UNN 4

NaNSANH

4.1 MInageUANNTIVYeIYeYan5oEliNgN (Unit root test)
MnuuuTImesnnauaItedu desiimsnaaeudniliaieg lunuuiassndoya

A 1 1

HuNanyae H4(stationary) wiolanyauy luile (non-stationary) A833 Augmented Dicky-

A lo o [ o 4 [
Fuller test (ADF) TaeisuNAToUNOUAVUDIANNTUNUT (order of integration) tN1NU O 130

Y
v = g v

4
100) Ao a1 5zAUNYARALUUNUAT (level with intercept) 5EALTYARADULAUAIAZLLI TN

Q

Y
(Ievel with trend and intercept) uazizﬂu"luﬁigﬂmuuuﬂumuamuﬂﬁ'u level without trend

9
v A

and intercept MUA1AY TABANUAFIUYOININAADVYHNINAYLS

=) v

H, : dwlsoynsunaiidnyue hitls nie dulseynsunaligingn

=) (g

H, : dlseynsunailianyaiziia wie dwilseynsunar luligingn

WasaANNlvesdeya TnsmslSeuiioumada ADF AuA1INga MacKinnon 7l 5261

ANMFRIUNADA 0.01 F1A1dDA UAIWINNIIA1INGA MacKinnon 200U UAUNAFIUA
9

%

(Hy) uaasndoyaoynsunaniuiianyus Lt dwud luTasn131inaa1s (differencing)

4
v Ao

o w A A o v W vy A a @ ~q Y
arauh 1 viedauda launidoyainiidnyauzils wamsnaaeugingnvesdlsnldlu

=1 = = [ 1 dy
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. A 9 A Y o e 3 o
Gni]\‘iﬁ 4.1 Naﬂ1iwﬂﬁauguwgmmawayjaﬂimmmﬂ%wawmumuuﬂﬁi%aaa

A 52A1 1(0)

Without Trend and
With Intercept With Trend and Intercept
Intercept
lag
ADF 1% Critical Prob. ADF 1% Critical Prob. ADF 1% Critical
Statistic Value Constant | Statistic Value Trend Statistic value
-8.524* -3.467 0.000 -8.533* -4.010 0.4947 | -0.299 -2.578
(2.149) (2.134) (2.690)
-7.079* -3.467 0.000 -7.040* -4.010 0.780 -0.021 -2.578
(2.040) (2.039) (2.196)
-5.582* -3.467 0.000 -5.526* -4.010 0.998 0.128 -2.578
(2.010) (2.010) (2.098)

@ I J
UL @avlu19@y Av A1 Durbin- Watson Statistic
* Tied g NTzAUANUFRIUNNADA 0.01

A ° .
11 : 91nmMsfuI Taeldsunsy EViews 6

wamimﬁa‘ugﬁ‘ﬂ;Jmmm%’ayjaﬂ?ummi‘l%’wﬁwmﬁywﬂ’uuﬁaimaﬂﬁ fisufuves
ANUFURUT (order of integration) M1 0 H30 1(0) WUNAITDA ADF(ADF statistic) & level
with intercept, level with trend and intercept 8 $39317 0 (lag 0), 29787 1 (lag 1) Uae
¥4 2 (lag 2) ﬁ?‘hﬁ’ﬂﬂﬂ’hﬁﬁﬂi}@ MacKinnon (1% critical value) ﬁQSuﬁaagﬂm}’Nﬁ

UfiasauuagIuIN (o5 Hy) naaedi Yoyalanyus anszauanuisedunieana 0.01

u

1A o level without trend and intercept & 3913817 0 (lag 0), ¥92a1 1 (lag 1) LATFINIAT 2

(lag 2 ) UAIWINNIIAIINGA MacKinnon(1% critical value) HAAIINDONTUANUAFIUIN

[

(vousU Hy) toyalianyue liianszauanuselunieana 0.01

U

= 9

A I 9 o a d? = 9 o 9 v @
LW@GlfVillﬂ!LUUﬂ1a@Qﬂﬂﬂﬁ@Q!La$LWN1$ﬁilﬂJ'lﬂfN"Uu ﬂ\‘lﬁ@QuWﬂlﬂHﬁqﬂﬂﬂﬁﬂUﬂuﬂUm@\?

