m�jk�í�C�¼AH���J�
P��π�

�]÷Y�ΘJC�ΦkúP≤���í�C��Az�	bß	ñ�Tⁿw���C�w°lC	≤�í�

]��q�A��h��÷��í�C�m�¼A]�A�G���¼t�C

b�í�]���⌠�wqñANy�] Oⁿ Granger ]G÷YCpG�� X � Y �Lh�∩ Y jk�

�P±�∩ Y �Lh�jk≤�� Y �¼Ah�í�C X ��t@��í�C Y �uGranger �]vC

d�

��Mª	iH���í�]��A	ª�í����jq�í¼�q�����]÷YC�RiHπ�@


i�ε�ΘJAo∩÷ΣZ�ⁿ�π��j�vTC

j¼ IT t��	z	iH���í�]��A	��jq�¼÷p@��q��ñ�º�CMßA�]�¼

e\WVº����		�iα�Dnº��]C

μ��D

�	π��
@���C�w]Aú��π�w²wqñΓuLv�μ
C

Ω��c

�í�]��Σ�Γ��¼�Ω��cC

�μ¼Ω�

∩≤�μ¼Ω�AC@��í�Cμ
ú]tμ@�í�C�Ω�C��cO�í�CΩ�����

cA	�í�C�¼���C

h��Ω�

∩≤h��Ω�AC@��í�Cμ
ú]th��í�C�Ω�CMßA	���� μ
º��μ


�@��	�OSwμ
���O�í�CC�pAΓ�úPPΓqD]sΓ�⌠⌠��PΓΩ�

iαxsbμ@ sales μ
ñCW�� channel ���μ
]��usΓv�u⌠⌠v���OPoΓ

�PΓqDú�÷p�O²C

�o�í�]�¼

�\α�nu�pqw�v∩�C

q\αϕñA∩�G

�R > w� > ���í�]�¼...

1. pG�Θ�/�íμ
wq[εAhⁿw�μ
C

2. pGΩ��h��Ω�Ahⁿw�≤�O�í�C���μ
C

v ��μ
�ⁿw��wqμ
b��ß≥∩���ΘXñ�X{��C��VWbY�VUbY÷s	

∩��μ
½s��C

v ziHⁿw����l�AHN�R¡ε���μ
�Sw�C�pApGzπ��
��P���A

iHN�R¡ε�Sw��
C��l��M���Rñ������q�μ
C
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v z]iHb�q�μ
⌠�W�ñΓⁿw���A	�q�RC�pApGπ�PΓqD���]��

usΓv�u⌠⌠v�AH�o
qDñPΓMsi��q�AhziHN⌠⌠siⁿw�sΓM⌠⌠

PΓ�ΘJC�w]A��¼��q@�w��A
NΣ¡ε��huαqC���μ
ⁿw��]�

w]� 250 ����º�iμ∩�C

3. ÷@U�≥C

�G pG@�ñ�Ω��π�Θ�WμAhBJ 1B2 � 3 úA�CquwqΘ�v∩����� DATE

ⁿO��Θ�WμC

4. ÷@Uμ�Hⁿwn�J�¼ñ��í�CAH�ⁿwwq[ε�ΦíC�
@�μ
�	ⁿw����

ⁿw�ΘJ���C

5. ÷@UΩ�WμHⁿw∩�]wAΣñ]A�≤�R��ííjB�pM�G]w�p≤Bz≥��C

6. ÷@U�m∩�AHwq⌠p�íAⁿwΘX��eAH�ⁿw�m]wApC����ΘJ��W¡C

7. ÷@U�¼∩�AHnDw�Axsw�AH�N�¼t��X��í��C

8. ÷@U⌡μH⌡μ{�C

n����í�C

buμ
v��WA���í�C]w	ⁿwn�J�¼t�ñ��CC
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 π��P�NqC∩≤h��Ω�A]t�í�C�μ
���q�

μ
Ch��Ω���í�C	�q�μ
�C@���μ
��wqCUC�qA�≤�μ¼Ω��h��

Ω�C

v ⁿw�	∩ΘJ�ⁿw����ΘJ��C��JC@�����¼ñCC@�����¼@�]t��

�¡�¿Ñ�C

v ⁿw�jεΘJ��C@��JC@�����¼ñC

v �
@��C�	ⁿw�������ΘJC

v ∩���w²wq�ñΓ�Aπ�uΘJvñΓ�μ
�]w�	∩ΘJCS�⌠≤w²wqñΓ∩M�

jεΘJC

h��Ω�

∩≤h��Ω�AziHb⌠μñⁿw�q�μ
��÷p�ñΓAΣñ⌠μñ�C@Cⁿwμ@�q��ñ

ΓC�w]A�¼t�]t⌠μñC@C���μ
���X��CC�pApGsb region � brand ��

�Ah�w]AN�q� sales ⁿw���N²� region � brand �C@��Xúsb�OPΓ���CC

∩≤⌠μñ�C@CAziH÷@U����ñ	÷sA�⌠≤��μ
�q��C��@�}�u∩���

�vl∩��Cz]iHsWBRú��s⌠μCC

�Cp��μπ��e��÷p�q�ⁿw�������Cπ���iαj≤Ω���C��]C�@��

C�Cí�ⁿw�����X�∩�≤�÷p�q�]t��C�A�o��¼pC

∩	���

∩≤h��Ω�AziH��SwñΓ	ⁿwNM��Sw�q�μ
����AH�q�RC�pApG sales

O�q�μ
Achannel O��usΓv�u⌠⌠v���AziHⁿwu⌠⌠vPΓOΘJAusΓvPΓO

��Cz]iHⁿwM���Rñ��º���q�μ
���l�C�pApG region Oⁿ�az�
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�μ
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C
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�]Dw��B���]Dw���ϕ�]Dw��C
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�í��⌠�íwq�[ε
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���cAziHí�úAXΣñ@����ííj�[ε�CC�pA� 10 �δ��p��iH�
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�≤ⁿw�⌠�í�μ
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���μ
��∩≤U@��¬⌠��	Ow��C�¬⌠���úαOw��C�pA∩≤ 10 �δ

��p��Aδ≈b�≈�Ow��A²�≈úOw��C
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[ε��ííj�wCSOOA��⌠�íwq[ε

�A�∩@�ñ�Ω��wqΘ�Wμ�Ah�Σ��pCb�ípUA�R��ííj�	j≤�Ñ≤[ε
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�R��ííj�uδv�A�⌡μ�pCú�FUC�pτ�G¡í�B[�B��B�p���
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PΣo��b�δ≈�÷pCú�FUC�
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��ºß⌡μCϕ[ε��ííjⁿw�uLW�v�A�����τ�⌡μ�pC
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�ⁿwμ���q]w
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≤≥��WΦ�UΦ��≤pΓ¡í��
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ΣL]wG
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���≥��

