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v < A = = v A A
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AUNUWUGATNIY (Marginal Cost : MC ) DNATIFTONI AUNUAIUNUNTOAUNY
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223 mﬁmswmgniunm (Time Series Analysis)
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1. Ay (Trend :T) A Tdudlumanaeu lviluszeznainaoudnae:
1 9 a =R A g‘/ ] [ 9 A o
guuau Iunaudasdesnanweynsunaigauug galgamua iy onldnyuy
3 o 4 3
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A I ° = v 3 dy Y Y
szazh 4 Wuszezandwaz lunaferdunsz i lilszezveneda
A a a I A 2 2 A
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anadlagialnd indoulvredelidnyas luuuueu Tas lulinisaiaruie uis'lueia
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Dickey — Fuller Test)
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4
¥ A

= a o a A 4 J
ANA ATUYINA LA 817 FJUAYNIA, 2542)

Aunae (Mean) : E(X;) = constant = u 2.4
Au51)59u (Variance) : V(X;) = constant = o’ (2.5)
AN 5U59UII (Covariance) : COV(Xt Xerk) = EXt — p)( Xerk— 1) = 0k — 1. (2.6)

A L g a
Tagh X unudoyasynsunaBuiluviumsisgu

Y
=

] 9
MInadeuANNlIveItoyaszl¥nsnadoy  Unit Root  IAgmsAnyInsilaz
WITUUANIZITUDY Dickey — Fuller 10875 DF (Dickey — Fuller test) tiaz ADF (Augmented

Dickey — Fuller test) 341 1Ua IAgauns

Xe=p Xe1+ €, @7
Xt =a tp Xt-l + 81 (2.8)
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Xt:a + ,Bt +p Xt_1+€[ (2.9)

Tagn X Ao dunlsoasy

A [ g 4

P Ao dulszansonarauius (Autocorrelation Coefficient)

A 1 A a 1
& A9 AMANUAAUAADULYITY (Random Error)
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2.2.5 ﬂ]i!ai’)ﬂ!!ﬂﬂﬁ]ﬁﬂ\‘iﬁ!‘ﬁﬂ]ZﬁNﬁ]1ﬂﬂ'l§‘i’lﬂﬁi’)'l] Unit Root
g
duilseaniveansonnse (Deterministic Regressors)
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v [
= 1 =

upusiaesiilidainefinazuu 1dumat None)  HuUS1809RAIAR (Intercept) 1A
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v v 9 v
Tuaouh 2 dunamssonusuayagiuInluduaeuh 1 naasnluuuusassdanainil
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(Standardized normal distribution) 8 uRAM U rasauuAgIuIaaIn Joya y, Danyue |
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Yueoun 3 insiszuaaiuuiiassi (2.10) Mlsiavnaud Tdunaas

. Y T S a a ! 19 2 o
nAADY Unit root 1agld T, statistic dufamalfiasanuagiuinuaasitdoyn y, Januag
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91999 lu Ay PNTTAY, 2551, msnensalons1suile luewanaeuusiaes ARIMA-GARCH
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Sunouf 3 ThimsUsemamuuusae AN (2.10) Nsrenamud Tilunan
1azAIAIN LAZNATOU Unit root 108l T statistic dunamsUasauuagiunaudnsd
9 = A 9 A Y o ~ 1 Y 1 ~ 19 a
doya y, Nanyaziudmaz@onlduundassnlnaannamur liunauazainai uaduna
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2.2.6 HUVI1ADY Autoregressive Integrated Moving Average (ARIMA)

) . . I {
BUVINABY Autoregressive Integrated Moving Average (ARIMA) s e du

o 7 9 . ] Iy = .
NUNITNIINTUVDYADUNTNLIAN (Time Series Data) 1a5insdnulae Box and Jenkins (1976)

o Y o 49! a = Y g J
UV 03 ARIMA “lﬂgﬂwwuwusluﬁmmﬁmq Gm"l,mmmumumauﬁummiﬂizmmm
Y
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o oA a
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A A 1A . PR R o £ A
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Y
LUDT1a99 ARIMA (p,d,q) 1/52nUAEATLUINMTAIN
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1) Autoregressive Process : AR(p) ttera lifiundoyaoynsunaiiuegnuniniiy
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4
Yo AA

