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Kritika Lakmas 2014: Unexpected Volume and Open Interest in Commodity
Futures Exchanges. Master of Science (Agro-Industrial Technology
Management), Major Field: Agro-Industrial Technology Management,
Department of Agro-Industrial Technology. Thesis Advisor: Assistant Professor

Tanachote Boonvorachote, D.B.A. 102 pages.

This paper empirically investigates the impact of trading activity including
trading volume and open interest in Commodity Future Exchange and Index Future
Exchange such as Rubber futures contracts, Gold futures contracts and Index
futures contracts. Trading volume and open interest an effect on price volatility
and on market information for investor received. This study uses three different
period of volatility; 1) daily volatility measured by close-to-close returns 2) non-
trading volatility measured by close-to-open returns 3) trading volatility measured
by open-to-close returns. The impact of trading volume and open interest are
investigated. Following Bessembinder and Senguin (1993), volume and open
interest are divided into expected and unexpected components. This research is
investigated by augmented GARCH model where expected and unexpected
components of trading activity (volume and open interest) are used as explanatory
variables. The results show that Rubber futures contracts, Gold futures contracts
and Index futures contracts have unexpected open interest and unexpected

volume for all periods at 1% significant level.
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3. auwAgrudnamuynauiuideyanaranieuiu (Mixture  of  Distribution

Hypothesis)

sulaf waz uiaas (2553) laasulidinduwundanindnamunnausuiteyanain
N3BUAU YINN15UTELNANE wardIgauelutia eIy tngasunedamNUdUNUETErINg
USUNUNSTRVIEVANNSNE WAL AIURUNIUVDIDATINANDULNUNTNNSWE FIANUFUNUS

serindunanisterievdnninduasanuiuniuvessnswanauwnunaningldledued

'
LY C% 1 |

futinasu wigduegiuladudus Wi dnsinsivavesteya(Andersen, 1996; Sun, 2009)
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YAANNITNE VI IALLAAANUFUNUSUINTIIA1TENINNUTUIUNST RV NANNSNE WAL
DNTINANDUBLNUNANNTNE TIUSUIUNSTRUNENANNI NG VL AINANDNNTIUALULUAIUDIDRN

NARNBULNUNANNSNEN e

21NN15ANYIVBY Lamoureux and Lastrapes (1990) lavinnsiinsiaul susnnans
F9919a9luaNN1S GARCH WU USUNaUN15309180ANUAUNUSABAINURUNIUYDIORNST
NARBULNY harANUdURUSTENI1USUIUNITTRVIELALAITURUNIUYDISIAN T ULI9LI80

WennuaziaNuduNuSI3IuIndenu (Harris, 1986, 1987)

s b4 L4

4. aunAgrutnamuudaznguividayalindouiu (Sequential Information Arrival

Hypothesis)
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Toyanaalagauysaua? FrfumudiiudssvineUiunmsterendnninduazauiy
NN IaREULIUNAANSNG sxiintuliindoutu (Lead — Lag Relation) vilvin
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NUNIUVDIDATIHANBULNUNANNSNE WaLAIUNUHIUVDITATINARDULNUNANNSNE LT
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5. Msfuivasilidwindisuiuvesinasyu (Asymmetric Information)
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http://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B8%A4%E0%B8%A9
http://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%87%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%87%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%8B%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%82%E0%B8%B2%E0%B8%A2%E0%B8%A5%E0%B9%88%E0%B8%A7%E0%B8%87%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2%E0%B9%81%E0%B8%9A%E0%B8%9A%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%8B%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%82%E0%B8%B2%E0%B8%A2%E0%B8%A5%E0%B9%88%E0%B8%A7%E0%B8%87%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2%E0%B9%81%E0%B8%9A%E0%B8%9A%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99
http://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%8B%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%82%E0%B8%B2%E0%B8%A2%E0%B8%A5%E0%B9%88%E0%B8%A7%E0%B8%87%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2%E0%B9%81%E0%B8%9A%E0%B8%9A%E0%B9%84%E0%B8%A1%E0%B9%88%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%A5%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%99&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%A5%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%99&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B4%E0%B8%97%E0%B8%98%E0%B8%B4
http://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%99%E0%B8%B5%E0%B9%89
http://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B8%E0%B8%99
http://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B4%E0%B8%97%E0%B8%98%E0%B8%B4%E0%B9%80%E0%B8%9E%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%8B%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%82%E0%B8%B2%E0%B8%A2%E0%B8%A5%E0%B9%88%E0%B8%A7%E0%B8%87%E0%B8%AB%E0%B8%99%E0%B9%89%E0%B8%B2&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B4%E0%B8%97%E0%B8%98%E0%B8%B4%E0%B9%80%E0%B8%9E%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B9%81%E0%B8%A5%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%99&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B4%E0%B8%97%E0%B8%98%E0%B8%B4%E0%B9%80%E0%B8%9E%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B9%81%E0%B8%A5%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%99&action=edit&redlink=1
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wuvINaesnlglunishne
1. wUUI1ad9 (Autoregressive Moving Average) ARMA

WUUTIaes ARMA JJudsiumanraudunisnensaldeyasynsuaan (Time Series
Data) IngluanAdetiagyinmensaluSununisdevewasUSunadyainmie lngihdeya

TusfnuwazAAuAaIA@ABY (stochastic error term) U@L

WUUTNa03 ARMA (p,q) Usznaumay 2 d@iu el wuudnass Autoregressive(AR(p))

WAz WUUI1aes Moving Average Process (MA(Q)) Tnasneazidenumagaiuiingil
1) kUUI1889 Autoregressive(AR(p))

LUUIIRY Autoregressive {UFULUUNLEAIIIANELNN v, QATMUARINAIVDY

= o A a X ] = a 2
YorreYip Y30 ANFANATAATUNBUNIEN p 18NTEUIUNIINITOITEUU AR(P) AD NTEUIUNIITNTE
32U Autoregressive TIliSuAUTl p w3 wansliiuindoyasynsuiantuegiuadiduies

lusfinlay p A I1UIUVBITEEENY (lag) vaslayaluaAnindagtudadeulugUaunsla

A9t
X =HUu + ¢1Xt—1 + ¢2Xt—2+' N +®pXt_p + Et
Tnei 1l e AA (Constant Term)

@y Ao wifwesid |

€ AR ANUARINLATOU DU 1381 t

[

lunsalves AR(1) anansaideusuwuuaunsiacal
Xt = W+ D1Xe—1 + &
Mo X — 01X—1 = L+ &

o (1—0:B)x,=p+¢g

Jdlo B Ao Backward shift operation
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2) WUUINAB9 Moving Average Process (MA(Q))

o

LUUT1a83 Moving Average Process (MA) Juguiuufinansinandannxgn
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AmuanAIauaataeden L, Ll y3er1aiiunaianfouiiegnauni lay

NTUIUNITNTOTZUU MA(Q) FENTTUILNITIEIEUU Moving Average 7ifidudiu q w3e
wansidayaoynsunatuegiuanuemaindoulutiigtuiaraunanndeulusinlng o
fio SuauvesEaEis (lag) vesAAuaanndevlusfinandeqiudaudevlusuannis
MA(Q) el

Xg = U + Et 3 elet_l -3 ezet_z_. a6 _eqst_q

& l Qj'

nen WU A9 AAIN (Constant Term)
0, Ao misiliwesindundeuniaag |
&  AD MUARIALARDY B LI t

v

el MA(L) anansaideusuuuuaunsiacall
Xe = U+ & — 0184

‘1/1%8 Xt == u + (1 - elB)Et
3) Wuud1a9y Autoregressive and Moving Average Process (ARMA(p,q))

wuuinaes Autoregressive and Moving Average Process (ARMA) 1Ju
WUU1a897LeINTEUIUNTT Autoregressive ey  Moving  Average 115U HUA®

ToyadUNIUIAITUBE AU A vRItaYaUNTIIATLUOAN LAY ATAIIUARIALARBUTINIY

Y Y

J990unazluafin lnenssuiunisnsessuy ARMA(p,g)  ABNIZUIUNITUIBILUY

' '
LY v A v a =

Autoregressive 7IfSUAUN p WAz Moving Average 7flguduil q Fudeusgluglaunisia

il
yt - 6 + ®Yt—1 + QYt—2+- . +®yt_p + Et - elst_l_. . _eqst_q
[N A Aa ArdeNaluaUNITULIAY o LA t
P A DUAUVDY Autoregressive
q Ao BUAUVDY Moving Average

o A9 A1AST (Constant Term)
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t A9 1181

@  Ae wsflwesves Autoregressive
A a s .

0  fAe s fiwesves Moving Average

&  AB NIPUIUNIT white noise %38 ANMIUARIALATOU Bl 131 t

Tasea319uuUIIan9Generalized Autoregressive Conditional Heteroskedasticity
1. LUUR1@BY Autoregressive Conditional Heteroskedasticity (ARCH)

nsfnwseaswgindiulug dnagidunisussuiual Mean  Equation &9

noUsraInraINIsAneIdnUsens Ae N1sUTeUIMAT Variance  Equation  lagianiy

NSANYITBYATDIBUNTUIAINIUATHFAY (Economic Time Series) MlinnuinsAnadeuas

]
=

AuLUsUTIENTA A Tnedayadiulngaslinfiwansfisniuduniud 4inannis
srauAuuUsUTIuUasunUaslululaazdaaaar Fudunisdaudaivanufgiuiug
Amualiaa1auuUsUsiuees Random  Disturbance  Term  AwAoIdAIAIN

(Homoscedasticity) fiaiy Fevinlimionisuseunauaninawuuedlimunzas

wniosilfeuideves Engle  Tull 1982 TaAnduuuudiass Autoregressive
Conditional Heteroskedasticity (ARCH) fieldlunisussunamiuasnensalA1niny
wUsUsaunuuiideuly (Conditional Variances) induil wuusassiifuuuudiaosilély
mia%mamiL‘LJ?iwuﬂawaﬁagalué’ﬂwmzﬁqﬂénﬁfﬁﬁmimz@ﬂﬁwmmmﬁumu
(Volatility Clustering 3o Volatility Pooling) @smanuminevesmumuneiiae 81929
szognarlafiteyaiinnudumufszinnuanmeanuiuniuludisssoznandnly wazi
Pszeznailaiideyalidesfimaudsuutasfasssnaduruiulurssseznardaly Tns

A1115095UN8WUUINEDY ARCH el

'
! a

AUNFAIT ABINITUTTUIUALUUINABIINAILUST Y NTA1dswazA1uwlsusIu

wWasuklaslumunmaian azlduuuinans Autoregressive (AR) Nillanwiug Stationaryssil
Yt = ao + (X1Yt_1 + 8‘(

FRUANURADINITNYINTAIAT Yy, bR8neINTalanAadskuudeeuly (Conditional

Mean) U84 Y,
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Ed Year) = Olg + O Y4

A 4 ¢
wazliloniAuulsusiuvesnuaatntaaeulun1sneInsal (Forecast Error

Variance) Wuindanaadl

ELYeEVe)] = B0 + OL Yot €) - (O + 0,Y,)]

- E(e2, 1) = 02

(%

Tuvhusafieniu Weassmarauuususiusuuiioulewes Y, azansamenlasd
2
Var(Ye| Yo = Ed(Yeeq - Olg - OlyYy) ]
2
= Et[((ao + (Xth + 8t+1) - (ao + (X1Yt))

~ Et(812:+1)