�∩�ⁿwO�N��	≥��°���Ω�A
]��J�CñC�w]A��	≥���Q�ú


pPt�≥��@�BzAMßAiμí
C

@δΩ�∩�

C���μ���º���W¡

�]wA�≤h��Ω�AH�ⁿw⌠≤@���μ
e\��º���W¡C�w]A�¡ε]w

� 10000A²ªiHW[�⌠Nj���C

@δ�m∩�

Hα�íe� (%)
�]w�εw���¼���Hα�íCziHⁿwp≤ 100 �⌠≤���C�w]A�� 95% H

α�íC

C@����ΘJ��W¡

�]wⁿwC@�����¼ñe\�ΘJ��W¡CziHⁿwd≥ 1-20 ñ�π�CC@����

�¼@�]t�¡�¿Ñ�A]�N��]w� 1 �ⁿw�@ΘJNO���¡C

�¼et

�]w�ε�≤PwC@������ΘJ����BΓBz{�CziHⁿw⌠≤j≤s��Cw

]�� 0.001C

≈s�{�� (%)
pG[ε�≈s��≈v]q�¼pΓoX�WX�{	�Ah�N[ε���≈s�CziHⁿw

d≥ 50-100 ñ��C
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C�ΘJ�¿Ñ�

�]wⁿwC����¼ñC@�ΘJ�¿Ñ���W¡C�w]A¿Ñ���O��q�≤�R�

�ííj�PwC �pApG�ííj�δ]H@�δ�Wq�Ah¿Ñ�� 12C ziH∩��a

�Tⁿw¿Ñ�Cⁿw���	� 1 - 20 d≥ñ�π�C

nπ���C

o
∩�ⁿwnπ�ΣΘX��C]���ΘJ�C�ⁿw�C�ΘX�e	ΘX∩�]wPwC

π�P�A�¼�÷p���

�w]A�π�P 10 ��A�¼�÷pº���ΘXAo
�¼	 R ¡Φ�PwCziHⁿw�A

�¼�úPTw��A]iHⁿw�A�¼���±Cz]iHqUCAX�q�ñ∩�G

R ¡Φ

u��¼�AX�q�A��]��P�Y�CªO	�¼��������ñ��º±

�Cª�d≥��≤ 0 � 1 ºíC�VpAϕ��¼VúAXΩ�C

íΦ���±�t

�q�¼w��P�C[ε�tº�{�CΣP���μ�L÷A]�i�	±�π�úP

μ���CC

íΦ��t(Q)
¡ííΦ��tCO���CPΣ�¼w�h�tº{��q�A�P���C�P�μ


	ϕ�C

BIC Bayesian ΩT�hC�≤�� -2 ∩�ºⁿ�	∩��±��¼�q�C��VpNϕ�íV

�CBIC ]�ug@vL�����¼]�pA]tjqΘJ��°�¼�A²± AIC ≤Y

μC

AIC Akaike ΩT�hC�≤�� -2 ∩�ºⁿ�	∩��±��¼�q�C��VpNϕ�íV�C

AIC �ug@vL�����¼]�pA]tjqΘJ��°�¼�C

ⁿw�O�C

ziHⁿwQnΣΘX��O�CC

v ∩≤�μ¼Ω�AziHⁿw]t�n�C�μ
C�ⁿwμ
���wqΣbΘXñ�X{�

�C

v ∩≤h��Ω�AziHⁿwSw�CAΦkON��sW�]t�C��q�μ
�⌠μCM

ßAziHⁿw�≤wq�C���μ
�C

– ziH��b⌠μñΘJC@���μ
��A]iHqi����Mμñ∩�CYnqi��

��Mμñ∩�A�÷@Uz�n���Ω�μñ��ñ	÷sC��@�}�u∩����v

l∩��C

– ziHbu∩����vl∩��WjM���MμAΦkO÷@U		μ�Φ��AMßⁿw

jMⁿJC�μ�°�jMⁿJ�@í�CjMⁿJñ�P	 (*) úⁿ�U�r�C

– ⌠μñ�C���wqΣbΘXñ�X{��C

∩≤�μ¼Ω��h��Ω�AΘX¡ε� 30 ��CC�¡ε]tzⁿw��O�C]ΘJ����

�P�A�¼�÷p���C�Oⁿw��Cu²≤P�A�¼�÷p���C
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π��÷�CPΣ�vT��vTª�ΣL�Cºí��]÷Yº��ϕ�kCvT�÷�C��C
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�C� ∩�iμπ�����C�[ε��w��º��CnDw��A��ñ]�π�w���w��H

α�íC

�t� ∩�iμπ�����C��¼�t�C

�WhΘJ

@q�í�C@��π���H���e 3 �ΘJ���C�WhΘJOπ��pπ����ΘJC
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� 6 � �í�]�¼ 29



≈s����ϕ

C@��÷�C�≈s��o
≈s�ºDn�]�ϕμC�ϕμ]t�ΩTP¼�
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wn�@s��r
��W�C�π��W�O�W��]t���C�μ
W��s�C�W��

	
X����W��WhC�n�A��W��
�AH�Ko���RW�≡C

ⁿX]tw��[ε�

��ⁿXO²O�]tw�Ω����CziHⁿw��W�Cw]�� ForecastIndicatorC

nxs���

ⁿwOw∩�¼t�ñ������C��s��A�O�∩nπ���C]wWⁿw��

��C��s��C

�X�¼t�

N�¼t�xs�úYOs�].zip ���Cu�í�]�¼w�v{�iH���¼t���	�o

≤s�w��ú�⌠≤i��ΘXCu�í�]�¼Ω�d�v{�]iH�����	⌡μΩ�d

��RC

¼�íΘX

�í�]��ñ�ΘX]A\h¼�íΘX½≤CzL��]÷ΓU�uΘX	°�vñ�½≤Aiú�¼�

íS�C

πΘ�¼t�

π��¼t�ñ�Cºí��]÷YCNSw��s��ΣΘJ���u°úπ��P�CΓCu°

�p�ⁿX�]su�π��Au°VpAϕ�suVπ�C]úO���ΘJ�H�ΓΦ�ⁿXC

v ziHπ��Wh�¼B�ⁿw�CB���C�LΘJº�¼�÷YC�Wh�¼O
X�nπ

���C]wW�A�¼ⁿwº�h��¼C

v ziH�@�HW�Cú�vT�AΦkO∩��ϕñ��CW�A÷@U�½kΣAMßq�t

\αϕñ∩���vT�C

v ziH∩�⌠
π��⌠�j≤�ⁿw���]÷YC�C�π��⌠�ⁿ�≤π���]÷YC
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v ziHπ�Sw�C�÷YAΦkO∩��ϕñ��CW�A÷@U�½kΣAMßq�t\αϕ