V99 ARIMA (p,d,q) 1anatin

ARIMA (p,0,0)

Xi= U + O Xea + 0oXio + ...+ BpXep+ &, (2.17)
A 4 A ¢ A A o
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= a Jd o o A
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Y

2) Moving Average Process : MA(q) mem&ﬁ’ayjawﬂim’mﬁuagﬂumm

A Y A = A o 1 '
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X = +€ —BLE —BLE —..—BgE 4 (2.18)
H ! k4 1 %
Tagn i A0 NIUAINHI0AIAD (Constant term)
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u

] 9
doyaoynsunallueda manuamanaeunalulegiumaz lueda uaznszuaumsmsm

HAANYDIDYNTNIATZHINTOYD



38

r=

Taona ludrdoyaounsunardinluglidnyas 1iiia (Nonstationary) 11109910

Y
WoYADYIAUUNININATZTVIUNMTIFIGN (Random process) HARIGNOBHUDI AR 1182 MA

=2 9 AA o 2 . o & A g A Iy o 1
WA YNTNIAINTAN YU (Stationary) AauuTodayans v Ialanyue |
A 2K o Y o ' . .

Has 9T uaeaiimsmman1y (Differencing)
anuiaazanuliiia (Stationary and Nonstationary)

'
@ @ A A

A4 A Y 4 S A .
Lﬂ’i’fNJJif)‘l/INmuﬁﬂJaﬂHﬂlVIﬂJﬂiﬂﬂ%HMﬂﬂ@ﬂﬂ@ Backward shift operator, B.

g

= o Glslwdy

130 Lag operator, L. BIAUINT LHAIU

U

BXt = Xt_]_ (2.20)
2 g "y ~ ' LY o =& Y ~
$301 B @QWL!'I Xt SUHNANDNIT shift mauﬁaaawm"lﬂwmmunm a3y

B(th) = BgXt = Xt-2 (2.21)

Farmenu X, 14gn shift noenas ldaesnunm
oA A
WNaN1aNYiHa (First Difference)

X' =X - Xea (2.22)

9915119 Backward shift operator wld

X't =X - BX= (1-B)X; (2.23)

NaMI0UAUNAD4 (Second difference)

AX't =Xt - X'

AX't = X~ Xt )~ Kea— Xe2)

X" = Xe=2Xt 1 + Xt

X" = (1-2B +B?) X,

X" = (1-BY) X (2.24)
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i Y 1
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ARIMA (1,1,1)

(1- B)(1- 6:B) X;=p'+ (1 0:B)E,

P T

First Difference AR(1) MA(1)

W30 [1-B(1+@)+@BX, =u'+&- 01 &,
Xe= (1+01) Xeg — 01 X2 +u' + & - 01 €,

nATwadean1g Ananludedudninwusiaos Auto Regressive uuu1a04

=) % o o d
Moving Average g NITUVIUNIT Integrated VINTAUTIWAUE TN UL U
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9 i ]
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mo))Y
@
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mo))Y
@

[

DUALVDY Moving Average

On Q o
)Y
o

1 l:'
AN (Constant Term)

jmo))
@

<—»
jmo))}

9 1391

9 HAanouUALN d

o))}

Ad
A a J .
D.,..Dp A0 W1511NDTVDY Autoregressive

A a J .
0:,.,6¢ A W1 WMDIVDI Moving Average
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v v
Aadg

A = < @ 1T Ag A 1w = a
ﬁummwmmmmma@umﬂuaznmgﬂumuﬂiqw Judasznony Iﬂﬂ‘JJ Msuanuelng

A 4 P 4
nuaAunaeilugud uazanuulsilsiunan

2.2.8 UUVI1ADY Auto Regressive Integrated Moving Average with Exogenous variables
(ARIMAX)
mi%l,ﬂiW$ﬁLLUUﬂﬂﬂ@ﬂWTjﬂﬂ!L%ﬁ Fou (Multiple Regression Analysis) ARIMAX 9

HUMIHAUNAIUYDLLUUT A0 ARIMA (Autoregressive Integrated Average) U939 (X)

NMiaziianinane y,

v

A
111809 ARIMAX a1315003018' 1dAal
Agyi =6 + [BiXar +...F PiXe + DAGY: -1+ OAgy: o +..+ DAgY: _p+ &
> @Et_l—...—® Et_q (2.26)
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