U

[
=

o o oA 4 o Y Wea Y Y A . A Y.
mmauwu‘ﬁﬁqﬁu Ao NILAVANVAUNUTIININDY 1 15D I(1) W first difference with intercept,
first difference with trend and intercept 49 first difference without trend and intercept Nszay

ANUFOUUNNADA 0.01 LAAIAIANTIN 4.2
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. A 9 A Y o e 3 o
Gni]\‘iﬁ 4.2 Naﬂ1iwﬂﬁauguwgmmawayjaﬂimmmﬂ%wawmumuuﬂﬁi%aaa

AU 52A 1(1)

Without Trend and
With Intercept With Trend and Intercept
Intercept
lag
ADF 1% Critical Prob. ADF 1% Critical Prob. ADF 1% Critical
Statistic Value Constant Statistic Value Trend Statistic value
-19.267* -3.467 0.656 -19.234* -4.010 0.593 -19.306* -2.578
(2.198) (2.199) (2.196)
-19.267* -3.467 0.656 -19.234* -4.010 0.593 -19.306* -2.578
(2.198) (2.199) (2.196)
-19.267* -3.467 0.656 -19.234* -4.010 0.593 -19.306* -2.578
(2.198) (2.199) (2.196)

o < '
HHELYie: duavlurvay ﬁ’f] 71 Durbin-Watson Statistic

4 o &

* Nlad A NIz AUANUFRIUNGAA 0.01

d' o .
Au1: nmsfruan e 1asiunsy EViews 6

a a o oy % 1< ¢ Ao [
nan1snadeugingnvesdoyaliuiunsldnasnminiunndleged Nouauves
v o " @ (L aa
ANNFTUNUT(order of integration) NN 1 %30 I(1) WUIAEDA ADF(ADF statistic) 9 first
difference with intercept, first difference with trend and intercept Uo1% first difference without
trend and intercept 8 %341381 0 (lag 0) F291381 1 (lag 1) 4ALFIIA 2 (lag 2) UAHipEAIA
k4
ANHA MacKinnon (1% critical value) A91UII0gIUFIUNTATANNATININ LaAINTOYD
PUNTUNANANHAUZIINTZAUANNFONUNINADA 0.01
VA A 1 3
uaiofiansanain iy 1dve il 15 uai(Probability of time trend : Prob. Trend) 94
first difference with trend and intercept sazmanuiu 'l ldvesainai (Probability of constant:
Prob.Constant) @ first difference with intercept @ ¥3913810,1 1A 2 WUNINNNAINGATN
FEAUANUIFOIUNNEDA 0.01 FeglurneensvaunagIue uaaendeyallsmaums sy
[ oy % < S 1 Y A 1 A [ :JI Y
washdusdaTsged luduud Idunai(time trend)  HazAIANN (constant) AIUTDYA
A Y o g’ o I IR A v A Ao o v o 1w A
Ysunamslendsnuihiuena lsgoadealan e 1aNoUATVOIANNTURUTINAL 1 150

I(1)
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i Y
a 9 a Y o o W a %
M3190 4.3 wamanaaeUgingnvestoyallTmums lsnasnuiiuuusy o 52a 100)

Without Trend and
With Intercept With Trend and Intercept
Intercept
lag
ADF 1% Critical Prob. ADF 1% Critical Prob. ADF 1% Critical
Statistic Value Constant Statistic Value Trend Statistic value
0 -5.769* -3.467 0.0001 -5.803* -4.010 0.469 -3.852%* -2.578
(2.314) (2.305) (2.503)
1 -4.172* -3.467 0.002 -4.175* -4.010 0.663 -2.665* -2.578
(2.024) (2.022) (2.059)
2 -3.473* -3.467 0.007 -3.486 -4.010 0.681 -2.112 -2.578
(1.975) (1.974) (1.987)

o < J
UYL duavlul9ay Ao A1 Durbin-Watson Statistic
* Hrfed 1Ay Nszauaureiun1ana 0.01

~ ° .
nu1: mnmsaa las11sunsy EViews 6

wammﬂﬁeugﬁ‘ng‘nmaq%’@mﬂ?mmmﬂ%’wé’wmfiwﬁumu?ﬁu fisufuves
ANNE uﬁu‘ﬁ (order of integration) 10U 0 U350 1(0) NUIAEDA ADF(ADF statistic) ? level
with intercept, level with trend and intercept La1& level without trend and intercept tW 91981 0
(lag 0) 1az¥9081 1 (lag 1) IA1T08n31A13n9A MacKinnon (1% critical value) ﬁ’qfu?ﬁmgj
TugefifrasanuAgiuing oy Hy) uaash foyafidnasiifiszduanudoiunis
a0/ 0.01 1@ o level with trend and intercept 11ai¥ level without trend and intercept @ 91701 2
(lag 2) AEDA ADF(ADF statistic) ﬁﬂliumﬂi”lf’iﬁﬂim MacKinnon (1% critical value) 919 ‘ffu%*a
agi“lu%’;ﬁ&au%”u@nﬁyu’hq (80uSU Hy) naasdeyaiidnuas liflsfiseduanuyeriy