ñ∩�j�π��C�÷YC

vT� π��÷�CPΣ�vT��vTª�ΣL�Cºí��]÷Yº��ϕ�kCvT�÷�C��C

���]C

v ziHⁿw�n��CW�A	�≤�÷�CC÷ΓUvT�ñ�⌠≤�IAi�≤P��I�÷

p�C��÷�CC

v ziHb�]P��ºí�½π�ABiH�≤nπ���]����⌠���C

v ÷@U⌠≤�I�}�P��I�÷p�C����C�C

≈s�Dn�]�R

Pw�
�C�iαO�÷�CñC@�≈s���]C

v ziH∩�u≈s�vϕμñ⌠≤≈s��CA	π��≈s��Dn�]Cz]iH÷@U�C

�ñ≈s����A	π�Dn�]C

v ÷@U⌠≤�I�}�P��I�÷p�C����C�C

πΘ�¼�Φ

���¼�SwAX��pq��¼AX��Φ�C÷@U°°�ñ�°μ�LoI¼�AHKª�

π�P�∩�°μ�÷p��¼CziHzLⁿwSw���CW�A	MΣI¼�ñ��C��

¼C

≈s��G

b⌠p�í�C@��ííjA����ñ�≈s����°°�C÷@U°°�ñ�°μ�LoI

¼�AHKª�π�P�∩�°μ�÷p�≈s�C

�G

v pGzxs]t�í�]��ñ¼�íΘX�ΘXσ≤ABQnOd¼�íS�AhTObuΘXts

�v∩��W∩���ΘXσ≤xs���¼ΩTC

v í�¼�íS��n@�ñΩ��P�≤�m�í�]�¼t��Ω��PC
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� 7 � M��í�]�¼

M��í�]�¼

ú�FΓ�{�	M���u�í�]��v{�����¼CoΓ�{�ú�n�¼t���A���iH

xs�u�í�]��v{��@í�C

�í�]�¼w�

ziH���{�A	�oi�Σú�≤sΩ���C�w�A�ú½��¼Cz]iHú���

u�í�]��v{�ú��⌠≤ΘXC

�í�]�¼Ω�d�

���{�	�db�¼t�ñASw�í�C�Sw�p≤vTPº�]G÷Y��í�C�w�

�C

�í�]�¼w�

u�í�]�¼w�v{��ⁿJu�í�]��v{�����¼t���A
N�¼M��@�ñ�Ω�

�CziH���{�A	�oi�Σú�≤sΩ���C�w�A�ú½��¼Cz]iHú���u�í

�]��v{�ú��⌠≤ΘXC

�]

v @�ñΩ��ñ�Ω��c]�μ¼�h����	O�m�¼t������P�cC∩≤h��Ω

�A��μ
�	P�≤�m�¼t��μ
�PC��A�≤�m�¼t������	sb≤@�ñ

�Ω��ñC

v �¼�M��@�ñΩ���W�P�¼t�ñ�ⁿwμ
W��P�μ
C

v �≤b�m�¼t��wq[ε�μ
�	sb≤@�ñ�Ω���C
][εºí��ííjP�m�

¼���ííj�PCpG�Θ�Wμwq[εAh�P�Θ�Wμ�	sb≤@�ñ�Ω���Cq

uwqΘ�v∩����� DATE ⁿO��Θ�WμC

v �R��ííj��≤�pB�GM≥���⌠≤]wúP�m�¼���������PC

���í�]�¼w�

�\α�nu�pqw�v∩�C

q\αϕñA∩�G

�R > w� > M��í�]�¼...

1. ΘJ�¼t������WμA�÷@Us²
∩��¼t���C��u�í�]��v{����¼

t���C

2. ÷@U�∩�AH½s⌠p�¼B��w��ú�ΘXC

3. ÷@U�≥C

4. ⁿwzOn��{���¼��A�Oq@�ñΩ��ñ�Ω�½s⌠p�¼��C

5. ⁿwnw���	{�A�ⁿwúw�C

6. ÷@U∩�HⁿwΘX��eC

7. ÷@UxsHxsw�AH�b½s⌠p�¼���N≤s��¼t��X��í��C
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8. ÷@U⌡μH⌡μ{�C

�¼	��w�

q�¼�ⁿJ

���¼t���ñ��¼���@�ñΩ��ñ�Ω�ú�w�A�ú½s⌠p�¼��C�q�

¼t����oπ�≤ΘXñ
�≤∩��A�¼�AX�q�CMßAAX�q���Mb}o

]�e�≤s�C@��¼����Ω�C�∩�A�≤q�	�m�¼t��Ω�ú�w��Θ

XC

qΩ�½s⌠p

��@�ñΩ��ñ�Ω�½s⌠p�¼��C½s⌠p�¼��ú�vT�
ΘJ��JC@��

���¼ñCϕzπ�WX�l⌠p�í�sΩ�ABQn��≤s�Ω�ú�w��ΣLΘX�A

A��∩�C

��[ε

ⁿw⌠p�í}l≤���Cñ�¡[ε��íA�⌠≤���Cñ��[ε��íC


}l��⌠�í

ziHⁿw⌠p�í�}l��⌠�íA]iH�ⁿw}l�í��⌠�íCpGz�ñ⌠

p�í�}l��⌠�íAh���w]�C

v pG�Θ�/�íμ
wq[εAhH�≤Θ�/�íμ
��PμíΘJ}l��⌠�í�

�C

v ∩≤��⌠�íwq�[εA��C@��⌠�íμ
ⁿw�CC@�μ
ú�π�b�

O�μñC

v pG@�ñ�Ω��sb���Θ�WμAhz�	�Θ�Wμ�C@�¿�]puδ

≈v�ⁿw�CC@�¿�ú�π�b�O�μñC

v �O²��wq[ε�Ah���÷[ε��Cs	]π�≤uΩ�sΦ�vñ�wq⌠

p�í�}l��⌠�íC


����¡�ííj

N⌠p�íwq�Ω�ñ}l≤�¡�ííj��⌠≤���ííj�ⁿw�ííj�]i

]t∩����Cb�⌠�wqñA�ííjOⁿ�R��ííjC �pA
][εO÷δ

�A²�R��ííjOu�Cⁿw��B∩�ííj�ⁿw� 24AN²���� 24 �u

�C

ziH∩��a�úⁿw��ííj�C�pAⁿw�� 24 ��ííjAB∩n�ú���

ⁿw 1AN²�⌠p�í	�ß@�íjºe� 24 �íj�¿C

NO²�	
	�

]wnb⌠p�í�⌠H�w���ííj�Cb�ípU��ííjO�R��ííjCnDw�

�A�w∩]úO���⌠≤ΘJ�C���m�jk�¼CMßA��o
�¼w∩w��íñ�

�
ΘJ�Cú��AH�o�
ΘJ���w�C

@δ∩�

Hα�íe� (%)
�]w�εw���¼���Hα�íCziHⁿwp≤ 100 �⌠≤���C�w]A�� 95% H

α�íC
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≈s�{�� (%)
pG[ε�≈s��≈v]q�¼pΓoX�WX�{	�Ah�N[ε���≈s�CziHⁿw