AIULUUTI0IMNaATYERRLUUALALTY sz fmunliaifinafuaiad og19lsia

il E(eZ, 1) = 02 Fslunsdliearnuuususuuuuiideulafnanlildennd Tuns

va o

UAURINUsEIUAIMIELUUTIa09 ARCH A3l

A2 v, a2 a2

St = ao + O(lst + + O(qSt_q + Vt
Ine? v, = white noise process

dun15AuLUsUsIunuuiiioulat19A Y 1Sun11LUUT1809 Autoregressive

Conditional Heteroscedasticity (ARCH) @aiunisiiian Residuals fiuszanaarléunen

[

Adades wazdssanuAIuuuTIasd AR (g) tned O, O, .., O, IAndugudneuduainy
wlsusauAvsEnaalanagviniu 0 daulunsdldusg munususiuwuuiiteulaves Y, Aag

YULAUTUBUUTBY AR wastilawnaun1stnenuuntglunisnennsaiaianuwlsusiukuudl

Y Y

Y

< . &
Souly ol 1380 t+1 agausammlanadl

a2 _ a2 a2 a2
E&f = ap + 0 & + 081 ... + 0gEt 1

' i '
o w = I a v a A

WUUI1a89 ARCH fidnwarddn fs Aledsnsdioulavazlifidoulvvasdinaniudl

<

AinAuaNd wag fMineniuwsasidesliinnuduiusiuies gaving daneniuaslriaiy
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wUsUsHURlAuueulviinayinlyaiuwds Y danwaelumunssuiun sARCH Aauudg

aunsainanururuluszauasgiiAnauludnds v g

dmfumsdssyndlduuudnaes ARCH duanusaldlivateguuuy Weswinlumiy
\Juasa Residuals muaunstiu szunanaunissukuuleile ludnduseadu AR lausly

p199zLduluUs1a0s ARMA #1358 Stochastic Volatility Models 1Jusiu

2. WUUI1899 Generalized Autoregressive Conditional Heteroskedasticity (GARCH)

dmSuluUdIaed (Generalized ARCH) fiugniimulag Bollerslev (1986) @slsitin
n1sAnwed Engle (1982) wnagnesslagnistiAianunususiusuuiitoulvisnwasiduly

ANUNTEUIUNTS ARMA slasialul

AR € = Vi\/ OF
TneAuLUTUTIUTe9 vi=02=1

Y 2 — q 2 p 2
A Ot = Qo + Zi=1 Qi€ T Zi=1 Biot_1

AUNTVNAULAAIDIUUTIABY GARCH (p,q) Bafiansannlaainnisianuwlsusiu

wuuildeulviudidiuusenaunanidu Autoregressive (AR) uay Moving Average lmefl p

wanafe d1diudu (order) W83 GARCH Term (07_;) aie#l q uansils Susuduves ARCH

S

Term (ef_)) Wufitie uuusiaes ARCH audnfdugduvunilewssuuusiasiGRACH dufie
AduUsEANSUIN Lagged Forecast Variance (3) vetuuuinass GARCH fandugudiues
(GRACH (0,9)) kUUT1899 GRACH Uuwana1991n ARCH #1537 Variance Equation lasaanu
wUsUsuLuUiiteulveanuudnass ARCH aviluilesiduuasaiResiduals oninasdod Feued
ANULUTUTINLUUESeulvaanuUdIans GARCH duusnainaviduileidurasan Residuals
gnideaeal duduilenduves Lagged Forecast Variance 8nsag @amn O,>0 wag O ,
a I 1 U 1 P LY a a
B fidnduuin uanadn anudurueg1slideulululagiuinananuudsusulueiinuag

o dl ! a ¥
G]’JLL‘Uiﬂ’J'ﬁJﬂﬁ'mLﬂﬁ@u%ﬁﬂlug@mﬂiﬂ

agalsfinny wuudnaes GARCH fdednineg 2 Usems Usenisuan e Tuwuudiaes

GARCH LUUANLNASHY O15ANURAUNR %38 shock LARTuliIntun19uINUTanI9ay waag

Y
<@

Tusgaursavundediu FeliszauanulubiuauiwiniuLa) AreNUEUNILag19Tlaulun
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andiutulumeuindensavegsannautianla @1 Black (1986) ldwuauduiusaseiu
Hufuszrinmanouunuluiagduiuanurainirdeudiinainanuiunu (Volatility) Tu
oUNAN WU ANMAARAARUTNazge Wedlineuazananiledling dnvazainulauunng
vesmuiuruwuuiideulell Bendn leverage effect wianasnedisie sviswasnden
& Bauuusans GARCH  wuuidunsdlianunsafusuuuuidlidiuld mmedinvdoau
vosnanauunuluefnaglifidruuidvuaanuliuiueudifuniulueuian wiend11in
ANIETLIATDIAIANARIAAADUINNTSUTEININSanneelnefin1INensEeziIa (lagged
residuals) whiuiifdauimuadmmuuUsusiesiideuls udeunduuinvdeavvese
aupraaedeuliifdiuieites Usenisiiaes Ao wuusiaes GARCH muualviiaudsengg
desliifurrau iedsdulsidanuudsusueelidoulafiduduuiniaue wsngniiily
MnAduUsEansldunnnsfuaa faiu Sdimstauuuusasuiiensvausaieule

I9INARINA

Tut 1991 9113498909 Nelson lelaue Luud1aee Exponential GARCH (EGARCH)
FI3EYTWUUTI80UAINTONDUAUDITRITNIA0UTENTL UTENITHIN AIIUAAIA

WABUNEaUl M UL UUTIaDY FIUUII1A99 EGARCH Liile9duagiuaunnveennuiauns

U

£
I = [y 1 a

38 shock vaIAUAAIARBUNARBULNULEAALAG B AUIANANUNATWTUYIN

al

W3vaumMe Usensides Amugd1evesaunisiian log wesAAuRuNIueg1wiieauly duAe
a a | o w I o w . (% gj o 1
MENAINAIWNNIAN (leverage effect) LUUAYINNNAIEN (exponential) FIUUNITVIIUIYAT
AudunIuedsiitoulvazdinnluvinaue Felidnlusesszydoardafeadusa

duUse ANl aukuUI1a89 GARCH Fakuudnaad EGARCH ANUATULUUANURIUNIY

pg19dikoulvuesaLnIs variance equation Al

p q r
log(of) = w + z o|€e—i/0eil + Z B; log(ﬁf—i) g Z Yi (€ci/0¢-i)
i i i

wazuananil Glosten et al. (1993) launludadninveinuuinass GARCH Tun1s
MOUAUDIHOTBYATIATIUANYMEANNINT (Symmetric)  lalausuuudaes Threshold
GARCH (TARCH) @eszuimuudnaeiiingiaduaiuraundlalindiuuudnaes EGARCH lag

WUU1a89 TARCH agmnuaguiuuauiuniueg1eilitoulyvesaunis variance equation

¥
v A
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p q r
2 _ 2 2 2
of =w+ z o€ + Z Bior_; + Z Yi€t—ilt-1
T i T

Asauelar [Lduduusvu
=187 &<0
=081 €g>0

TunsAnwinsed laidenlduuudnantlunsena Generalized  Autoregressive
Conditional Heteroskedasticity (GARCH) Fafinanundnedu We@nwdninavesUSuanis
%amaLLaSU'%:Mmé’@apmﬁwﬂummmﬁuﬁwmwma'amﬁﬂLLawmmaqﬁuﬁ‘lwaw6] Uszine
L.Lazfg]ma%mﬂ‘%mmma%&maLLa3U§uﬂm§§g@w¢wq€1’N17?@‘17'1'mmwsaﬁuaﬁbﬂé’mmmifﬂ Tuns
adureanuiuIuegddeulvremanauwny Lﬁaqmﬂdwsﬁagaﬁﬁmwﬁﬂmﬁu Judoya

' '
= 1 a

BUNTUAIMNATEFEA (Econometric Time Series) fviaAadsnazALLUsUTIUTALY
AN AURUKIULAAD1NN15NTEAUANNLUSUS Ul Asunlaslulunnazga97an @9
wuudnaed GARCH (p,g) lasumiseensuindunuudiassfitiieswe (Parsimonious Model)

] 1Y) A = ya o Y )
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=

inwasarvtuasaaneuiusasiaz1935ves Lamoureux and Lastrapes (1990) &
mAteiliaruiuinuwesansuwmuAnndeyatnasiidngratn Tnsdastandu
%ﬁwmmﬁmLLazmiéfm?mlwaqﬁfﬂamuﬁﬂﬁﬁfﬂamm%ﬁﬁwmis??asum FavirliiAang
indeulmvesamdnming Ssfiseliuuudians GARCH TunismaseumuiunIufianan
Tnefanufgiuin anansidulunainduiuusuuu stochastic  Fiinansgnusonis
indoulmvemdnninduaznuimaiufiususinunmstorsnasUsinudoaind
Jusunuveadoyatnasidunlunaimilsinanssnuain GARCH  mely Taisues
Lamoureux and Lastrapes (1990) Anuaa1 ARCH (1) Tuaun1s mean equation hagwien
lag (p and @) TuLUUTIABIGARCH(p,q) Tuaun1s variance equation 21nA7 Akaike’s

[
v a

Information Criteria (AIC) a3
Ry = p+a;Reg + &

Taeh R, = NTINANDULNUVDINANNITNG 0 TUN t
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u - AaREveIENNNS Mean Equation

a - AUTELAUNS VRIS AT IHARDULVIUVDINENNSNG a1 Jufl t-1
Ry = SRS Wanauuvuvesvianndng a Jufl t-1

& - mAuAaaLARoY a Tuil t

&t/ (Et—1, Et—2s - ) ~N(O, 0%)

p q
2 2
Q& + z Biot_;
=1 i=1

ntuiiuiklsUsIuns¥evelasudsteyasanilu 2uszianfedeyailile

ol=w+

1

A1AN138d (Unexpected) wazdayana1nnsal (Expecteditefinyinavasminususunanis

& Aa ! ) oA
GUE]GU']EW]@JNaW@ﬂ'J’]MNUNFJuaEJ'NNN@UVLGU

q
of =W+ alaf_i + z Bin_i +yVe + NHy,t

i=1

2
t

p
=1

AouiusiuUsUsunadygiaiing lnswusdoyasandu 2ussunaedeyailale

]
a

AIAN1Sal (Unexpected) kazdoyana1ani1sal (Expectedhita@nwinavasfinysuTunn

Y] 1% A ] ) oA
dyAseng Nilnasonunurueg il

p q
of =+ Z g + Z Biof_i + AOI; + @uors

i=1 i=1

o N

gaTeLiudLUsMIvsnansdeueuasUsinadaaaeding Inswlsdeyasandu 2
Uszinnredeyaililaninnisal (Unexpected) wagdeyaiinianisal (Expected)iledanda
wUsUSIaNsEeve wasUSunadyg g annsaasvieudanisivavesteyaiingnain

= ~ ] o I ad
‘?IQR]SZJN@G]@@'J']@JNum'ﬂu@ﬂqﬂum@u‘lm

p q
2 _ 2 2 5 ar
Of =w+ Z o € + z Bioi_i + YV¢ + Ny + A0L + @uore
i=1 i=1
oefl  of = AIANLUTUTIVVRIRANTNTNE o TUd t

o = ALRAYYOIELNT Variance Equation
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PLayel = aumsasuglialugy ARCH term

1 Bior; = @aumsiAsugiialugu GARCH term
Y - AUsznamsveUiinansseneiinanisal (Expected)
Vi - USinaumsdeunefienanisal (Expected) au Sufl t
M - AdszananisvesSinanistevedildldnansal (Unexpected)
Myt - Usinamsaeueitlillénianisal (Unexpected) s udl t
A = AUTENIUNITVIUTUFYYIAIAS
Ol = Yinaudyaynsdnafiaanisel (Expected) o ufi t
@ = AUsTanaNIvesUSinadyanasdeildldnanisel

(Unexpected)

ot = USunadaneedneiilildannnisel (Unexpected) o Suil t
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1. seuudfuRnis Window 7

2. TUswnsu EViews 7
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1. N13NUIIVIINVBUA

Toyanlaludiureiunasiaenalsunannisduauluviesayn lawa d1inveayn
1A TN uIne1lYd uniinerdeinynsAtans vesayaiinetasnsal

UMY IDENYATANEAT LazEUAUIININTAITIVINITANINUAAIETAUNA (Internet)

TUABUNTUIAWUUNAEH 1ARINNITAVAUIINATAUNAVBINAIAFUANNYAT

arantusemanng NHusnsivteyanistevislusin andunisiiudeyalunainduan

Y Y
nwmsarantUszmanie nafiudeyasetudoundsweassiaita (Open) 51A1Un (Close)
UTuun15%e91e (Trading volume) LazU3anaude1a3A1e (Open interest) lagidan
danounlnanisdsuay (Near futures) uazdgenaudyeanounlnanisasusy (Next

=

to near futures) iudayasisus w.A.2549-w.m.2555 lnsuvniudeyaidu 3 dya Ao

e

AP IANUTNFUANNYAT AD BILNUIUATY TU3 Qe 1ToUeN0IAE1NNIN LazdygI1de

IS [ !