U

1980 0.01

E
X KX 9

A Yy ¥ o A v a o ¥ v
LWE]GlWUlmLUTJiﬂaEN‘V]@]ﬂﬁ@ﬂ!&ﬁ%mﬂmﬁhh1ﬂ8ﬂﬂlu i]\iW’]ENL!WJﬂiJ”ﬁvhJ‘V]ﬂﬁﬂ‘]JﬂuﬂU‘U@Q

'
~ @ v o J

o @ P ¥ VW ]
ANUANRUTNGIY Ao NszAUAMUAURUTININD 1 W50 1(1) 7 first difference with intercept,
first difference with trend and intercept 40 first difference without trend and intercept Nszau

ANUAFDIUNNADA 0.01 LAAIAINIT N 4.4
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i Y
a 9 a Y o o W a %
M3199 4.4 HamanaaeUgIngnvestoyallTmums lsnasnuiiuuusy o s2a 1(1)

Without Trend and
With Intercept With Trend and Intercept
Intercept
lag
ADF 1% Critical Prob. ADF 1% Critical Prob. ADF 1% Critical
Statistic Value Constant Statistic Value Trend Statistic value
0 -19.228* -3.467 0.953 -19.178* -4.010 0.782 | -19.282* -2.578
(2.092) (2.092) (2.092)
1 -19.228* -3.467 0.953 -19.178* -4.010 0.782 | -19.282* -2.578
(2.092) (2.092) (2.092)
2 -19.228* -3.467 0.953 -19.178* -4.010 0.782 | -19.282* -2.578
(2.092) (2.092) (2.092)

o < J
UYL duavlul9ay Ao A1 Durbin-Watson Statistic
* Hrfed 1Ay Nszauaureiun1ana 0.01

~ ° .
nu1: mnmsaa las11sunsy EViews 6

wamimﬂﬁaugﬁwg‘nmq%’ayjaﬂ?mmmﬂ%’wﬁwwm‘iwﬁumu@u fisuduveq
ANuFNWUT (order of integration) 90U 1 39 I(1) NUNATDR ADF(ADF statistic) ™ first
difference with intercept, first difference with trend and intercept (lae first difference without
trend and intercept & %3313 0 (lag 0) A3 1 (lag 1) ALFINIAT 2 (lag 2) WAHPEAIIM
NQA MacKinnon (1% critical value) ﬁqﬁu'ﬁqaéiuﬂmﬂﬁmﬁﬁmﬁgmfm (8oU5V Hy)
wanaideyaeynsmidnuuziaisefunniesiunseda 0.01

definrsanainnmuiluly 18vesuun Tefumai(Probability of time trend : Prob. Trend) @
first difference with trend and intercept uazﬂ'mmmﬂu'lﬂ'lﬁ’mm?hmﬁ (Probability of constant:
Prob. Constant) @ first difference with intercept & F393a10,1 1182 2 WUINNNATINGAT
seRUANNFRIUMIASA 0.01 Teeglurrwonsvauudgiuin uaashideyarsinansly
W5@&1m‘iﬁumu@u”hjﬁuuﬂﬁfmam(time trend) 11AZAAYT (constant) ﬁqﬁu%’ay‘aﬁmm

o

9 o g’ o A KR Aow A A @ v o 1w A
M3 IFNAI UMY UTY TN HULHTINOUATVOIANNFUNUTININY 1 H50 I(1)
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i Y
a 9 a 9 [ o w v
M3190 4.5 wamsnaaeugINgnvedvoyalImums lynasnuihiuaea o 528 1(0)

Without Trend and
With Intercept With Trend and Intercept
Intercept
lag
ADF 1% Critical Prob. ADF 1% Critical Prob. ADF 1% Critical
Statistic Value Constant Statistic Value Trend Statistic value
0 -4.322% -3.467 0.0000 -8.387* -4.010 0.000 -0.143 -2.578
(2.607) (2.186) (2.837)
1 -3.080 -3.467 0.0018 -5.954* -4.010 0.000 0.332 -2.578
(2.208) (2.079) (2.261)
2 -2.534 -3.467 0.008 -4.706* -4.011 0.000 0.696 -2.578
(1.978) (1.957) (1.99)
UYL ﬁmam“lumﬁu 10 A1 Durbin-Watson Statistic
* Hrfed 1Ay Nszauaureiun1ana 0.01
A mnmsavn Tae TUsunsy EViews 6
a 9 a Y o g’ v A Aov o v o
wamimﬁ’emgu‘ﬂgmawagaﬂmmmshwawmumum«m NOUAVUDIANUTUNUD