d≥ 50-100 ñ��C

nπ���C

o
∩�ⁿwnπ�ΣΘX��C]���ΘJ�C�ⁿw�C�ΘX�e	ΘX∩�]wPwC

π�P�A�¼�÷p���

�w]A�π�P 10 ��A�¼�÷pº���ΘXAo
�¼	 R ¡Φ�PwCziHⁿw�A

�¼�úPTw��A]iHⁿw�A�¼���±Cz]iHqUCAX�q�ñ∩�G

R ¡Φ

u��¼�AX�q�A��]��P�Y�CªO	�¼��������ñ��º±

�Cª�d≥��≤ 0 � 1 ºíC�VpAϕ��¼VúAXΩ�C

íΦ���±�t

�q�¼w��P�C[ε�tº�{�CΣP���μ�L÷A]�i�	±�π�úP

μ���CC

íΦ��t(Q)
¡ííΦ��tCO���CPΣ�¼w�h�tº{��q�A�P���C�P�μ


	ϕ�C

BIC Bayesian ΩT�hC�≤�� -2 ∩�ºⁿ�	∩��±��¼�q�C��VpNϕ�íV

�CBIC ]�ug@vL�����¼]�pA]tjqΘJ��°�¼�A²± AIC ≤Y

μC

AIC Akaike ΩT�hC�≤�� -2 ∩�ºⁿ�	∩��±��¼�q�C��VpNϕ�íV�C

AIC �ug@vL�����¼]�pA]tjqΘJ��°�¼�C

ⁿw�O�C

ziHⁿwQnΣΘX��O�CC

v ∩≤�μ¼Ω�AziHⁿw]t�n�C�μ
C�ⁿwμ
���wqΣbΘXñ�X{�

�C

v ∩≤h��Ω�AziHⁿwSw�CAΦkON��sW�]t�C��q�μ
�⌠μCM

ßAziHⁿw�≤wq�C���μ
�C

– ziH��b⌠μñΘJC@���μ
��A]iHqi����Mμñ∩�CYnqi��

��Mμñ∩�A�÷@Uz�n���Ω�μñ��ñ	÷sC��@�}�u∩����v

l∩��C

– ziHbu∩����vl∩��WjM���MμAΦkO÷@U		μ�Φ��AMßⁿw

jMⁿJC�μ�°�jMⁿJ�@í�CjMⁿJñ�P	 (*) úⁿ�U�r�C

– ⌠μñ�C���wqΣbΘXñ�X{��C

∩≤�μ¼Ω��h��Ω�AΘX¡ε� 30 ��CC�¡ε]tzⁿw��O�C]ΘJ����

�P�A�¼�÷p���C�Oⁿw��Cu²≤P�A�¼�÷p���C

ΘX∩�

o
∩�ⁿwΘX��eC���ΘXs�ñ�∩��ú�Pnπ���C]wW�A�¼�÷pº���Θ

XC�C�ΘXs�ñ�∩��ú�nπ���C]wWⁿw��O�C�ΘXC

πΘ�¼t�
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π��¼t�ñ�Cºí�]÷Y���ϕ�kC�π���º�¼AX��pq�≈s��ϕμ�

�J�ΘX���@í�Cb�C�ΘXs�ñ∩��∩��A�w∩bnπ���C]wWⁿw�

C@��O�C���OΘX��C

�Cºí��]÷Yπ��÷p�π��⌠�AΣñ�p�π��⌠�ⁿX≤π��suCziH∩

�⌠
π��⌠�j≤�ⁿw��÷YC

�¼AX��pq�≈s�

∩�iμπ�����C��¼AX��pq�≈s�ºϕμCo
ϕμ]t�ΩTPuπΘ�¼t

�v°��ñϕμ]t�ΩT�PCo
ϕμΣ��≤
α�sΦϕμ�����\αC

�¼����¼	�

∩�iμπ�����C��¼��	w��¼��ºϕμC�¼��	w]A F �pq��¼ñ�

tC@�ΘJ��÷pπ���C

vT�

π��÷�CPΣ�vT��vTª�ΣL�Cºí��]÷Yº��ϕ�kCvT�÷�C��C

���]C ∩����ú�w�l]w�π����vT�C ∩��]�ú�w�l]w�π��]

�vT�C∩��]����ú�Γ��OvT�G@�w�l]w��]At@�w�l]w��

�CziH¼�Φíbπ�vT��ΘX��ñ��]P��ºí�½C

ziHⁿwnπ���]����⌠���AΣñ�@�⌠�uO�÷�CCC@�
[⌠�π��

÷�C�≤hí��]���C�pA��π�ñ��T�⌠�	�C�¿Ao
�C]t�G�⌠

�ñ��C@���ΘJCMßA�T�⌠�ñ��C�í�ⁿ��÷�C�vTA]��÷�CO

�G�⌠�ñ�C���ΘJC

�C� ∩�iμπ�����C�[ε��w��º��CnDw��A��ñ]�π�w���w��H

α�íC

�t� ∩�iμπ�����C��¼�t�C

�WhΘJ

@q�í�C@��π���H���e 3 �ΘJ���C�WhΘJOπ��pπ����ΘJC

�e�ΘJ����úP��Ay bNϕC@��C� z ��C

w�ϕμ

∩�iμπ�����C�w���o
w�ºHα�í�ϕμC

≈s�Dn�]�R

Pw�
�C�iαO�÷�CñC@�≈s���]C ∩nπ���C]wW��O�CMμñ]

t�C@����CA⌡μ≈s�Dn�]�RC

ΘX

¼�í≈s�ϕμ��ϕ

C@��÷�C�≈s��o
≈s�ºDn�]�ϕμ��ϕCϕμ]tC@�≈

s��μ@CC��ϕOvT�C∩�ϕμñ�CA�j�π�vT�ñq�÷�C

��iα�P�÷p≈s�º�C�⌠�C

≈s����ϕ

C@��÷�C�≈s��o
≈s�ºDn�]�ϕμC�ϕμ]t�ΩTP¼�

íπ�e
ñϕμ]t�ΩT�PC�ϕμΣ��≤
α�sΦϕμ�����\

αC

�]⌠�

ziHⁿwn]tbDn�]jMñ�⌠���Co����⌠�º�PvT��z�PC
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���¼ñ��¼AX�

�≤���¼��∩�AX��pq��¼AX���Φ�Cú�FUCAX��pqG

R ¡Φ

u��¼�AX�q�A��]��P�Y�CªO	�¼��������ñ��º±

�Cª�d≥��≤ 0 � 1 ºíC�VpAϕ��¼VúAXΩ�C

íΦ���±�t

�q�¼w��P�C[ε�tº�{�CΣP���μ�L÷A]�i�	±�π�úP

μ���CC

íΦ��t(Q)
¡ííΦ��tCO���CPΣ�¼w�h�tº{��q�A�P���C�P�μ


	ϕ�C

BIC Bayesian ΩT�hC�≤�� -2 ∩�ºⁿ�	∩��±��¼�q�C��VpNϕ�íV

�CBIC ]�ug@vL�����¼]�pA]tjqΘJ��°�¼�A²± AIC ≤Y

μC

AIC Akaike ΩT�hC�≤�� -2 ∩�ºⁿ�	∩��±��¼�q�C��VpNϕ�íV�C

AIC �ug@vL�����¼]�pA]tjqΘJ��°�¼�C

@q�í�≈s�

b⌠p�í�C@��ííjA����ñ�≈s����°°�C

�Cα½

wM���¼t�ñ�C�⌠≤α½�ϕμCiα�α½O≥��í
B�p��GC

xs

xs��

ziHN�¼w�BHα�í��txs�s��CC@�nxs�ⁿw��ú�ú�Σ�¡�s�

��A�C@�s��ú�]t⌠p�w��í��C∩≤w��BHα�í�°T�tAziHⁿ

wn�@s��r
��W�C�π��W�O�W��]t���C�μ
W��s�C�W��

	
X����W��WhC�n�A��W��
�AH�Ko���RW�≡C

ⁿX]tw��[ε�

��ⁿXO²O�]tw�Ω����CziHⁿw��W�Cw]�� ForecastIndicatorC

nxs���

ⁿwOw∩�¼t�ñ������C��s��A�O�∩nπ���C]wWⁿw��

��C��s��C

��a∩�

ziHNΩ��α½]p≥����p�í
��s��]bxs��]wWⁿw�úxs� IBM

SPSS Statistics Ω���{μÑq@�ñ�sΩ��C�xsΩ�ñ�Θ�/�í��PC@��ííj

�}l�í∩⌠]pδ��@��ABNϕ�≤�¼t���R�ííjC�ϕ�Θ�Wμ�O²�

�wq[ε�A�αN⌠≤s��xs�@�ñ�Ω��ABú��pΩ�C

�X�¼t�

N�¼t�xs�úYOs�].zip ���C�{�iH½����¼t���Cu�í�]�¼Ω�

d�v{�]iH��ª	⌡μΩ�d��RC�b½s⌠p�¼���A�∩��i�C
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�í�]�¼Ω�d�

u�í�]�¼Ω�d�v{���@�ñΩ��ñ�Ω�A	⌡μ�í�]�¼t����	wqΩ�d

�CΩ�d� 	����C ��í�CAH���Cb�ⁿw�íd≥��@���	wq��wqCMßA

���ⁿw��	ú�ⁿ��CvT��í�C�w�C�{��nu�í�]��v{�����¼t��

�C
]@�ñΩ��P�≤���¼t����Ω��PC

d�

��u�í�]��v{�A��Mª			��vT\h½nZ�ⁿ��÷Σ�q�C�q�Oi�ε�A

]�AMª	Qn�dU@u��q��U�����Ci�Pa⌡μ�dAΦkON�¼t���ⁿJu�

í�]�¼Ω�d�v{�ñA
ⁿw÷Σ�q����C

⌡μ�í�]�¼Ω�d�

�\α�nu�pqw�v∩�C

q\αϕñA∩�G

�R > w� > M��í�]�¼...