PIWANNUIND9D AT FITeFedygrarsntilaraainduanensarntinlglun1sdny

ATl wanslAlumisnen 1
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Uszne JBNANNFUAIAIINTN NARA TN ANEn

AAIAFUANNEATAIINTN
ey The Agricultural Futures Exchange of YLLNUTNATY TU3 (RSS3)

Thailand (AFET)

" Shanghai Futures Exchange (SHFE) yiiid e
rubber)

iﬂﬁu Tokyo Commodity Exchange (TOCOM) 1UNUSLATY TU3(RSS3)

Asalus Singapore Commodity Futures Market E19MHUsLATY T3 (RSS3)
(SICOM)

AAIANDIAIAINATN

ny Thailand Futures Exchange (TFEX) NOIAUYIS (GF)

U Shanghai Futures Exchange (SHFE) NDIAYIS (AU)

ij 1 Tokyo Commodity Exchange (TOCOM) 7N9IANY (Gold No.11)

Taniu Taiwan Futures Exchange (TAIFEX) NOIAYI (GDF)

AaInTavEaMtansBenYl

Iny Thailand Futures Exchange (TFEX) fitio9d9 SET50

Taniu Taiwan Futures Exchange (TAIFEX) futlansds TX

U China Financial Futures Exchange (CFFEX)  ¢wil91983 CSI300

2. N1SAIMUAITNITUIANAUSTINEIVDY

[

nsauAudeyaannuITeiiieItes uagimuadsnsmesiulse fadl

(%
Y

(1) NANBUWIUSIANAMUUINADANITU (Close-to-close returns)

Reic = log [Pct 1] (1)

198 Ry AD NARDULNUSIANENULINADANIIU
P 9 91 Unn15%0v1edya a1 esvtn o Judl t

Perr A9 51AUANTSTU1EEYQYIANAET 0 TUN t-1
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(2) WARBULNUTIANANULNIUIIANAA1ATUATINT (Close-to-open returns)

S

Reto = log [pct 1]

08 Ry AD HARDUWIUSIAIENULITILIANAAAUATINNTS
A a d’ll o 1 % % d‘
Por  fB 1A UANSTR Q18NN o TUR t

Perr A9 51A7UANT5018EQQIA1NAET 0 TU t-1
(3) HAROUWVIUTIAEIUTNTIIanaIalaviing (Open-to-close returns)

P,
Rote = log[ -

198 Ry  AD HARBULNUSIAIENUEITILINRa1alaYIINTg

[

P fB 91 Unn19%0v8dya a1 evt o Jud t

[

Por  AD 1AUANIST0VI8d Y 189nT ol Tul t

DAY

[V

(@) YSuraun1saeaie (Volume) Aunalaannaunisaadl

V, = 1# (@)

50 Vt i

g Ve A9 USHun1stevedygaisnnn o i t

(5) Usuaudygy1meAns (Open Interest)

Ol

Ol = +——
t 1 <50
s0 2i=1Olt-i

v a

Ing Ol A USIaudyey1Ang ad Tud
3. MsATIEdaya

MNTIATIERTRYARENANNTINIAINTINSVRIRAInT e e duAa 1t Tngld

Y Ay v & 9] = 1 I3 ! o &
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1. MTIATIEATINTIaNU (Descriptive Method)

nsiaseiilamssaundunisinsesinmsnresnaingeredufaimii e
AnwsUiuulazkudliieIn1siINIvedeyav13as (Information  Flow) laguenmiy
Prsnansimsvesnatatovieaudialemii Fetoyathinnmeadfidmssaulszney
lﬂéhaﬁé’faagaswai’usuaaé’mﬁNama‘umeé’ﬂw%’wéﬂ%mmms%amaLLazﬂ%mmé’igzmmﬁN

Faudid W.A.2549 B4 W.A.2555
2. MFNATILMTIUTU (Quantitative Method)

mMyiangidinandunmsiinsgimanuduiusseninedoyailailiaianisal
(Unexpected) ﬁ’usi’fa%aﬁmmmitﬁ (Expected) v8sUSunansteviendnning wazU3una
FyanndnawesdyntevedufarmiuiasUssian Imaﬂwsﬁa;ﬂaiwai’umaaﬂ%mmmi%a
PendnninduazUsnaduandiiesduanzevsiuiarmtudazUssianuniinis
Aineideya ieedunenisidhunvesteyatnnans (Information Flow) Tuusiazdaya deaz

UsEnNaumetunau fail
1) ANsnad@au Unit root test

\lensIadeuANiianyTn1Mveteya lagdsn1sily fie Augmented Dickey Fuller

(ADF test) @an1snsivaeulutunsuilasiauufigiu Al

Ho @ faudsiulafliadesam vilideyanlaanmisauiniuiianulivinzauiag

Pl lunsAune

H, : fudsduiiadesnin vinlideyanlaainnisaruinduiinnumangaunag

Pl lunsAune

lagnnA1 ADF  statistic  AANIIANINGHA A8UfLas Howanedndiuusiud
wdesnmmunzansion1silulglunisAiuin winine1 ADF statistic fAdasndiAnings

8NV HokanansuusuulifiadosamIsdamunzausanisui llalunisauan
2) MINAGUAIAILATIILINEEN (Lag Selection)

Al ! Y A Y aa g v .
L‘W@(ﬂi'ﬂ‘ﬂﬁ@U%qﬂqﬂﬁqmaﬁlsﬁqV}L‘Vill']gall‘ﬂ@\‘iﬁﬂ@;{lja I@ﬂ?ﬁﬂqi‘W&[fU A9 Akaike

Information Criterion (AIC test) 11p991ALUUINABINLTLIUNSANYILNITAIINUALARAILUT
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nilslasunansznuanalueAnuesinl e aulusiuUsvesiiuesiig en1smian

1 ¥ d' ¥ U d' 4 d'
ANt mIgaL Avglaaindn AIC Ntdeedian
3) MyiaszilagldiuudnaniAutoregressive Moving Average (ARMA)

WuudIaes ARMA Judsiumanzaudunisnensaldeyasynsuian (Time Series
Data) IngluswideiiaginisnensaluSunanisgeuesuasuSunadyyaiing Inginveya

TusfnlazArANUAaIALAABU (stochastic error term) U1ILASIEH
WUUAN@B9 Autoregressive and Moving Average Process (ARMA(p,q))

WUUAADY Autoregressive and Moving Average Process (ARMA) WJu

LWUUT1899911181nT2UIUNT Autoregressive ey  Moving  Average 3nlg5auiu Hufe

o
v 1 [

JayasynsuiIaTuegiuniA1vesteyasunsuialuein tag A1AduAaIaLATously

Uagtuuazluein lngnuddeilalduuudiass ARMA(L 1) lun1siiasien dadeusglugy

AUNTLART]
Vi =8+ By q + & — 0184 6)
[N A g ArdeNaluaUNIULIAY o LA t
P A BUAUVDY Autoregressive
q D DUAUVDY Moving Average
0 Ao AASA (Constant Term)
t A9 1181
) Am N5TmesSUee Autoregressive
7 Ao W5Tmesues Moving Average

E  AB NILUIUNIT white noise %30 ANMIUARIALATOU DU 1381 t

4)  msaseilagldiluudians Generalized  Autoregressive  Conditional

Heteroskedasticity (GARCH)

WUUIR09 GARCH gniunaifiensausniag Bollerslev (1986) Fuluwuudiasnldy
lunisiimsigideyaninisuanuasuuulidund tinainnisuszendlduuudnaes

Autoregressive Conditional Heteroskedasticity %39 ARCH(q) Model 983 Engle (1982)
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Tagazyinn1sUsEIaAIlUUINa8s GARCH Tanuuaal ARCH (1) Tuaunis Mean
Equation uazvinIsmaauadfiuiaizay (p and g Tuwuusiass GARCH(p,q) Tu

@1n15 Variance Equation fl3@unns (3) 91nA1 Akaike’s Information Criteria (AIC)

Rt == u + alRt_l + St (7)
Tned R, = PRTINANDULNUYBINANNSNE 0l JUA t
u = ALRAYYDIELNIT Mean Equation
a = AUSEUNUNISVIOATIHARDULNUVBINSNNSNE 0 TUN t-1
Ry = ORTIHARDUWNUVDINANTSNG g Ui t-1
& = AIANARIALARDU B TUN t
2
€t/ (€1 Et—2, ) ~N(0, 0¢)
-V A p 2 q 2
of = 0+ Xi_; & + X, Bior; (8)

PnduiinmLUsUsinansdenslaswisdeyaseniu 2 Ussiandedoyailaile
A1AN138d (Unexpected) wazdayana1nnsal (Expecteditefinyinavasiinususunanis

FU8NIANANDAIMUNUNIUBE1TIEDULY
2 _ p 2 q 2 0
Of =W+ X & + X, Biot—i + YVe + Nyt (9)

AouiiufulsUsunadygining lnewusteyasendu 2usuianfedeyanldle
A1AN15al (Unexpected) Wagdayaiinianisal (Expected) LiloAnwinavasfiinysusuiu

dyaAn NikasenudurIuegTReuly
2 _ p 2 q 2 AT
of = w+ Xi_; & + X, Biog; + A0l + @pore  (10)

gANELLAILUTUTUINTTRYE kazUSuIadnyIAIAe e ndiuysUTunn
39wy warUSuadyansene anunsaasvieutiansivavesdeyaiingnain Javziinasie
) L aaA " I3 & v av v oy ¢
ANuunIuegiitoululnensuusteyasenilu 2 Ussian Aedeyanlilaninnisal
(Unexpected) uardayanmianisal (Expected)unann1slduuudnass ARMA a1ungujves