(order of integration) M1 0 139 1(0) NUNATDA ADF(ADF statistic) o level with intercept,

level with trend and intercept ® 296819 0 (lag 0) 48 o level with trend and intercept ™

Y ]
219901 1 (lagl) IA1ieen1A1INga MacKinnon (1% critical value) A9tiuds0glumgaen

UfiasauuagIuIn (oS Hy) uaaein o

u

YANANHAULTINTZAUANUFDNUNIIADA 0.01

1@ 2 level without trend and intercept 8¢ ¥3913817 0 (lag 0), ¥291281 1 (lag 1) LAZFINIAT 2

(lag 2 ) SN D level with intercept 8 291381 1 (lag 1) 1az¥29a12 (lag 2)  UAdDa

ADF(ADF statistic) ¥11191A13099 MacKinnon(1% critical value) HaA47189U5UANNATIY

198915V Hy)

A I 9 o
!,W@Glﬂhlﬂllﬂﬂﬁ]'la@ﬁ

Y

U

[
I

= 9

NONADIUASLIHUICTUNIN

Joyatianvaz lulshszauanudelunana 0.01

a d? = 9 o 9 v v
U ﬂ\‘l@lf)QuWﬂlﬂHﬁhlﬂﬂﬂﬁﬂUﬂuﬂUﬂlﬂ\?

o o oa g of o o 1w A
mmamwu‘ﬁﬁqﬁu A0 NILAVANVAUNUTININY 1 13D I(1) W first difference with intercept,

first difference with trend and intercept 48 first difference without trend and intercept Nszay

ANUFOTUNNADA 0.01 LAAIAIAIT N 4.6
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i Y
a 9 a 9 [ o w v
M3199 4.6 HaMINaaUYININVeIToYATIIUM IFndsnuhiuara o 52dD 1(1)

Without Trend and
With Intercept With Trend and Intercept
Intercept
lag
ADF 1% Critical Prob. ADF 1% Critical Prob. ADF 1% Critical
Statistic Value Constant Statistic Value Trend Statistic value
-20.899* -3.467 0.419 -20.847* -4.010 0.762 -20.904* -2.578
(2.263) (2.264) (2.257)
-20.899* -3.467 0.419 -20.847* -4.010 0.762 -20.904* -2.578
(2.263) (2.264) (2.257)
-20.899* -3.467 0.419 -20.847* -4.010 0.762 -20.904* -2.578
(2.263) (2.264) (2.257)
< A 1

HH8LYie: @aulu29ay Ao A1 Durbin-Watson Statistic

4 o &

* NladA NIz AUANUARIUNGAA 0.01

d' o .
Au1: nmssruan e 1asiunsy EViews 6

v J

wamﬁmﬁaugﬁwgmmeﬁ’agaﬂ?nmmﬂ%’wﬁwmfwﬁuﬁwa fisuduvesa NS
(order of integration) U 1 13 1(1) WUIAEDA ADF(ADF statistic) 84 first difference with
intercept, first difference with trend and intercept (a1 first difference without trend and intercept
 %391981 0 (lag 0), $391981 1 (lag 1) 4aLFIIAT 2 (lag 2) HA1ENIA1INGA MacKinnon
(1% critical value) ﬁqfu?imgﬂwﬁnﬂgjmﬁamﬁgmdw (sou5 Hy) uaaandoyaounsy
naTianyiafisyauaNuFeuneaia 0.01

idiofinrsanainaniiulyidue i Tunai(Probability of time trend : Prob. Trend) o
first difference with trend and intercept uazﬂﬁmmLﬂu”lﬂllﬁ’mmmmﬁ (Probability of constant:
Prob. Constant) ! first difference with intercept & ¥3913810,1 L@ 2 Wudm1ﬂﬂﬂ1ﬁﬁﬂqmﬁ
SERUANITOIINIAEA 0.01 Teegludavsensuanuigiuig uansideyarSinums 1y

[

g} v A = Y . 1 dl (% g/} 9 a
N \1\111!1!111‘L!ﬂl“h’ﬁ"lﬂw,&u’ﬂuul’m”l(tlme trend) LALANIAIN (constant) muum@yjaﬂﬁmmmi

9
[ v A

o [ A o o v o Jd 1w
1‘%}1/‘! NTHUIUUALER ﬁqﬁaﬂymzmﬁauﬂmmmmﬁuwummﬂu 1 Tﬁ’ﬂ I(1)
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4.2 midnaula@entuus1ae93EHI19 SETAR (Self Exciting Threshold Autoregressive

Model) YD) Logistic STAR (Logistic Smooth Threshold Autoregressive Model)