1. ΘJ�¼t������WμA�÷@Us²
∩��¼t���C��u�í�]��v{����¼

t���C

2. ÷@U�∩�H⌡μΩ�d�C

3. ÷@U�≥C

4. buΩ�d�v��W]bu�í�]�¼Ω�d�v∩��ñ�A÷@UwqΩ�d��íAMßⁿw

Ω�d��íC

5. ∩≤�μ¼Ω�A�÷@UsWΩ�d�HwqC@�Ω�d�C∩≤h��Ω�A�÷@UsWΩ�d

�HwqC@��OΩ�d�AMß÷@UsWΩ�d�s�HwqC@�Ω�d�s�C

6. ÷@U∩�HⁿwΘX��eAH�ⁿwNⁿΩ�d�vT��CT�C

7. ÷@U⌡μH⌡μ{�C

wqΩ�d��í

Ω�d��íOzⁿw�≤⌡μΩ�d�����íCªiHb⌠p�í�⌠ºe�ºß}lCziH∩��

aⁿwbΩ�d��í�⌠ßw�C�w]A�bΩ�d��í�⌠�ú�w�C��Ω�d�ú���P�

Ω�d��í�Wμ	iμ{�w�C

�Gw�}l≤Ω�d��í}lºß��@��qC �pApGΩ�d��í}l≤ 2014-11-01AB�íí

j�δAh�@�w�∩�≤ 2014-12-01C


}lB�⌠�w�g��íⁿw

v pG�Θ�/�íμ
wq[εAhH�≤Θ�/�íμ
��PμíΘJ}lB�⌠�w�g��

í��CΘ�/�íμ
��P�÷p�ííj�}l�í∩⌠C�pApG�R��ííjOδ

≈Ah� 10/10/2014 ��π� 10/01/2014]δ�}l�í�C

v ∩≤��⌠�íwq�[εA��C@��⌠�íμ
ⁿw�CC@�μ
ú�π�b�O�μ

ñC

v pG@�ñ�Ω��sb���Θ�WμAhz�	�Θ�Wμ�C@�¿�]puδ≈v�ⁿw

�CC@�¿�ú�π�b�O�μñC

v �O²��wq[ε�Ah���÷[ε��Cs	]π�≤uΩ�sΦ�vñ�wq}lB�⌠

�w�g��íC
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�∩≤⌠p�í�⌠��ííjⁿw

���∩≤⌠p�í�⌠��ííj�wq}l��⌠�íAΣñ�ííj��R��ííjC⌠p

�í��⌠wq��ííj 0Cb⌠p�í�⌠ºe��ííj�t�Ab⌠p�í�⌠ºß�íj�

��Cz]iHⁿwbΩ�d��í�⌠ßw��íj�Cw]�� 0C

�pA
]�R��ííj�δ≈ABzⁿw 1 �}líjA3 ��⌠íjA1 �d≥H��w�{

�CΩ�d��íhO⌠p�í�⌠ß� 3 �δC�w∩Ω�d��í��GM�T�δ�Ω�d�

�í�⌠ß� 1 �δú�w�C

sWΩ�d��Ω�d�s�

uΩ�d�v��ⁿwn⌡μ�Ω�d�CYnwqΩ�d�Az�	÷@UwqΩ�d��í	²wqΩ�

d��íC÷@U�÷p�sWΩ�d��sWΩ�d�s�÷sAH��Ω�d��Ω�d�s�]�A�

≤h��Ω��CzLb�÷p⌠μñ∩�SwΩ�d��Ω�d�s�AziHsΦB�s�RúªC

�μ¼Ω�

⌠μñ��μ��μⁿwΣ��N�Ω�d����í�Cμ
CΩ�d���μ��¡������π�ⁿ

w�Ω�d��CpGΩ�d��	ϕ�íwqAh��μπ�ϕ�íC

h��Ω�

�OΩ�d�

u�OΩ�d�v⌠μñ�C@CⁿwΣ��N�ⁿw�Ω�d����í�CC��C	b��q

��μñⁿw�μ
PC@���μ
�ⁿw�oΓ	��X	wqCΩ�d���μ��eP�μ

¼Ω���e�PC

Ω�d�s�

Ω�d�s� wq@�≥≤μ@��q�μ
�h������Ω�d�C�ⁿw�q�μ
�C@

����]C���μ
@���úwq@��í�CCMß��C@����í�Cú��OΩ�

d�AΣ�Mß��N�Ω�d��CΩ�d�s��Ω�d��	ϕ�íⁿwA�ϕ�íMßM�

�s�ñ�C@��í�CC

�Cp��μπ�PΩ�d�s��÷p�������Cπ���iαj≤PΩ�d�s��÷p

�Ω��í�C��]C�@��C�Cí�ⁿw�����X�∩�≤s����q�]t��C

�A�o��¼pC

@�Ω�d�s��d�A��q�q�μ
 advertising �Γ���μ
 region M brandCziHw

q≥≤ advertising @���q�B]A region � brand ����X�Ω�d�s�CMßAziH

N advertising*1.2 ⁿw�ϕ�íAH�d∩P advertising μ
�÷p�C@��í�CW[ 20%

advertising ���CpGsb 4 � region �� 2 � brand �Ahsb 8 ����í�CA]�s

��wq 8 �Ω�d�C

Ω�d�wq

�≤wqΩ�d��]w°z�Ω�O�μ¼Ω��Oh��Ω��wC

��C ⁿwΩ�d����CCC@�Ω�d�ú≥≤μ@��CC∩≤�μ¼Ω�AziH∩��≤wq

��C�μ
C∩≤h��Ω�AziHⁿw��CAΦkON��sW�]t�C��q�μ
�

⌠μCMßAziHⁿw�≤wq��C���μ
�CUC��A�≤ⁿw���G

v ziH��b⌠μñΘJC@���μ
��A]iHqi����Mμñ∩�CYnqi���

�Mμñ∩�A�÷@Uz�n���Ω�μñ��ñ	÷sC��@�}�u∩����vl∩

��C
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v ziHbu∩����vl∩��WjM���MμAΦkO÷@U		μ�Φ��AMßⁿwj

MⁿJC�μ�°�jMⁿJ�@í�CjMⁿJñ�P	 (*) úⁿ�U�r�C

ⁿwⁿvT���

ϕz�Dⁿ��CvT�Sw��ABn��d∩o
���vT�A���∩�C�w]A���

Pwⁿ��CvT���CziH��u∩�v��W�]wA	ⁿwⁿΩ�d�vT��CT�C

∩≤�μ¼Ω�A�∩��n���C∩≤h��Ω�AziHⁿw���CAΦkON��sW�

]t�C����q�μ
�⌠μC�w]A��J�ⁿw�q�μ
ñ]t����CCziH�

q@�h���μ
�]A��A	�q�J��C�CYn�q]A����A�÷@Uz�n�

���ñ	÷sC��@�}�u∩����v∩��C

�Cp��μ]�≤h��Ω��π��e��÷p���q�ⁿw�������Cπ���iα

j≤ⁿvT���C�Ω���]C�@��C�Cí�ⁿw�����X�∩�≤�÷p���q

�]t��C�A�o��¼pC

Ω�d� ID
C@�Ω�d�ú�	π�@��@� IDCID π�bPΩ�d��÷p�ΘXñCID �ú�@�º

�AS�ΣL⌠≤¡εC

ⁿw��C�Ω�d��

���∩�	ⁿwΩ�d��í��C��T�Cz�	ⁿw⌠μñCX�C@��ííj���C

ziH�oΩ�d��íC@�íj���C�]Ω���w���AΦkO÷@U¬	Bw��¬

	@3977�C

ⁿw��C�Ω�d��ϕ�í

ziHwq�≤pΓΩ�d��í��C��ϕ�íCziH��ΘJϕ�íA�÷@UpΓ≈÷

sAMßquΩ�d��ϕ�í�m�v��ϕ�íC

v ϕ�íiH]t�¼t�ñ�⌠≤���ΘJC

v Ω�d��íWX{��Ω��Aϕ�í�M��ϕ�íñμ
�w��C

v ∩≤h��Ω�Aϕ�íñ�C@�μ
úⁿw	�μ
wq��í�C����q�ⁿw���

�Cª�O�≤∩ϕ�íD���í�CC

�pA
]�μ
� advertisingAϕ�í� advertising*1.2CΩ�d�ñ��� advertising ��N

ϕ∩{��W[ 20%C

�G÷@UuΩ�d�v��W�sWΩ�d�A	��Ω�d�C

Ω�d��ϕ�í�m�G ��uΩ�d��ϕ�í�m�v	���≤pΓμ@Ω�d��Ω�d�s�

�Ω�d���ϕ�íCYn�mϕ�íA�N¿�Kbϕ�íμ
ñA���bϕ�íμ
ñΣJC

v ϕ�íiH]t�¼t�ñ�⌠≤���ΘJC

v ziHquτ�vs�Mμñ∩�s�
÷ΓUuτ�vMμñ�τ�	KWτ�]�∩�τ�A
÷@

Uuτ�vs�MμF±�bY�CΘJ�	�ⁿ��⌠≤��C�O�
í�τ�s�ú�F��i�

τ��MμC�e∩��τ��ní��π�b∩��ñ�Od�
ñC

v rΩ���	tAb
	ñC

v pG�]tp�A�	��yI (.) @�p�ⁿ�
C

Yns�uΩ�d��ϕ�í�m�vA�÷@UuΩ�d�wqv�uΩ�d�s�wqv∩��W�pΓ

≈÷sC

∩	���G ∩≤h��Ω�AziH�q�≤wqⁿΩ�d��Ω�d�s�vT�������Cz]