Bessembinder and Senguin (1993) sauideiilduuusians ARMA(L,1) Tun1s3asizs

of =w+Y et + X1 Biot + YV + nuye + A0l + @uore  (11)
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oed o2 = AMAMURUTUTINVRMANTSNG u Tudi t
o - AuRABYEIANNTS Variance Equation
Piuyel = aumaasugiialugy ARCH term
L BioZ; = aunsuAsugiialugu GARCH term
% - AUszInamsTeUsinan1seeiinnnisel (Expected)
Vi —USnainstevefinnanisal (Expected)a Juil t
M - AusznamsresUsinanisseneililanamsal (Unexpected)
My, - Usinaumssewneitliilénianisal (Unexpected) s ufl t
A = AUTENIUNTYIUTIAUFYQYIAIAS
Ol - Uinaudyaynnednsefiananisel (Expected)as $udi t
) - AUssanainsvesSinadyaaednadilildannisal
(Unexpected)
ot - YSunadyaneednefililldannnisel (Unexpected) o Suil t

audl Lamoureux and Lastrapes (1990) 14 y {urdudssavsasssuanisie
918 FemnandilaiTedfludouan waneiiUiuiunsTerisausnankansenues
GARCH ¢ namdenisifinusunanisteveansavinlian auas Billdeddymisads
Toas aenmdaafiuiuideves Miyakoshi (2002); Bohl and Henke (2003) filgvinisanen
Tunaandnnsndlaien waznanndnninelduaus TnglduSuanstone dusunmnms

Iavesdaya

[y

HAN1IANYIBYENAVRIUTUIUNI TV NS NNTNE LazUSunadyy1ninsuesdyqn
ZoULAUAIANUTIABZUIZLAY IINNITNAFDUAELUUTIAY GARCH Tutumauil aztiua
n1sAnwInUTe U UAUsENINTmaInduaatantdiusenanieg laggidefedanis

~ = o 1% ' a v Y o= ! 1% ' a v &
Wisuieudnvaevestoyav1ia1sinainsug uuslseinvvesteyadniansilasuidu2
Uselan A 1) Jeyaildlaninnisal (Unexpected) @aviuneiis Yoyaiinduundivinl
YSunumsdevigvanning viveUsunadyyinineivsinasnnvsetesiinung 2) deyai

AIANI5al (Expected)
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NALAZ I
1. ASAATIZHTINTTUU (Descriptive Method)

N193LATIEMTINTT AU FNTUNITUATILANINTINVDINAINT BV FUAIAIINLN LD
AnwsUiuunazkudliueIn1sii1u1vestayad1ians (Information  Flow) laguenmiy
229381N1FYINNTSVRINAIATOVIY AUAIEIMTNAIUUTI AT N1TIATILADIP AT AVDIF I UT 6

Y & = v ' = aw
QA2 %QQ%LLﬁ@QIVLﬁUQQSUQHaﬁOWL%QWﬁﬁmuqeﬂQQW?LLﬂimqﬂﬂ ﬂsﬂumm% @ﬂLLﬂ@ﬂ,u

AN 2-4

M99 2 TwaziBuaveyanlylunis@nw

YamannAudnaa i unasfiundoya F2a12817N15AN

enauHUTIATY TU3 AFET 31/5/2004 §9 28/12/12
SHFE 2/1/2008 93 31/12/12

TOCOM 4/1/2008 94 28/12/12

SICOM 5/1/2004 3 30/12/10

NOIALI TFEX 2/2/2009 93 28/12/12
SHFE 10/1/2008 §1¢ 31/12/12

TOCOM 4/1/2008 3 28/12/12

TAIFEX 27/3/2006 94 15/11/12

fUilDn9DIsIANaNNTNG TFEX 28/4/2006 §4 28/12/12
TAIFEX 2/1/2006 93 28/12/12

CFFEX 16/4/2010849 31/12/12




M13199 3 ToyaadiveIdnIHaRUWIUNENNTIE

Open-to-close

Close-to-open

Close-to-close

Commodity N Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Near Futures 925 0.000287 0.005181 0.000288 0.019337 0.000570 0.019282
AET Next To Near Futures 1,126 0.000202 0.003639 0.000258 0.016443 0.000461 0.016875
Near Futures 1,168 -0.000196 0.006284 0.000224 0.079528 0.000058 0.079627
Agricultural  Rubber g Next To Near Futures 1,188 0.000054 0.006735 -0.000011 0.078492 0.000044 0.078725
Near Futures 1,221 0.000188 0.009828 -0.000192 0.009518 -0.000007 0.012347
TORM Next To Near Futures 1,226 -0.000383 0.009755 0.000376 0.007036 -0.000009 0.010660
Near Futures 1,700 NA NA NA NA 0.000355 0.009729
SIcRM Next To Near Futures 1,654 NA NA NA NA 0.000363 0.036576
TFEX  Near Futures 955 0.000137 0.003151 0.000091 0.002715 0.000222 0.004404
Next To Near Futures 955 0.000153 0.003256 0.000070 0.002545 0.000223 0.004326
Near Futures 1,200 0.000174 0.002554 -0.000020 0.007587 0.000166 0.007987
Precious >HFE Next To Near Futures NA NA NA NA NA NA NA
Metals Gold Near Futures 571 -0.000163 0.003757 0.000286 0.007468 0.000119 0.008173
TOCOM Next To Near Futures 571 -0.000046 0.003576 0.000166 0.006959 0.000119 0.007591
Near Futures 977 -0.000138 0.003458 0.000648 0.008598 0.000498 0.008209
TAIFEX Next To Near Futures 451 -0.000167 0.002738 0.001248 0.011766 0.001075 0.011465

14
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Open-to-close

Close-to-open

Close-to-close

Index N Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

TEEX Near Futures 1,634 0.000290 0.006583 -0.000138 0.004897 0.000152 0.008344

Next To Near Futures 1,626 0.000293 0.006310 -0.000143 0.004796 0.000152 0.008087

Near Futures 1,743 -0.000016 0.005297 0.000060 0.004814 0.000042 0.007014

TAIFEX Next To Near Futures 1,743 -0.000116 0.005654 0.000156 0.004722 0.000042 0.007097
Near Futures 662 0.000350 0.005912 -0.000555 0.008482 -0.000195 0.006341

CHPEX Next To Near Futures 662 0.000354 0.006067 -0.000351 0.010238 0.000004 0.008309

4%



A1319% 4 UayadiinvesUIuanstevIy USinaduaAInIg Wagens) Tumover

Volume Open Interest (Ton) Turnover (in USD)
Commaodity N Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Rubber*  AFET Near Futures 925 11.70 20.77 124.17 124.58 157.73 334.16
Next To Near Futures 1,126 11.56 20.03 151.51 115.14 137.57 240.51
SHFE Near Futures 1,168 5,682.88 7,954.10 NA NA 102,657,459.64 148,260,376.21
Next To Near Futures 1,188 22,799.29 44,740.24 NA NA 379,882,727.28 787,393,586.32
TOCOM  Near Futures 1,221 65.49 70.78 528.94 260.86 107.13 120.51
Next To Near Futures 1,226 101.54 123.34 1,180.02 459.93 147.22 195.33
SICOM  Near Futures 1,700 100.68 114.30 2,145.24 1,455.57 1,056,448.81 1,352,619.70
Next To Near Futures 1,654 88.83 106.99 2,910.46 1,913.12 892,723.70 1,024,320.18
Gold TFEX Near Futures 955 12,870.48 11,717.97 28,917.61 16,993.45 9,385,460.25 9,780,198.34
Next To Near Futures 955 7,022.55 11,165.05 17,666.15 11,928.10 5,198,593.03 9,678,298.06
SHFE Near Futures 1,200 1,930,230.38 3,203.76 873,750.48 121,036.16 2,938,262.85 1,423,315.23
Next To Near Futures NA NA NA NA NA NA NA
TOCOM  Near Futures 571 9,805.02 13,817.02 136,223.27 80,735.02 239,816.57 313,752.04
Next To Near Futures 571 10,423.09 11,383.74 256,417.51 145,712.59 251,956.54 247,877.81
TAIFEX  Near Futures 977 5,152.81 15,849.37 2,321.90 2,404.16 3,966,057.55 13,416,403.69
Next To Near Futures 451 13,158.98 41,210.25 1,735.92 1,762.23 10,719,168.69 35,363,099.81
Index TFEX Near Futures 1,634 3,049.65 5,183.92 7,531.13 11,100.46 18,047.47 5,743.48
Next To Near Futures 1,626 2,585.55 454411 6,477.87 10,862.25 17,988.33 5,704.28
TAIFEX  Near Futures 1,743 78,019.55 35,863.23 47,565.95 12,099.80 47,633.41 8,276.70
Next To Near Futures 1,743 4,215.52 8,462.45 6,870.73 9,065.06 47,420.57 8,275.12
CFFEX Near Futures 662 247,286.13 144,673.54 31,538.18 20,049.18 11,538,519.86 6,945,928.40
Next To Near Futures 662 53,506.18 105,569.61 12,153.12 13,863.34 2,497,230.02 4,975,533.65

* gauduTuAIuTUY 3 A1 5 Au/dan

]
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2. AT IATIZIATIUTU
2.1 N1Tne@au Unit root test

\ensiadeuAuaiesnmvestoya 1nedsn1sild e Augmented Dickey Fuller
(ADF test) wud1 wudn Wevinisiansaniiseautedidgy 0.01 agvinisufias HO Muans
Non-Stationary ~Wuma uusynmiliediesnn  awnsadideyaunldlunisiiasizviaig

WUUT1a89 GARCH maldla
2.2 ManadeumANuaTIimIvan (Lag Selection)

\iensIadeuMAIA NN ImINgaNveIteyalaeIsN1AlY  Akaike Information
Criterion (AIC test) wudanuatmnzan Ao 1 U 1H0391nA1 AIC Nlasineiuliies

dntey Fganumnnzauvesdeyatazideniddeyaludisyazian 1 Ju

23 mvuaseilaglduuudnass  Generalized Autoregressive  Conditional

Heteroskedasticity (GARCH)
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A1599 5 HaN1IIATIERAENUIEEANSV09AILUT LagA adjusted  R-squared  #ilailu

[ 1 1

N15ANYIALY WUUINAaDY GARCH(L,1)  Feusu1aa9autie1auiusuaiudy 3

e

Usenelng (AFET)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

M -0.000097 0.000519 -0.001016 0.000897 0.001216 0.000240
(0.9495) (0.0066)*** (0.4030) (0.5421) (0.0221)** (0.0162)**
ay -0.098067 0.040313 -0.104042 -0.109811 -0.000930 0.021650
(0.2697) (0.0930) (0.2173) (0.3303) (0.9945) (0.6063)
Variance Equation
® 0.000335 0.000197 0.000323 0.000255 0.000026 -0.000002
(0.0598) (0.3270) (0.2749) (0.6502) (0.0000)*** (0.2658)

al 0.152334 0.652675 0.176997 0.175297 0.149782 0.093697
(0.0000)*** (0.0000)*** (0.0000)***  (0.0098)***  (0.0290)** (0.0000)***

Bl 0.584348 0.564561 0.597528 0.600261 0.599991 0.817888
(0.0000)*** (0.0000)*** (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

Y -0.000047 -0.000084 -0.000060 -0.000021 -0.000002 0.000006

(0.7719) (0.6563) (0.0020)*** (0.9828) (0.9432) (0.2159)
n -0.000024 -0.000001 -0.000017 -0.000011 -0.000002 0.000002
(0.1333) (0.3012) (0.2594) (0.0000)*** (0.2343) (0.0000)***
A -0.000045 -0.000087 -0.000054 -0.000021 -0.000001 -0.000003
(0.8875) (0.0000)*** (0.8510) (0.9737) (0.9699) (0.5084)
¢ -0.000100 -0.000008 -0.000161 -0.000134 -0.000017 -0.000001
(0.1316) (0.0669) (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***
adj.R2 0.006767 -0.011236 0.003997 0.010538 -0.032114 -0.001176