[

g = < Ay = = v o Ay g1 a g
jﬁi}ﬂigﬁ\jﬂmﬂ\iﬂ']iﬁﬂy']u LW@@@Qﬂ’ﬁﬁﬂH']aqﬂﬁgLU’JUﬂ’lﬁﬂiU@’Jﬂthcl%L%\uﬁuGU@\j

[ :l % 1 [ g) % < J 2‘ % a o w
%auawa\i\‘]']uu']nu Iﬂfﬁ]gﬁﬂy']GlUﬂQiJWa\i\‘i']uu']jJULLﬂﬁjcﬁa@a HINULIUUSU UasUTUU

U

= £ = o A v o A ° A
ALEA G]Nﬂ'l‘iﬁﬂHWiuﬂiﬁuqﬂi%IﬂillﬂﬂJ R Gluﬂ’li‘ﬂ’lﬂ’li‘ﬂﬂﬁﬂ\? Lgazﬂﬁmammmamuui}z@,

Ha91NA1 Akaike Information Criterion (AIC) 1M11i 1A 1A AIC ¥paunUI1a0dlania

9 =

dosfiga dhimsaaduludeniuuiiaeaiu

(¥ : Y] d y v A o
4.2.1 wamsnageudeyandsniiuuialsaed (GS) medadulolumsidenuuudians
09;1 I a <Y 1 1 £ A =2 9
luduaouusnazilunmsinsizideyasdiniigneu 3991037 4.1 naasdadoya

Y Y
Usmamsliuiunia Tssedvestsamalnedawaila.a.1996-2010 azwuUSuan1s 14
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3 v A 2 < o o a2 A v
umuulﬂﬂafJLWqu\ﬁJuE)EJNi’mtiﬂumumﬂ HAZANINUUNVUS) a9 LTDYUN Llﬁ'ﬂ\iiﬂlﬂu

19 =) ] A o o o 9 o Y9y
’ﬂelJE]iJ“ﬂﬂJﬂ’ﬂiJllﬂi‘]Ji’JuvbJﬂ\ﬁ/] NOUNITHIULVUIADITINITUDUNTNLIAN ﬂzmmﬂwmam

U
]

A . . v Y A A A v A
4N (Stationality) HUIIAIINIT UDYAVESADIUAURAYAIN (ﬂﬁﬁmmmﬂum) UAINY

uilsdsrunsiinaeaszeznainia hilimsnlasuniasliaiuggnia (non-seasonality) taz il

[ 4

AANNFUNUTOUD
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511 4.1 uaaansvestSmamsliniuuda Tysoddaumil a.6.1996-2010 (MiI8:311803)

U
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GS.ts
700
|

600
|

500
|
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Time

NnuaLve: %’auaﬁwmmﬂ NIZNT WA (2554)

a U

o

n: nmssiaa laeldTlsunsy R

a Y 9 o 9 Y a A A = A
ﬂ"lifllﬂiW%‘ViEUﬂllﬁ%3@@4%1‘1]@11’011{?6Qiugﬂﬂli’)ﬂﬁﬂﬂ”ﬁﬂu (log) tNaNITHANV AL

U E1

A g £ 1 a s n vy 3 o 9 o v
i‘]tymmmﬂuau %Qﬂ%ﬁ?ﬂWﬁi’)ﬂﬁ‘ﬂNllllhlﬂ iﬂﬂuuL!1611’8)3;!?1ll"I'Vl”Iﬂ1§ﬂ1@l§W1&ﬁ(differential)

=

guumsiliuun Ty msuwdsunlasnigg(seasonality)ie 1) naganuuilsisunai iije
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ihdeyarumsulasasnanuadiansvaz 1dasgn 4.2
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J

3 a c;y o = o 1
51N 4.2 naaansldoyaoynsunarwestSuams ldiniunida Tysod A

U

o J

= o v P, ax
1 f1.61. 1996-2010 ﬂ"lEJWENLLTJa\151]?33;11aﬂ’JEJﬂ’E]ﬂ”ISVIﬂJLm%ﬂ"Iiﬁ"I@‘LgWH‘ﬁ

0.3
I
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Time

A: nmsmia Taeldlilsunsu R

a 1y o A ' = = . A '
msnasanIdeyatiuaivie 1y naziinsnlasuuasniugg(seasonality) n3o i
: { o oA <
Tagn 15931903519 autocorrelation Function (ACF) 43910317 4.3 doyadaluasi uaaqldimiu
Yy Ao v Y A Yy A 9 o YA o A
nindunsatinsaannugeasedieing e lidoyaned azdewlsuldlianyuzasiinou
Tagmsnimaaansonsulasgdsigs ensoiarsan ldvinduiueea (spike) 1u partial
a 1 a : <3 1
autocorrelation function (PACF) Tngilnaag liutiu 2 soa dsn1ngdazimiulanfidissseninon