iH�q�≤�Ω�d�s�wq��C�����C
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��� ⁿw]t{μ��μ
����C�∩�Ow]�C

∩	� ���∩�	ⁿw{μ��μ
���CziHLonqñ∩����C
XLo°≤��π�b	

∩	��Mμ�����ñA�ú
XLo°≤��π�bú����ñCL�⌠≤Lo°≤A
í

��ú�CX���∩���C

v ⁿwLo��AziH��P	 (*) 	ⁿ�U�r�C

v YnMú{μLo�A�buLoπ���v∩��W�jMⁿJⁿw�
�C

Yn�qⁿvT������G

1. quΩ�d�wqv�uΩ�d�s�wqv∩��ñA∩�zn�qΣ�������q�C

2. bzn�q���º�μñ÷@U�ñ	÷sC

Yn�Ω�d�s�ñ���C�q���G

1. quΩ�d�s�wqv∩��ñA÷@Uzn�q�����ñ	÷s]b��C⌠μñ�C

Ω�s�wq

��C ⁿwΩ�d�s����C�C��ñ�C@��í�Cú��OΩ�d�CziHⁿw��CAΦ

kON��sW�]t�n�C��q�μ
�⌠μCMßAziHⁿw�≤wq����μ
�C

�w]A��Jⁿw���q�μ
ñ]t����CCziH�q@�h���μ
�]A��A

	�q�J��C�CYn�q]A����A�÷@U����ñ	÷sC��@�}�u∩��

��v∩��C

�Cp��μπ��e�÷p��q��]A�������Cπ���iαj≤Ω�d�s��Ω

���C��]C�@��C�Cí�ⁿw�����X�∩�≤��q�]t��C�A�o��

¼pC

ⁿwⁿvT����C

ϕz�Dⁿ��C�vT�Sw��ABn��d∩o
���vT�A���∩�C�w]A��

�PwⁿC@���CvT���CziH��u∩�v��W�]wAⁿwⁿC@��OΩ�d�

vT��CT�C

ziHⁿw���CAΦkON��sW�]t�C��q�μ
�⌠μC�w]A��J�ⁿw�

q�μ
ñ]t����CCziH�q@�h���μ
�]A��A	�q�J��C�CYn

�q]A����A�÷@Uz�n����ñ	÷sC��@�}�u∩����v∩��C

�Cp��μπ��e��÷p���q�ⁿw�������Cπ���iαj≤ⁿvT���C

�Ω���]C�@��C�Cí�ⁿw�����X�∩�≤�÷p���q�]t��C�A�

o��¼pC

Ω�d� ID r�

C@�Ω�d�s�ú�	π�@��@�r
Cr
�≤�c IDAªπ�bPΩ�d�s�ñC@

��OΩ�d��÷p�ΘXñC�OΩ�d�� ID Or
Aß��uAAß��≤�O��C�C

@���μ
�C���	�u�jCr
�ú�@�º�AS�ΣL⌠≤¡εC

�≤��C�Ω�d��ϕ�í

�≤Ω�d�s��Ω�d��	ϕ�íⁿwAMß�≤pΓs�ñC@���C��CziH��

ΘJϕ�íA�÷@UpΓ≈÷sAMßquΩ�d��ϕ�í�m�v��ϕ�íC

v ϕ�íiH]t�¼t�ñ�⌠≤���ΘJC

v Ω�d��íWX{��Ω��Aϕ�í�M��ϕ�íñμ
�w��C

� 7 � M��í�]�¼ 41



v ∩≤s�ñ�C@���CAϕ�íñ�μ
ⁿw	o
μ
wq��í�C��≤wq��C�

���Cª�O�≤∩ϕ�íD���í�CC�pApG��C	 region=’north’ � brand=’X’