BINR: ***, ** Uag *p< .01, .05 uay .10 MUAIAY
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A9 6 HANITIATIENAEUUTEENTV09AIULUT LagA1 adjusted R-squared  #laflu

N15AN®IAIY LUUINABY GARCH(L,1)

Uszmedaalds (SICOM)

Gl

<

<

1AWAUIYIHUTUATUTY 3

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M -0.000992 -0.002637 NA NA NA NA
(0.0005)*** (0.2935) NA NA NA NA
al -0.078627 -0.330878 NA NA NA NA
(0.0212)** (0.0004)*** NA NA NA NA
Variance Equation

(@) 0.000073 0.000999 NA NA NA NA
(0.0000)*** (0.9885) NA NA NA NA
ol 0.171160 0.053006 NA NA NA NA
(0.0000)*** (0.0099)%** NA NA NA NA
Bl 0.640201 0.477183 NA NA NA NA
(0.0000)*** (0.0005)*** NA NA NA NA
Y -0.000026 -0.000068 NA NA NA NA
(0.5506) (0.9991) NA NA NA NA
n -0.000008 -0.000079 NA NA NA NA
(0.0000)*** (0.0736) NA NA NA NA
A -0.000023 -0.000064 NA NA NA NA
(0.5369) (0.9961) NA NA NA NA
¢ -0.000025 -0.000692 NA NA NA NA
(0.0000y*  (0.0002)*** NA NA NA NA
adjR®  -0.013773 0.196210 NA NA NA NA

BINR: ***, ** Uag *p< .01, .05 uay .10 MUAIAY
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A9 7 HaN1TIATIERAENUSEEANTV09AIUUT LagA1 adjusted  R-squared  #ilailu

ANSANWINILBLUUTI8DY GARCH(1,1)
Uszmedu (TOCOM)

o

GG

e

WAUNYNIHUSUATUTY 3

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
Future future Future future Future future
Mean Equation

M 0.000491 0.000395 -0.000355 0.000339 0.000537 0.000037

(0.0411)** (0.1150) (0.0244)** (0.0109)** (0.0184)** (0.8767)

al 0.008083 0.063918 -0.005203 0.052884 0.064208 0.011794

(0.7963) (0.0651) (0.8981) (0.1749) (0.0541) (0.7270)

Variance Equation

(@) 0.000293 0.000097 -0.001277 -0.000343 0.000074 -0.000266
(0.8651) (0.1471) (0.2744) (0.2994) (0.6347) (0.0000)***

ol 0.206697 0.105758 0.333936 0.270414 0.104850 0.097348
(0.0000)***  (0.0000)*** (0.0000)*** (0.0000**  (0.0000)*** (0.0000)***

Bi 0.747482 0.866371 0.512631 0.629636 0.863100 0.872953
(0.0000)***  (0.0000)*** (0.0000)*** (0.0000)**  (0.0000)*** (0.0000)***

Y -0.000131 -0.000048 0.000605 0.000112 -0.000039 0.000093

(0.8531) (0.0000)*** (0.3145) (0.4246) (0.5222) (0.0000)

n 0.000016 0.000005 0.000012 0.000000 0.000009 0.000004
(0.0000)***  (0.0004)*** (0.0000)*** (0.4549) (0.0000)*** (0.0005)***

A -0.000150 -0.000042 0.000675 0.000225 -0.000031 0.000168
(0.8815) (0.5242) (0.2328) (0.2386) (0.7424) (0.0000)***

¢ -0.000021 -0.000016 0.000020 0.000031 -0.000015 -0.000013
(0.0000**  (0.0011)*** (0.0000)*** (0.0000**  (0.0000)*** (0.0006)***

adj.R2 -0.001606 0.003101 -0.000776 0.002016 -0.000824 -0.002982

UBIUR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY



58

A19199 8 WANITIATIENAENUTEENTV09AIULUT LagA1 adjusted R-squared  #lailu

NSANYINIELUUIIABY GARCH(1,1) dya@evisarsvtinusenalng (TFEX):

AYUTIARNNTNE S50

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M 0.000594 0.000665 0.000083 0.000139 0.000466 0.000345
(0.0002)***  (0.0000)*** (0.3386) (0.1190) (0.0001)*** (0.0029)***
a, -0.048439 -0.007128 -0.039840 0.004397 -0.154503 -0.107969
(0.0878) (0.8141) (0.1074) (0.8818) (0.0000)*** (0.0002)***
Variance Equation

(@) -0.000044 0.000003 0.000020 0.000001 0.000054 0.000003

(0.0000)*** (0.2015) (0.7462) (0.0053)***  (0.0220)** (0.2808)

ol 0.096289 0.159344 0.154365 0.128158 0.172562 0.159069
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

Bi 0.881449 0.785017 0.603031 0.853930 0.615291 0.782421
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

Y 0.000064 0.000003 -0.000004 0.000000 -0.000010 0.000001

(0.0000)*** (0.3673) (0.9566) (0.7162) (0.7826) (0.6773)

n 0.000001 0.000008 0.000000 0.000001 0.000001 0.000006
(0.0000)*** ~ (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

A -0.000054 -0.000003 -0.000005 0.000000 -0.000018 -0.000001

(0.0000)*** (0.2889) (0.9281) (0.6657) (0.6248) (0.1136)

¢ -0.000001 -0.000006 -0.000001 -0.000001 -0.000002 -0.000003
(0.0153)** (0.0000***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

adj.R2 0.002908 -0.002924 -0.000648 -0.003751 0.023657 0.017303

UBIUR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY
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A9 9 HANITIATIERAENUSEENTV09AILUT LagA adjusted R-squared  #ilailu

¥
[ )

N15ANYIAIBUUUTI889 GARCH(1,1)  dga@evisarniidszinalaniu

(TAIFEX): ffisnavannsneg TX

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

M 0.000489 0.000349 0.000393 0.000319 0.000109 NA
(0.0001)*** (0.0128)** (0.0000)***  (0.0000)*** NA NA
al 0.006879 0.022412 0.014919 -0.006264 -0.062731 NA
(0.8151) (0.4204) (0.6296) (0.8304) NA NA

Variance Equation
Q)] -0.000028 -0.000040 0.000001 -0.000001 0.000021 NA
(0.0661) (0.0002)*** (0.7996) (0.3041) NA NA
ol 0.115377 0.062597 0.184786 0.149981 0.149878 NA
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** NA NA
Bi 0.842671 0.925612 0.825109 0.853404 0.599374 NA
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** NA NA
Y -0.000024 0.000124 -0.000011 0.000005 -0.000007 NA
(0.0610) (0.0008)*** (0.3488) (0.0000)*** NA NA
n 0.000022 0.000000 0.000004 0.000000 0.000020 NA
(0.0000)*** (0.8205) (0.0000)*** (0.1199) NA NA
A 0.000054 -0.000084 0.000010 -0.000004 -0.000007 NA
(0.0546) (0.0017)*** (0.1202) (0.0000)*** NA NA
¢ -0.000003 0.000003 -0.000002 0.000000 0.000007 NA
(0.0987) (0.0000)*** (0.0432)** (0.2862) NA NA
adj.R2 -0.004411 -0.003325 -0.005294 -0.001475 0.002871 NA

UBIUR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY
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A19199 10 HANITIATIERAIENUSEANDVOIFILUS wagAl adjusted R-squared  #ilkalu

NSANBINIBLUUINEBY GARCH(1,1) &g @ev1sa19utinussinaIu(CFFEX):

ftsIANRENNING CSI300

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M -0.000277 0.000122 -0.000459 -0.000467 0.000651 0.00027
(0.2131) (0.6090) (0.1061) (0.0973) (0.0016)*** (0.2522)
al -0.049306 -0.034055 0.503840 0.47024 -0.042372 -0.065292
(0.1924) (0.4075) (0.0000)***  (0.0000)*** (0.2165) (0.0950)
Variance Equation
(@) 0.000020 -0.000077 0.000029 0.000072 0.000024 0.000019
(0.9902) (0.6822) (0.9896) (0.8192) (0.9706) (0.9439)
ol 0.056994 0.009102 0.113937 0.059059 0.066581 0.008142
(0.0621) (0.7430) (0.0025)***  (0.0001)***  (0.0003)*** (0.7260)
Bl 0.239655 0.314205 0.459117 0.925441 0.560651 -0.438114
(0.0548) (0.0586) (0.0000)***  (0.0000)***  (0.0000)*** (0.0018)***
Y 0.000005 -0.000176 -0.000009 0.000003 -0.000006 0.000061
(0.9981) (0.5894) (0.9972) (0.9953) (0.9937) (0.0000)***
n 0.000054 0.000015 0.000059 -0.000001 0.000039 0.000009
(0.0000)***  (0.0000)***  (0.0000)*** (0.4428) (0.0000)*** (0.0000)***
A 0.000000 0.000270 0.000001 -0.000067 -0.000007 -0.000037
(0.9992) (0.5141) (0.9978) (0.9273) (0.9605) (0.8822)
() -0.000038 -0.000017 -0.000040 -0.000006 -0.000026 -0.000011
(0.0000)***  (0.0034)***  (0.0000)***  (0.0045)***  (0.0000)*** (0.0017)***
adj.R2  -0.002728 0.000142 0.221971 0.217701 -0.004883 0.002457

GINR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY
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A19199 11 Wan15IATIERAIENUSEANSVOIF LU wagAl adjusted R-squared  #ilkalu

N13ANIAIBKUUTIADY GARCH(L,1) dyandevienasmaminussmagyu

(TOCOM)
Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M 0.000383 0.000371 0.001366 0.000362 -0.000172 0.000002
(0.1372) (0.1779) (0.0025)*** (0.1546) (0.4321) (0.9830)
al -0.132307 -0.116492 -0.042850 -0.059973 -0.019969 -0.165021
(0.0124)** (0.0282)** (0.4637) (0.2556) (0.8961) (0.0003)
Variance Equation
(@) 0.000001 -0.000001 0.000081 -0.000002 0.000002 0.000000
(0.4239) (0.7999) (0.0060)*** (0.7143) (0.9728) (0.9445)

al 0.142436 0.080328 0.158271 0.118619 0.092458 0.184251
(0.0000)***  (0.0004)***  (0.0001)*** (0.0000)*** (0.2153) (0.0000)***

Bl 0.764270 0.897923 0.646881 0.851555 0.584243 0.623204
(0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***  (0.0025)***  (0.0000)***

Y -0.000041 0.000003 0.000017 0.000001 0.000005 -0.000004
(0.0000) (0.4588) (0.7800) (0.8695) (0.4034) (0.6638)

n 0.000011 0.000003 -0.000002 0.000004 0.000000 0.000000
(0.0000)*** (0.0151)** (0.1412) (0.0051)*** (0.0516) (0.6869)

A 0.000044 -0.000001 -0.000077 0.000002 -0.000006 0.000005
(0.0000)*** (0.8173) (0.2713) (0.6760) (0.9291) (0.4519)

¢ -0.000017 -0.000003 -0.000003 0.000002 0.000000 -0.000005

(0.0004)*** (0.5983) (0.1396) (0.7696) (0.0999) (0.0000)***

adj.R2 0.007226 -0.006839 -0.003033 -0.008238 -0.002508 0.023874

UBIUR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY
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A19199 12 Han15IATIERAIENUSEANSVOIFILUS wagAl adjusted R-squared  #ilkalu

NSANYINIELUUTIA0Y GARCH(1,1) deyqdevienesmalsvtinusemalaniu

(TAIFEX)