1 o o @ 1 J I
HEAINTIUIUSIAVUVDINTHIAANATUNGI 1 DENEIND
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gﬂ‘ﬁ 4.3 1193 Autocorrelation Function (ACF) uag Partial Autocorrelation Function (PACF)

a g’ % < 4
vo31T s lniniuudalysod

-01 00 01 0.2
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0.1

Partial ACF
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voya uazlFlumswernsaigsuuudiassdsnarudunuuiiasan luwudu Tagaziiinig
Y
NAAOY 2 11UUF1A0 A0 LUVF1a09 SETAR 4aztil91a0d LSTAR Ha991n 1 HiINave3

o = = @ A F) o A Y 2 o Yo 9
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M990 4.7 LAAINANMINATBULUVINADI SETAR

Non linear autoregressive model

SETAR model ( 2 regimes)
Coefficients:
Low regime:
phil.1 phil.2 phil.3 const L
-0.6992755 -0.4098375 -0.1700905 -0.0067978
High regime:
phiH.1 phiH.2 const H
-0.73100865 -0.27751621 0.05954342
Threshold:

-Variable: Z(t) =+ (1) X(O)+ (0)X(t-1)+ (0)X(t-2)+ (0)X(t-3)

-Value: 0.0721 (fixed)

Proportion of points in low regime: 81.14%  High regime: 18.86%

Residuals:

Min 1Q Median 3Q Max
-0.2948895 -0.0409831 0.0067253 0.0511259 0.1966030
Fit:

residuals variance = 0.005964, AIC =-903, MAPE = 195.9%

Coefficient(s):
Estimate Std. Error t value Pr(>t])
const L -0.0067978 0.0072241 -0.9410 0.34803
philL.1 -0.6992755 0.0977375 -7.1546 2.317e-11 ***
philL.2 -0.4098375 0.0939714 -4.3613 2.222e-05 ***
philL.3 -0.1700905 0.0824428 -2.0631 0.04060 *
const H 0.0595434 0.0406231 1.4658 0.14454
phiH.1 -0.7310087 0.3281983 -2.2273  0.02722 *
phiH.2 -0.2775162 0.1472212 -1.8850 0.06111 .

Signif. codes: 0 “****(0.001 “**’ 0.01 ‘*> 0.05°°0.1 "1

Threshold

Variable: Z(t) =+ (1) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)

Value: 0.0721 (fixed)

A: M Taeldlilsunsu R
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4 T W 1 o [ I
Wemusamiaaanainlaslduuudiaes SETAR 1da ao'ldidlumsnaaonTaelsy
o A o A FY OBJJ o =~ =1 [ A A o A
1UU$1809 LSTAR torhwanldans 2 nuvusiass TuuSeuneudsumomonuuusianai

N PR

A15197 4.8 uamwamsmﬁaﬂmi%’amuﬁmm LSTAR

Non linear autoregressive model

LSTAR model
Coefficients:
Low regime:
phil.0 phil.l phil.2 phil.3 phil.4 phil.5
-0.04411964 -0.59207458 -0.55488331 -0.30067626 -0.24817127 -0.52151389
phil.6 phil.7

-0.09586207 0.04049498

High regime:

phi2.0 phi2.1

0.123104600 -0.009575057

Smoothing parameter: gamma = 40

Threshold

Variable: Z(t) = + (0) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (1) X(t-4)+ (0) X(t-5)+ (0) X(t-6)

Value: 0.03208

Residuals:

Min 1Q Median 3Q Max
-0.2951693 -0.0393156 0.0061406 0.0441973 0.2035141
Fit:

residuals variance = 0.005278, AIC =-915, MAPE =213.4%

Non-linearity test of full-order LSTAR model against full-order AR model

F =1.6437 ; p-value = 0.12691

Threshold

Variable: Z(t) =+ (0) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (1) X(t-4)+ (0) X(t-5)+ (0) X(t-6)

A nmsaa laglsllsunsy r
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15197 4.9 memiﬁﬁ;ﬂwamimamudammu{imm

AIC
linear setar Istar nnetTs aar
-900.1734 -902.8516 -914.7124 -895.1627 -835.2857
MAPE
linear setar Istar  nnetTs aar
2.040943 1.959133 2.133961 1.500639 1.789744

A: nmsmia Tasldlilsunsu R
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X,+1 = (=0.044 — 0.592X, — 0.555X,_; — 0.301X,_, — 0.248X,_5 —
0.522X,_4 — 0.096X,_5 + 0.040X,_¢) X (1 — G(X,_;,40,0.032)) +
(0.123 — 0.010X,) (G (X,_;,40,0.032))
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g‘lj‘ﬁ 4.7 udeN Autocorrelation Function (ACF) ilag Partial Autocorrelation Function (PACF)
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M990 4.10 LAAINANINATOVLVUI1ADI SETAR