wqAh	o
�P����wqϕ�íñ����í�CC

�pA
]��q�μ
� advertisingABsbΓ���μ
 region � brandC��A
]Ω�d�

s�]t��μ
�����XCMßAziHN advertising*1.2 ⁿw�ϕ�íAH�d∩P adver-

tising μ
�÷p�C@��í�CW[ 20% advertising ���C

�GΩ�d�s��A�≤h��Ω�ABzL÷@UuΩ�d�v��W�sWΩ�d�s�	��C

∩�

ⁿvT���⌠�W¡

ⁿwⁿvT���⌠���W¡CC@�s≥⌠�]�h 5 ��]A≤ⁿ��Cí�vT���Cπ

Θ�ÑA�@�⌠�]A��C@���ΘJ���C�G�⌠�ñ���N�@�⌠�ñ���@

���ΘJA����CW[�]w���W[pΓ��°�ABiαvT�αC

��������W¡

ⁿww∩C@���C�����ⁿvT����W¡CW[�]w���W[pΓ��°�ABi

αvT�αC

vT� π�C@�Ω�d����CPªvT����Cºí��]÷Y���ϕ�kCⁿvT���Ω�

d���w���ϕμ��J�ΘX���@í�C���]tⁿvT���w���C÷@UvT

�ñ�⌠≤�I�}�P��I�÷p��C����C�C��C@�Ω�d�ú��OvT�C

�C� �C@�Ω�d�ñ�C@�ⁿvT��ú�w����C�C

w��Ω�d�ϕμ

C@�Ω�d��w���Ω�d���ϕμCo
ϕμ]t�ΩTPvT�ñϕμ]t�ΩT�

PCo
ϕμΣ��≤
α�sΦϕμ�����\αC

NHα�í
J���ϕμñ

ⁿwO�NΩ�d�w��Hα�í�J�ϕ�ϕμΘXñC

Hα�íe� (%)
�]w�εΩ�d�w��Hα�íCziHⁿwp≤ 100 �⌠≤���C�w]A�� 95% Hα

�íC
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� 8 � AX�q�

��Nú��≤�í�C�í�ñ�AX�q�wqC

v ϕw R ¡Φ (Stationary R-squared). N�¼ñϕw�í�±@�í¡í��¼��qkC��
�g���

í�A��qk±�q R ¡Φ≤nCϕw R ¡ΦiHOqtL¡j� 1 d≥��t�Ct�ϕ��q�

�¼±≥�u�¼≤tC��ϕ��q��¼±≥�u�¼≤�C

v R ¡Φ. oOgL�¼����CAϕñ��º����±�⌠pCb¡¡�C�ípUA��q���C

R ¡ΦiHOd≥�≤tL¡j� 1 ºí�t�Ct�ϕ��q��í±≥�u�í≤tC��ϕ��q�

�¼±≥�u�¼≤�C

v RMSE. íΦ��tC¡ííΦ��tCO���CPΣ�¼w�h�tº{��q�A�P���C�P�

μ
	ϕ�C

v MAPE. ¡í�∩��±�tC�q���CPΣ�¼w�h�ºí��º{�CΣP���μ�L÷A]�

i�	±�π�úPμ���CC

v MAE. ¡í�∩�tC�q�CP�¼w�h�ºí��º{�Cb�l�Cμ�ñ�°i MAEC

v MaxAPE. ¡í�∩��±�tCΣ�H��±ϕ���jw��tC�q�∩≤Q�zw����Ví�D

���C

v MaxAE. �j�∩�tC�jw��tAΣ�H@�]��C��Pμ�	ϕ�CΣP MaxAPE �ⁿA∩≤

Q�zw����VípD���C�j�∩�tP�j�∩��±�tiαo�≤úP��CI--�pϕ

j¼�C�º�∩�t�ñLj≤p¼�C�º�∩�t�Cb�ípUA�j�∩�t�o�≤�j�

�C�A��j�∩��±�th�o�≤�p��C�C

v �W� BIC. �W� Bayesian ΩT�hCªO@��íπΘAX��@δ�qA��í��¼��°�Cª

O��¡í¡Φ�o����AB]t∩�¼����P�C°�]U�g@C�g@��ú��Lh�

�¼uIA²�pq�α�÷a±�P@�C�úP�¼C
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� 9 � �≈��¼

��Nú��≤�í�C�í�ñ��≈��¼wqC

v i[�. vTμ@[ε���≈�C�pAiα�NΩ�sX���O�i[��≈�C

v h��E. �	��	����[ε���≈�AΣHSw�CI��lBCϕ�≤�h���Po�h��


C

v �s�. Sw�CIº°T���B��≈�C∩ϕw�C�ÑA�s��≈��vT��[ε�C∩Dϕw

�C�ÑAª�vT���l≤Sw�CI�[ε�C

v ��. ΣvT�Hⁿ�Φíε
� 0 ��≈�C

v g�i[�. oO@��≈�Aª�vTSw[ε�AH�P�[ε��j@�HWg����ß≥[ε�C

ª∩��o��[ε�vTú�PCpGbY���AC�@δ�PΓqú±�¬ANiαú�g�i[

��≈�C

v �í�
. bSw�CI�l�í�
��≈�C

v i[�
R. Γ�HWs≥�i[��≈�s�C∩���≈��¼��PúF��U�i[��≈�H�A

�����Oi[��≈�C
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� 10 � ACF/PACF ��ⁿ�

�Bπ����O��z� ARIMA Bz���CU
O@
�O�Bz{��@δ�hG

v D¡¡¼�C� ACFA∩���HW¿t�O�π�A�úO�tIh� 0Cz�	�Oo��C��¡¡A

�α�O�Bz{�C

v �jkBz�ⁿ�¼Ih ACFA�b PACF ���@��h�¿tñF�ipCip�ϕ��jk���C

v ��¡í�Bzb ACF ���@��h�¿tñ�ipA
�ⁿ�¼Ih� PACFCip�ϕ���¡í

����C

v VX (ARMA) Bz@δb ACF M PACF ñú�π�ⁿ�¼IhC

b�OÑq�Azú�nß� ACF � PACF �T	A]ú�ß�ⁿ�¼Ih ACF � PACF �± 0 �t�C

o
úO� AR M MA Y��T	MΩ���wCbY
ípUAⁿ�¼Ih ACF �b�t�ºíμ	¼

½C

���Ω�Ω�� ACF M PACF ���ú���B�π�@δπ⌠MíC z�	��p≤b��o�⌠≤

��ñΣX½nΩTC@wn	d�t� ACF M PACFAHK�O��C�NUCí��Ob�G

v g��Bz�bg��¿t]h�g���í�π�o
�íC

v z�vNDπ��°� 0A]NOíAziH�ñb��W¿≤Hα�í���C²SOOb�≥�pWπ

���í�Ahú��H�ñC

v �o����÷�N��]≈v�¿��pWπ��CpGOμWX{AziH�ñ�pWπ����÷

�A�ΣO¬¿tABúObg��¿tWo�C

�� ARIMA �RW�⌠≤σrA�o ACF M PACF ��≤�π�Q�C

ϕ 3. ARIMA(0,0,1), q>0

ACF PACF

47



ϕ 4. ARIMA(0,0,1), q<0

ACF PACF

ARIMA(0,0,2), 1 2>0

ACF PACF

ϕ 5. ARIMA(1,0,0), f>0

ACF PACF
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ϕ 6. ARIMA(1,0,0), f<0

ACF PACF

ARIMA(1,0,1), <0, >0

ACF PACF

ARIMA(2,0,0), 1 2>0

ACF PACF

� 10 � ACF/PACF ��ⁿ
 49



ϕ 7. ARIMA(0,1,0)]πX��C�

ACF
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��÷ΩTA�ózϕa� IBM A�NϕC∩≤ IBM ú�B{í�A��⌠≤��A��
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�uα�� IBM ú�B{í�A�C⌠≤\α�ÑB�I� IBM �z]úv�ú�B{í�A��i��C
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North Castle Drive
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U.S.A.

∩≤P	
�� (DBCS) ΩT�÷��vd�A�PQΩ� IBM �z]úí�p
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�
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IBM iα�H⌠≤Σ{�Aϕ�Φí���
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pG�{íº≥�vH�F (i) bW����{íMΣL{í]]A�{í�ºíμ½ΩTAH� (ii) �¼�

��μ½�ΩTA]��n�÷�ΩTA�ó�G
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ATTN: Licensing

200 W. Madison St.

Chicago, IL; 60606

U.S.A.
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