<

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M 0.001023 -0.000015 0.000475 0.001366 -0.000117 -0.000172
(0.0000)*** (0.9721) (0.0213)** (0.0025)*** (0.2929) (0.4321)
al -0.064637 -0.063880 -0.027088 -0.042850 0.101582 -0.019969
(0.1029) (0.2607) (0.4845) (0.4637) (0.0800) (0.8961)
Variance Equation
(@) 0.000056 0.000045 0.000023 0.000081 0.000009 0.000002
(0.3244) (0.0000)*** (0.7501) (0.0060)*** (0.2480) (0.9728)
ol 0.162109 0.003939 0.155390 0.158271 0.149999 0.092458
(0.0000)*** (0.5521) (0.0000)*** ~ (0.0001)***  (0.0000)*** (0.2153)
Bi 0.608140 1.008439 0.850752 0.646881 0.599996 0.584243
(0.0000)*** (0.0000)*** (0.0000y**  (0.0000)***  (0.0000)***  (0.0025)***
Y -0.000018 0.000062 -0.000070 0.000017 -0.000002 0.000005
(0.8534) (0.0000)*** (0.3382) (0.7800) (0.8533) (0.4034)
n 0.000000 -0.000001 0.000000 -0.000002 0.000000 0.000000
(0.0000)*** (0.0236)** (0.8553) (0.1412) (0.1886) (0.0516)
A -0.000018 -0.000122 0.000071 -0.000077 -0.000003 -0.000006
(0.9050) (0.0000)*** (0.1924) (0.2713) (0.9015) (0.9291)
¢ -0.000010 -0.000001 -0.000004 -0.000003 -0.000001 0.000000
(0.0000)*** (0.1640) (0.0018)*** (0.1396) (0.0000)*** (0.0999)
adj.R2 -0.000677 -0.012937 -0.002932 -0.003033 0.009225 -0.002508

UBIUR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY
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HANTILATIERANELUTEANEUDIR LU wagAn adjusted R-squared #ilwlu

NMSANEIAIBLUUDIIa09 GARCH(1,1)  dyeundevienesmarminlssinalng

o

(TFEX)
Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M 0.000215 0.000158 0.000120 0.000022 -0.000056 0.000067
(0.1261) (0.1510) (0.0262)** (0.7341) (0.6847) (0.5799)
al -0.048689 -0.025657 -0.042311 0.005460 -0.011582 0.001373
(0.2944) (0.5493) (0.3027) (0.8963) (0.8434) (0.9798)
Variance Equation
(@) 0.000014 0.000013 0.000007 0.000004 0.000006 0.000008
(0.0000)*** (0.8898) (0.0000)*** (0.9989) (0.1681) (0.9967)
ol 0.150027 0.149989 0.096654 0.150012 0.150117 0.150006
(0.0000)*** (0.0000)*** (0.0000)**  (0.0000)***  (0.0000)***  (0.0000)***
Bi 0.599800 0.599853 0.902804 0.599992 0.599879 0.599958
(0.0000)*** (0.0000)*** (0.0000y**  (0.0000)***  (0.0000)***  (0.0000)***
Y -0.000004 -0.000005 -0.000009 -0.000001 -0.000001 -0.000002
(0.0978) (0.8826) (0.0000)*** (0.9970) (0.7516) (0.9914)
n 0.000006 0.000005 0.000000 0.000001 0.000002 0.000004
(0.0000)*** (0.0000)*** (0.1164) (0.0000)***  (0.0000)***  (0.0000)***
A -0.000004 -0.000005 0.000003 -0.000001 -0.000001 -0.000003
(0.1012) (0.9529) (0.0000)*** (0.9996) (0.2168) (0.9987)
¢ -0.000011 -0.000007 0.000000 -0.000002 -0.000006 -0.000007
(0.0000)*** (0.0000)*** (0.7578) (0.0000)***  (0.0000)***  (0.0000)***
adj.R2 0.001195 -0.000951 -0.002794 -0.002179 -0.002917 -0.001591

UBIUR: ***, ** Uag *p< .01, .05 uag .10 MUAIAY
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PMNNTNAFOUMBLUUINIEDY  GARCH(1,1)  voedeyianuineaukusuaiugy 3,
FPoviuasianuill LardgIPerenedfianui WeRasanaunsi 11 Adnsiis
mudsUnanistevieiiniansal (Vi) Usuanistsemenlaldainnisel () Ysunadyan

asAaniaanisal (0lp) wezUSunadyansinsilaldninnisal ()

[y 1

NANISNAADULARNIAINIT1T 5-13 Tuaun1s mean equation WUINEE189MUN

A

N5¥AU .01 YNLIUNARNBULNUYBIIIAN

HNLNUINATUTUY 3, Ay TU8ATUANTN kazdyg130v18MIAIa1uNfILUIAINEaT7
nanualiaunsnesuienansuwnulaegraiiedfgy

o

a29uNUs2919u (Close-to-close returns) VOIQYIANKINSINLALINATUTY 3 Uszina

d9alUs (SICOM)  WATNARNDULNUYBITIAIAIINLIT1RaInTAYIINTS (Open-to-close

returns) vasdyenTeeRuialminlulssmalne (TFEX)

luaun1s Variance equation wuiulsuTunanisdeedildldaanisel ) uae
USuadgarasdnaiildldminnisal () anunsnedutsanuiuniuedieiieulves
nansuumiluLuUsaes GARCH Idegeiifuddaiisziu 01 luduandrminieanausznm
wandlififiuin eyatmansdmanssnusonnuiuniuressimarmii Inslawmzimnnisalil
AnUnd (Shock) sniiuusinanistevedilildaanisal (1) uagUFanmdnyaasdneitlalld
A1AN13ad ((P) Uszd13u (Close-to-close) %aﬁmaydawﬁwmqLLt:Jusmi’u%’ju 3 Uszinelng

(AFET), Usunanisgeuenlilaainnisal (1) 9299810001015 (Open-to-close) waz

[
=1

Usunadygrasanenlalaaianisal () ¥ma1ntiavinnis (Close-to-open) ve3dgyae
MeneImamtlsenagUu (TOCOM) wasusununsdarenlilaninnisal (1) 499810
\Un1i1n13 (Open-to-close) kaz®19na1alnyinns (Close-to-open) VOIAYI1TOUIBNBIAT

aravnusemaldniu (TAIFEX)
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M19197 14 wan1TIATIEiAdNUsEanSveIUSinamouugvs wavAn adjusted R-squared

[ I

AUUAINTNYNTHUTUATUTY 3

g7

FldlunsAnedsuuusIans GARCH(1,1)
Usewnelng (AFET)

Close-to-Close Close-to-Open Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation

Y -0.000802 NA 0.000428 0.001929 0.001139 0.000263
(0.3106) NA (0.7520) (0.0103)** (0.0227)** (0.0060)***

al -0.107606 NA -0.109403 -0.110273 -0.000980 0.026498

(0.1073) NA (0.2740) (0.1020) (0.9944) (0.5222)

Variance Equation

Q)] 0.000250 NA 0.000301 0.000180 0.000024 -0.000001

(0.0000)*** NA (0.9515) (0.5465) (0.0000)*** (0.5139)

ol 0.245428 NA 0.235882 0.315066 0.149933 0.116161
(0.0000)*** NA (0.0000)*** (0.0000)*** (0.0318)** (0.0000)***

Bl 0.611005 NA 0.619513 0.630529 0.599819 0.800182
(0.0000)*** NA (0.0000)*** (0.0000)***  (0.0000)***  (0.0000)***

Y -0.000125 NA -0.000081 -0.000086 -0.000004 0.000003

(0.0000)*** NA (0.9858) (0.7559) (0.5823) (0.1545)

n -0.000018 NA -0.000031 -0.000006 -0.000003 0.000002
(0.0246)** NA (0.0365)** (0.0000)*** (0.0142)** (0.0000)***

adj.R2 0.002410 NA 0.009134 0.002548 -0.027160 -0.001496

NNGLNA: X R URY

*p< .01, .05 Lag .10 auaeU
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M358 15 WanNTIATIeRduUsEavsresUSunngevigns wagan adjusted R-squared

o 1

lalun1sfnwiniswuudnass  GARCH(1,1) dgaaninenquiusuaiugy 3
Uszmnaau (SHFE)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

9] NA -0.002387 NA -0.000225 -0.000100 0.000114
NA (0.8872) NA (0.9677) (0.5429) (0.4923)

al NA -0.000887 NA 0.000334 -0.032251 -0.047685
NA (0.9722) NA (0.9998) (0.3596) (0.1594)

Variance Equation

Q)] NA 0.006331 NA 0.006312 0.000002 0.000140

NA (0.8615) NA (0.8552) (0.8544) (0.0000)***

ol NA -0.004100 NA -0.004121 0.109809 0.205115

NA (0.0000)*** NA (0.2603) (0.0000)*** (0.0000)***

Bi NA 0.583546 NA 0.583916 0.856548 0.643664

NA (0.0240)** NA (0.0000)***  (0.0000)*** (0.0000)***

Y NA -0.000073 NA -0.000062 0.000000 -0.000075

NA (0.9973) NA (0.9975) (0.9767) (0.0000)***

n NA -0.000088 NA -0.000088 -0.000001 0.000000
NA (0.0000)*** NA (0.0000)***  (0.0000)*** (0.1142)

adj.R2 NA -0.001819 NA -0.000886 0.000314 0.002423

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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M99 16 HANTIATIERANENUTEANSUDIUTUTRU8aNT wazA adjusted R-squared

o 1 1%

FldlunsAnudenuusiass  GARCH(L,1) dyqnaani
Uszinadealus (SICOM)

TYINUSTUATUTU 3

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

b -0.001139  -0.003499 NA NA NA NA
(0.0009)**  (0.4783) NA NA NA NA

al -0.080767  -0.433890 NA NA NA NA
(0.0453)**  (0.0000)*** NA NA NA NA

Variance Equation

® 0.000066 0.001026 NA NA NA NA
(0.0000**  (0.9474) NA NA NA NA

ol 0.156647  0.038666 NA NA NA NA
(0.0000)**  (0.0003)*** NA NA NA NA

B1 0.606632 0.571155 NA NA NA NA
(0.0000)**  (0.0000)*** NA NA NA NA

Y -0.000032  -0.000042 NA NA NA NA
(0.0002***  (0.9978) NA NA NA NA

n -0.000009  -0.000197 NA NA NA NA
(0.0000)**  (0.0000)*** NA NA NA NA

adjR®  -0.018191  0.210309 NA NA NA NA

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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M3 17 wan15AsIevaduyseavsveslsunnieviegns wagan adjusted R-squared

FldlunsAnedsuuusIans GARCH(1,1)

Uszmedu (TOCOM)

[

dyayna

ALY NHUTUATUTY 3

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation

Y 0.000433 0.000421 -0.000051 0.000387 0.000629 0.000053

(0.0891) (0.0961) (0.8132) (0.0032)***  (0.0070)*** (0.8249)

al 0.003884 0.068824 -0.039884 0.039414 0.068190 0.011423

(0.9062) (0.0399)** (0.2630) (0.3555) (0.0362)** (0.7357)

Variance Equation

Q] 0.000023 0.000023 0.000061 -0.000003 0.000011 -0.000006

(0.8722) (0.5518) (0.6715) (0.9673) (0.4999) (0.8256)

ol 0.277145 0.105606 0.178106 0.285786 0.102973 0.104188
(0.0000)*** ~ (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Bl 0.649998 0.866025 0.655626 0.623129 0.873669 0.867228
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Y -0.000008 -0.000019 -0.000033 0.000008 -0.000008 0.000008

(0.9523) (0.6086) (0.8118) (0.9078) (0.6075) (0.7503)

n 0.000017 0.000003 0.000047 0.000005 0.000005 0.000002
(0.0000)***  (0.0235**  (0.0000)***  (0.0000)***  (0.0000)*** (0.0195)**

adj.R2 -0.001614 0.002985 0.001140 0.001800 -0.001773 -0.003095

NNGLNA: X R URY

*p< .01, .05 Lag .10 auaeU
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M1399 18 HANITIATIENANENUTEANSUDIUTUMTRU8aNT wazA adjusted R-squared

¥
v IS !