Non linear autoregressive model

SETAR model ( 2 regimes)
Coefficients:
Low regime:
phil.1 phil.2 phiL.3  phiL.4 phiL.5 constL
-0.68237816 -0.22821829 -0.08058163 -0.22423727 -0.22214923 -0.03334667
High regime:
phiH.1 phiH.2 phiH.3 phiH.4 phiH.5 phiH.6
-0.81637548 -0.37794088  -0.04632258 -0.26826472 0.59983786 0.25198330
const H
0.57689284
Threshold:

-Variable: Z(t) = + (1) X(t)+ (0)X(t-1)+ (0)X(t-2)+ (0)X(t-3)+ (0)X(t-4)+ (0)X(t-5)

-Value: 0.873 (fixed)

Proportion of points in low regime: 82.66%  High regime: 17.34%

Residuals:

Min 1Q Median 3Q Max
-2.96416 -0.43400 0.12168 0.50158 2.13298
Fit:

residuals variance = 0.7834, AIC =-18, MAPE = 253.7%

Coefficient(s):

Estimate Std. Error t value Pr(>|t)
constL -0.033347 0.084789 -0.3933 0.694610
phiL.1  -0.682378 0.095174 -7.1698 2.355e-11 ***
phiL.2  -0.228218 0.100633 -2.2678 0.024630 *
phiL.3  -0.080582 0.102171 -0.7887 0.431416
phiL.4  -0.224237 0.098200 -2.2835 0.023670 *
philL.5 -0.222149 0.081557 -2.7238 0.007144 **
const H 0.576893 0.581438 0.9922 0.322553
phiH.1  -0.816375 0.360338 -2.2656 0.024769 *
phiH.2  -0.377941 0.218212 -1.7320 0.085133

phiH.3  -0.046323 0.214849 -0.2156 0.829560
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M3197 4.10 LFAIHANITNATOULILDI1a89 SETAR (99)

phiH4 -0.268265 0.201177 -1.3335 0.184203
phiH.5 0.599838 0.278468 2.1541 0.032678 *
phiH.6 0.251983 0.191726 1.3143 0.190563

Signif. codes: 0 “****0.001 “**’ 0.01 **’ 0.05 > 0.1 “’ 1

Threshold

Variable: Z(t) = + (1) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (0) X(t-4)+ (0) X(t-5)

Value: 0.873 (fixed)

nn: nmsdalasldlilsunsy R
4 VW ' 9 ° 9 ' I 9
Woamnsamiaaanan Iaslduuuiiass SETAR 132 ao'liilumsnaaeulaslsy

o A o Ay ¥ e’J’ o =) = @ A A o A
1UU189939 LSTAR LW@HWWﬁ‘ﬂhlﬂﬂﬂ PARYSTSTRRGIGN "liJLﬂismmaunummaammumam‘n

Mugauy

MI19h 4.11 LAAIHANINATDULUUVINADI LSTAR

LSTAR

Non linear autoregressive model

LSTAR model
Coefficients:
Low regime:
phil.0 phil.1 phil.2 phil.3 phil.4
-0.12777530 -0.65250024 -0.42504854 0.03770519 -0.11860540
High regime:
phi2.0 phi2.1 phi2.2
873.82248 31.11593 -324.88725

Smoothing parameter: gamma = 2.846

Threshold

Variable: Z(t) = + (0) X(t) + (1) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (0) X(t-4)+ (0) X(t-5)+ (0) X(t-6)

Value: 3.679

Residuals:

Min 1Q Median 3Q Max

-3.067372 -0.446938 0.098513 0.565922 2.154729
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M3197 4.11 LFAIHANTNATOULLLI 1D LSTAR(99)

Fit:

residuals variance = 0.755, AIC =-30, MAPE =311.1%

Non-linearity test of full-order LSTAR model against full-order AR model

F=2.0930 ; p-value = 0.047284

Threshold

Variable: Z(t) =+ (0) X(t) + (1) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (0) X(t-4)+ (0) X(t-5)+ (0) X(t-6)

A1: M Taeldlilsunsu R
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= o

3 o Y ) A 9 =i = A A ) A
WINMNITNATDUNN 2 LUV DILA7D Ll"lwa‘i/lllﬂ“1‘]JL‘]J5EJ‘]JLTIEJ‘ULW’EJLﬁf‘JﬂLL‘]J‘]_ImﬁﬂQV]
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mngauiningauiudeyaionaz Idii luwensaine 1l dawad lduansdsnsiei