AFTuNsANIR8LUUIIADY GARCH(L,1)  dnandeviealantnuseindlne

A7)

(TFEX): aailsianannsne S50

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

[y 0.000615 0.000638 0.000126 -0.000162 0.000474 0.000424
(0.0001)***  (0.0002)*** (0.1401) (0.4066) (0.0001)*** (0.0922)
al -0.044905 -0.005676 0.009037 -0.021400 -0.140668 -0.137132
(0.1161) (0.8515) (0.7627) (0.6004) (0.0000)***  (0.0014)***
Variance Equation
® 0.000001 0.000003 0.000007 0.000017 0.000030 0.000028
(0.9762) (0.0834) (0.7792) (0.0000)***  (0.0000)***  (0.0000)***

ol 0.108294 0.128537 0.145865 0.149963 0.206279 0.149744
(0.0000)*** ~ (0.0000)***  (0.0000)**  (0.0000)***  (0.0000)***  (0.0001)***
Bl 0.874127 0.837322 0.850726 0.599658 0.681655 0.598800
(0.0000)*** ~ (0.0000)***  (0.0000)**  (0.0000)***  (0.0000)***  (0.0000)***

Y 0.000000 0.000000 -0.000003 -0.000004 -0.000013 -0.000006
(0.9902) (0.6586) (0.7912) (0.0000)***  (0.0000)***  (0.0000)***
n 0.000001 0.000002 0.000000 0.000000 0.000001 0.000003

(0.0000)***  (0.0013)***  (0.0000)*** (0.6753) (0.0000)***  (0.0051)***

adj.R2 0.002411 -0.002717 -0.003766 -0.000240 0.023355 0.018145

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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M1399 19 Han1TiATIeRAdNUsEAnSuesUTuIMTeI8ans uagA adjusted R-squared
dlun1s@nwissuuudnass GARCH(1,1) dygrdevisarsntinussmealdniu

(TAIFEX): fifisnavannsneg TX

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

v 0.000548 0.000333 0.000209 0.000320 0.000108 0.000013
(0.0000)*** (0.0186)** (0.0046)***  (0.0000)*** (0.4135) (0.9050)
al 0.000753 0.020824 0.025118 -0.005292 -0.062712 -0.034164
(0.9785) (0.4604) (0.3820) (0.8574) (0.0533) (0.1829)
Variance Equation
® -0.000039 0.000032 -0.000018 0.000001 0.000018 0.000029
(0.0000)***  (0.0000)***  (0.0000)*** (0.8023) (0.9298) (0.0000)***
ol 0.135262 0.075162 0.101856 0.159309 0.149623 0.057226
(0.0000)*** ~(0.0000)*** ~ (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***
Bl 0.773503 0.910407 0.890676 0.845008 0.598499 0.933112
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***
Y 0.000041 -0.000030 0.000018 -0.000001 -0.000010 -0.000028
(0.0000***  (0.0000)***  (0.0000)*** (0.8524) (0.9598) (0.0000)***
n 0.000017 0.000002 0.000004 0.000001 0.000024 0.000001

(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0001)***
adj.R2 -0.005391 -0.003042 -0.001580 -0.001521 0.002877 0.003190

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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M1399 20 WANTTIATIVAIAUUSEANEURIUS TRV NS UagAn adjusted R-squared

(%
% =)

Aalun1sAne1n1suuudians GARCH(L,1)  dyaov18a19ntiussineiu

o

(CFFEX): pivtisnauannsng CSI300

Open-to-Close

Close-to-Close Close-to-Open

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
M -0.000286 -0.000122 -0.000358 -0.000218 0.000548 0.000321
(0.2654) (0.6126) (0.2162) (0.4363) (0.0248)*** (0.1854)
al -0.036789 -0.032661 0.493721 0.483624 -0.053682 -0.040764
(0.3908) (0.4574) (0.0000)**  (0.0000)*** (0.1830) (0.3393)
Variance Equation
W 0.000135 -1.56E-05 6.55E-05 0.00013 0.00013 -1.15E-05
(0.8298) (0.2177) (0.8073) (0.6893) (0.8787) (0.3903)
ati 0.043235 0.029569 0.085909 0.036787 0.036787 0.039886
(0.1505) (0.0203)**  (0.0015)**  (0.0025)**  (0.0313)** (0.0022)***
Bl 0.060441 0.94723 0.809154 -0.089744 -0.089744 0.930304
(0.7103) (0.0000)***  (0.0000)***  (0.0000)*** (0.4233) (0.0000)***
Y -0.0001 1.53E-05 -5.78E-05 -9.31E-05 -9.31E-05 1.17E-05
(0.8681) (0.1999) (0.8224) (0.6415) (0.9090) (0.3556)
n 2.24E-05 2.59E-06 1.66E-05 2.74E-05 2.74E-05 5.15E-06
(0.0000)*** (0.3112) (0.0000)***  (0.0009)***  (0.0000)*** (0.0307)**
adj.R2  -0.002645 -0.000827 0.223579 0.224824 -0.002443 0.000383

UBINR: ***, ** uag *p< .01, .05 WAy .10 AUaIAY
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M13199 21 Han1TIATIeANdNUsEANSURIUTUNMTRU AT warA adjusted R-squared

Mglun1sfinemeuudnass GARCH(1,1) dyan@evienasaiaismuiussina

Uu (TOCOM)

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
Y 0.000388 0.000388 0.000489 0.000337 -0.000032 -0.000015
(0.1151) (0.1504) (0.0319)** (0.1699) (0.7466) (0.8926)
al -0.127818 -0.114783 -0.079841 -0.062035 -0.178073 -0.167452
(0.0184)** (0.0316)** (0.1623) (0.2376) (0.0001)*** (0.0002)***
Variance Equation
Q)] 0.000001 -0.000001 0.000002 -0.000001 0.000000 -0.000001
(0.9355) (0.7265) (0.8386) (0.7987) (0.8943) (0.5592)
ol 0.122761 0.084450 0.127649 0.118470 0.155656 0.135053
(0.0000)***  (0.0002)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***
Bi 0.830212 0.891989 0.816076 0.854350 0.833177 0.856948
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***
Y 0.000002 0.000003 0.000001 0.000003 0.000001 0.000001
(0.7949) (0.4533) (0.9287) (0.5576) (0.7924) (0.4340)
n 0.000007 0.000003 0.000007 0.000004 0.000000 0.000000
(0.0000)**  (0.0060y**  (0.0000)***  (0.0006)*** (0.7294) (0.4834)
adj.R2 0.007407 -0.006739 0.007655 -0.008413 -0.008413 0.024086

NNGLNA: X R URY

*p< .01, .05 Lag .10 auaeU
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M54 22 Han1TIATIEANdNUTEANSURIUTUNMTRU AT warA adjusted R-squared
Mglun1sfinemeuudnass GARCH(1,1) dyan@evienasaiaismuiussina
Lindu (TAIFEX)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

v 0.001254 0.000261 0.000525 0.000170 NA NA
(0.0000)*** (0.5903) (0.0091)*** (0.7054) NA NA
al -0.065747 -0.058600 -0.026938 -0.021419 NA NA
(0.1331) (0.2798) (0.4875) (0.6667) NA NA

Variance Equation
® 0.000044 -0.000079 0.000050 -0.000051 NA NA
(0.0001)***  (0.0000)*** (0.5238) (0.0000)*** NA NA
ol 0.149967 0.004077 0.186843 -0.001289 NA NA
(0.0000)*** (0.5610) (0.0000)*** (0.8728) NA NA
Bi 0.598484 1.004607 0.821687 1.013081 NA NA
(0.0000)**  (0.0000)***  (0.0000)***  (0.0000)*** NA NA
Y -0.000018 0.000058 -0.000036 0.000038 NA NA
(0.0104)** (0.0000)*** (0.5356) (0.0000)*** NA NA
n -0.000001 -0.000001 0.000000 -0.000001 NA NA
(0.0000)***  (0.0000)*** (0.5638) (0.0021)*** NA NA
adj.R2 -0.005010 -0.008296 -0.002718 -0.012137 NA NA

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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M13199 23 Han1TIATIEANdNUTEANSURIUTUMTRU8aNT warA adjusted R-squared

Mglun1sfinemeuudnass GARCH(1,1) dyan@evienasaiaismuiussina
ne (TFEX)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

v 0.000176 0.000156 0.000116 0.000097 -0.000023 0.000114

(0.1180) (0.1455) (0.0279)** (0.0351)** (0.6706) (0.0582)

al -0.047859 -0.019350 -0.043855 -0.024159 0.006459 0.004465

(0.2507) (0.6162) (0.2820) (0.5488) (0.8782) (0.9013)

Variance Equation

Q)] 0.000010 0.000007 0.000003 -0.000006 -0.000001 0.000003
(0.0000)*** (0.0235)** (0.0064)***  (0.0000)*** (0.4478) (0.0000)***

ol 0.158490 0.065436 0.095319 0.084581 0.266049 0.089389
(0.0000)*** ~(0.0000)*** ~ (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Bl 0.603844 0.905933 0.904451 0.906938 0.721793 0.907646
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Y -0.000006 -0.000006 -0.000003 0.000005 0.000002 -0.000003
(0.0000)*** (0.0314)** (0.0072y**  (0.0000)*** (0.3455) (0.0000)***

n 0.000008 0.000003 0.000000 0.000000 0.000001 0.000000
(0.0000)***  (0.0000)*** (0.0740) (0.0000)***  (0.0000)***  (0.0000)***

adj.R2 0.000960 -0.000999 -0.002967 -0.001972 -0.002405 -0.001174

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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[ 1

INNTNAFDUAIBLUUINADY GARCH(1,1)  V89dUeN8 MNUIIMEUTUATUTY 3,

T o

¥ '
% I~ I

e ToueaTlasvi uasdyn1¥e18n09A1a1snin WoNasuIaNn1TN 9 NI

MLUsUTINUNsBavefiaanisal ( Vi) wasusinansseunenlilaaianisel ()