M9 4.12 uaaawamsagduaazuuuias

AIC

linear setar Istar nnetTs aar
-12.59113 -17.69931 -30.31274 -762.39873 43.75820
MAPE

linear setar Istar nnetTs aar
2.76692343 2.53714410 3.11146648 0.07990882 3.58316515

M nmsaa Taglslsunsy

NI 4.12 HAAINANINATE LU0 udazuLUS1ae LT iz an
WU$109RINE SETAR  11ag LSTAR 11151 $anaina1319aziin AIC 11fiansan
Uszpeumsdaaulalumsaenuuudiass #aaINAIs 1IN INUUUSI1a09 SETAR 3A1W1nI1
11UU1899 LSTAR LWiwnwfmmu%mmﬁmmzﬁuﬁ’u%’ayja A0 LUVT1999 LSTAR LAYy
Wud1aee LSTAR i1l umsnensal

9
=

NMILANLLVTIIA LSTAR mmmﬂizmmﬂ'mumiklﬁﬁm

X1 = (—=0.128 — 0.653X, — 0.425X,_, + 0.038X,_, — 0.119X,_5) x
(1-G(X;_1,2.846,3.679)) (873.822 + 31.116X, —
324.887X,_,) (G(X;-1,2.846,3.679))

4.2)
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4.2.3 wamsnageudeyandsnniniudra (DS) menaaulalumsi@enuuusians
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gﬂ‘ﬁ 4.11 AN Autocorrelation Function (ACF) (lag Partial Autocorrelation Function (PACF)
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M990 4.13 LAAINANINATOULVUI1ADY SETAR

SETAR model ( 2 regimes)

Coefficients:
Low regime:
phil.1 phil..2 const L
-0.86960421 -0.30024585 -0.01383303
High regime:
phiH.1 const H
0.07683263 -0.03806459
Threshold:

-Variable: Z(t) =+ (1) X(O)+ (0)X(t-1)+ (0)X(t-2)+ (0)X(t-3)

-Value: 0.0425 (fixed)

Proportion of points in low regime: 69.71%  High regime: 30.29%

Residuals:

Min 1Q Median 3Q Max
-0.2792321 -0.0540109 0.0079544 0.0591086 0.2229414
Fit:
residuals variance = 0.006949, AIC =-879, MAPE = 432.8%

Coefficient(s):

Estimate Std. Error t value Pr(>t])
const L -0.0138330 0.0095059 -1.4552 0.1474159
phiL.1  -0.8696042 0.1109429 -7.8383 4.369e-13 ***
phiL.2  -0.3002459 0.0840007 -3.5743 0.0004546 ***
const H -0.0380646 0.0223390 -1.7040 0.0901748 .
phiH.1 0.0768326 0.1606380 0.4783 0.6330394

Signif. codes: 0 “****(0.001 “**’ 0.01 “*> 0.05 > 0.1 *’ 1

Threshold

Variable: Z(t) =+ (1) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)

Value: 0.0425 (fixed)

n: nmsmaa Taeldlilsunsu R
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M99 4.14 !L’t?fﬂ\iWﬁﬂﬁﬂﬂﬁﬂﬂiﬂﬂi%&mﬂﬁWﬂ@ﬁ LSTAR

Non linear autoregressive model

LSTAR model
Coefficients:
Low regime:
phil.0 phil.1 phil.2 phil.3 phil.4 phil.5
-0.02533083 -0.29575787 0.01241820 0.17916947 -0.49719013 -0.21418217
phil.6 phil.7
-0.37868419 -0.02238975
High regime:
phi2.0 phi2.1 phi2.2 phi2.3 phi2.4
0.05756504 -0.40444048 -0.59864105 -0.34989074 0.42989391

Smoothing parameter: gamma = 40

Threshold

Variable: Z(t) = + (0) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (0) X(t-4)+ (1) X(t-5)+ (0) X(t-6)

Value: -0.02177

Residuals:
Min 1Q Median 3Q Max
-0.3019208 -0.0452952 0.0058982 0.0579544 0.1842292

Fit:

residuals variance = 0.006144, AIC =-882, MAPE = 232.9%

Non-linearity test of full-order LSTAR model against full-order AR model

F=1.8708 ; p-value = 0.07775

Threshold

Variable: Z(t) = + (0) X(t) + (0) X(t-1)+ (0) X(t-2)+ (0) X(t-3)+ (0) X(t-4)+ (1) X(t-5)+ (0) X(t-6)

A1 nmsaam laglasunsy R
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MM 4.15 uagaamsaginanIsnaaouuAaz U104

AIC
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