NANISNAADULARIAINITIN 14-23 Tuaun1s mean equation WUINEYYIEINU
HINLNUINATUTY 3, A ITV8AYTANULT Lasdyy1Fov1eMeIAIa1winAILUIAINED
Rmualianunsaesuisnansuunulaeg1alidedAgszau 01 gAIUNARDULNIUTDIIIAT

a19ntnUTd11u (Close-to-close returns) UOSAQIAWRUILLHUIUATUTY 3 UTeine

d9alUs (SICOM)  WATHARNDULNUYBITIAIAIINLIL1RaATAYINTS (Open-to-close
returns) Yo3dyayIannNg 1K UTNATUTY 3 UssmadgiUu (TOCOM) wasdyanaviedivdl

arathludsenalne (TFEX)

luaun1s Variance equation nuindudsuSmansteneildldniansal @)
anunsnesueAuiuruegalideulvvemansuwnulunuusiass  GARCH léeenadl
Soddndiseiu 01 ludyararmiaudssianainlng eniu nansuwnuyessag
anu919Ra1A AT (Open-to-close returns) Guaaé’mymu’]%mWamaqﬁ’mwﬁwigmwi
Fu (TocoM)  uanslifiiiudn deyarnarsarunsadinansznudennuiunIuYoITIAN

armthlusaiaalamtdlng Wneanzwnnisaiiiaungd (Shock)
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A1919% 24 wan1IATIERANdNUTEANS Y0 UT U IUdYIAIAIY LagAT adjusted
R-squared 7lglun1sAnwaeuud1aos GARCH(1,1) &ayey1a9autingnguHu

suATUTU 3 Usewelne (AFET)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

[y 0.000858 0.000106 -0.000112 0.001242 0.000296 NA

(0.0016)*** (0.9503) (0.8623) (0.4403) (0.2395) NA

al -0.121616 -0.106663 -0.166414 -0.111103 -0.055455 NA

(0.0039)*** (0.3618) (0.0209)** (0.3433) (0.0007)*** NA
Variance Equation

® -0.000011 0.000273 0.000230 0.000257 -0.000004 NA

(0.1842) (0.4970) (0.0000)***  (0.0000***  (0.0000)*** NA

ol 0.459520 0.152880 0.381043 0.151601 -0.004420 NA

(0.0000)*** (0.0159)** (0.0000)***  (0.0213)**  (0.0016)*** NA

Bl 0.684251 0.589640 0.648547 0.587217 0.873210 NA

(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** NA

A 0.000017 -0.000018 -0.000144 -0.000019 0.000008 NA

(0.0282)** (0.9599) (0.0000)*** (0.7749) (0.0000)*** NA

0] -0.000004 -0.000153 -0.000098 -0.000143 -0.000012 NA

(0.3471) (0.0000**  (0.0000)*** (0.0645) (0.0000)*** NA

adj.R2 0.007842 0.009990 0.004218 0.008713 -0.004117 NA

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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A1919% 25 wan1IATIERANdNUTEANT Y0 UT U UdYIAIANS wagA adjusted
R-squared #lglunsfinwiaisnuudnass GARCH(1,1) e 1aientneauiu
suAiuty 3 Ussnedsalus (SICOM)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

b -0.000127  -0.001578 NA NA NA NA
(0.7274) (0.7561) NA NA NA NA
al -0.080195  -0.464223 NA NA NA NA
(0.0426)*  (0.0005)*** NA NA NA NA

Variance Equation
® 0.000067 0.001033 NA NA NA NA
(0.0000)%** (0.3914) NA NA NA NA
ol 0.158178 0.122054 NA NA NA NA
(0.0000)*** (0.2201) NA NA NA NA
B1 0.601366 0.587444 NA NA NA NA
(0.0000)**  (0.0000)*** NA NA NA NA
A -0.000031  -0.000036 NA NA NA NA
(0.0000)*** (0.9805) NA NA NA NA
[0) -0.00003¢  -0.001204 NA NA NA NA
(0.0000)**  (0.0000)*** NA NA NA NA
adjR®  0.003158 0.220223 NA NA NA NA

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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A1919% 26 WaN1ILATIERANANUTEANTYRIUT U IUdYIAIANS WagA adjusted

R-squared 7lglun1sAnwaeuud1aos GARCH(1,1) &ayey1a9autingnguHu

suatudu 3 Usemadu (Tocom)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

v 0.000385 0.000411 NA 0.000325 0.000552 0.000073
(0.1386) (0.1045) NA (0.0139)** (0.0272)** (0.7604)
al 0.017017 0.066417 NA 0.053536 0.086673 0.009491
(0.6024) (0.0563) NA (0.1617) (0.0090)*** (0.7811)
Variance Equation
® 0.000040 -0.000084 NA -0.000056 0.000000 0.000002
(0.8171) (0.2554) NA (0.5763) (0.9896) (0.9646)
ol 0.274735 0.102764 NA 0.276333 0.105222 0.106885
(0.0000)***  (0.0000)*** NA (0.0000***  (0.0000)***  (0.0000)***
Bi 0.673130 0.872307 NA 0.623381 0.858915 0.865416
(0.0000)***  (0.0000)*** NA (0.0000***  (0.0000)***  (0.0000)***
A -0.000027 0.000086 NA 0.000060 0.000003 0.000000
(0.8722) (0.2394) NA (0.5443) (0.8888) (0.9941)
0] -0.000004 -0.000007 NA 0.000031 -0.000010 -0.000006
(0.2658) (0.0950) NA (0.0000)***  (0.0000)*** (0.0924)
adj.R2 -0.000454 0.003028 NA 0.002006 -0.002458 -0.003164

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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A919% 27 wan1AATIERANdNUTEANSYeIUT U IUdYIAIANS WagA adjusted

(%
% =)

R-squared #lglun1s@nwinieuudiass GARCH(1,1)  &e1399188291n

Usenelng (TFEX): sudisiaundnnsweg S50

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

v 0.000619 0.000602 0.000123 0.000145 0.000492 0.000391
(0.0001)***  (0.0003)*** (0.1632) (0.1023) (0.0000)***  (0.0020)***
al -0.043703 -0.018888 0.009803 0.008358 -0.122770 -0.094790
(0.1276) (0.5194) (0.7445) (0.7729) (0.0000)**  (0.0009)***
Variance Equation

Q)] 0.000005 0.000004 0.000013 0.000001 0.000005 0.000003
(0.8012) (0.0000)*** (0.2142) (0.0000)*** (0.0811) (0.0000)***

ol 0.104894 0.094162 0.159956 0.125694 0.100655 0.124886
(0.0000)*** ~(0.0000)*** ~ (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Bl 0.881052 0.882267 0.829815 0.851704 0.877360 0.853672
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

A -0.000002 -0.000002 -0.000008 -0.000001 -0.000003 -0.000001
(0.8570) (0.0060)*** (0.2340) (0.0043)*** (0.1591) (0.0000)***

0] 0.000001 -0.000001 0.000000 0.000000 0.000001 0.000000

(0.0000)***  (0.0000)*** (0.0653) (0.0000)***  (0.0000)*** (0.3770)
adj.R2 0.002274 -0.001077 -0.003775 -0.004087 0.022342 0.016376

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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A1919% 28 Wan1ALATIERANdNUTEANTYeIUT U UdYIAIANS WagA adjusted

R-squared Fllunsinussuuusans GARCH(1,1)

Ussnelduniu (TAIFEX): sailsiamvannsng TX

[

TR

(%

UNYAIINUN

Close-to-Close

Close-to-Open

Open-to-Close

Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation
Y 0.000338 0.000331 NA 0.000315 0.000084 0.000008
(0.0140)** (0.0184)** NA (0.0000)*** (0.4089) (0.9447)
al 0.031640 0.019316 NA -0.006799 -0.018685 -0.035559
(0.2561) (0.4888) NA (0.8165) (0.4660) (0.1644)
Variance Equation
Q)] 0.000011 0.000020 NA 0.000001 -0.000008 0.000016
(0.2334) (0.0188)** NA (0.6649) (0.6394) (0.1346)
ol 0.079461 0.063167 NA 0.137676 0.061173 0.049729
(0.0000)**  (0.0000)*** NA (0.0000)***  (0.0000)***  (0.0000)***
Bl 0.908381 0.925019 NA 0.864236 0.930521 0.941394
(0.0000)**  (0.0000)*** NA (0.0000)***  (0.0000)***  (0.0000)***
A -0.000011 -0.000019 NA -0.000001 0.000008 -0.000016
(0.2588) (0.0225)** NA (0.7468) (0.6281) (0.1411)
0] 0.000007 0.000003 NA 0.000001 0.000003 0.000002
(0.0077)y**  (0.0000)*** NA (0.0000)***  (0.0309)**  (0.0000)***
adj.R2 -0.003468 -0.002923 NA -0.001398 0.001113 0.003363

NNGLNA: X R URY

*p< .01, .05 Lag .10 auaeU
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A1919% 29 wan1AATIERANANUTEANTYeIUT U IUdYIAIANS wagA adjusted

(%
% =)

R-squared #lglun1s@nwinieuudiass GARCH(1,1)  &e1399188291n

Usenadu (CFFEX): afsiavannsng CSI300

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

[y 0.000056 -0.000086 -0.000286 -0.000470 0.000229 0.000280
(0.8196) (0.7343) (0.3143) (0.0684) (0.3380) (0.2324)
al -0.029292 -0.028357 0.476350 0.469116 -0.036281 -0.029280
(0.4827) (0.5358) (0.0000)***  (0.0000)*** (0.4099) (0.5005)
Variance Equation
w -0.000008 0.000102 0.000034 0.000069 0.000000 0.000039
(0.8151) (0.0000)*** (0.3682) (0.2488) (0.9881) (0.0000)***
at 0.007570 0.048091 0.065644 0.051889 0.036612 0.041219
(0.7420) (0.0310)** (0.0003)***  (0.0002)*** (0.1171) (0.0223)**
Bl 0.599041 0.811880 0.913638 0.931067 0.687207 0.838514
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***
A 0.000020 -0.000089 -0.000029 -0.000062 0.000008 -0.000032
(0.5111) (0.0000)*** (0.3827) (0.2547) (0.7335) (0.0000)***
0} 0.000007 0.000004 -0.000003 -0.000007 0.000004 0.000004
(0.0000)*** (0.0475)** (0.0002)***  (0.0000)***  (0.0001)*** (0.0188)**
adj.R2  0.000343 0.000306 0.219195 0.217674 0.001701 0.001193

VUBLNR : %, ** uag *p< .01, .05 Uag .10 AR
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A1919% 30 WaN15ALATIERANANUTEANTYeIUT U UdYIAIANS wagA adjusted

R-squared  ltlun1s@ne1A18uuudnass GARCH(1,1) & aou1enge
aanhusemagyu (TOCOM)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

9] 0.000454 0.000424 0.000485 0.000400 -0.000030 0.000000
(0.1052) (0.1302) (0.0536) (0.1264) (0.7570) (0.9995)

al -0.127995 -0.109786 -0.068053 -0.044815 -0.178233 -0.164853
(0.0177)** (0.0336)** (0.2046) (0.3763) (0.0000)*** (0.0003)***

Variance Equation

@ -0.000018 -0.000005 -0.000019 -0.000006 0.000000 -0.000003

(0.0140)*** (0.0949) (0.0048)***  (0.0129)*** (0.9485) (0.1068)

ol 0.084746 0.076364 0.092983 0.096946 0.151600 0.189864
(0.0000)***  (0.0003)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

Bi 0.897186 0.900033 0.886790 0.875770 0.838410 0.629295
(0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)*** (0.0000)***

A 0.000019 0.000006 0.000021 0.000007 0.000000 0.000005
(0.0105)** (0.0570) (0.0035)***  (0.0061)*** (0.8405) (0.0285)**

0] 0.000001 -0.000004 -0.000001 0.000003 0.000000 -0.000004
(0.8384) (0.4943) (0.7366) (0.6340) (0.5792) (0.0000)***

adj.R2 0.006810 -0.006371 -0.003272 -0.006406 -0.011546 0.023903

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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A1919% 31 wan1AATIERAdNUTEANTYeIUT U IUdYIAIANS wagA adjusted
R-squared  ltlun1s@ne1A18uuudnass GARCH(1,1) & aou1enge

aranthusenalaniu (TAIFEX)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future

Mean Equation

v 0.000979 0.000110 0.000474 0.001338 -0.000055 -0.000295
(0.0007)*** (0.8719) (0.0216)** (0.1772) (0.8625) (0.1642)

al -0.065069 -0.031612 -0.025833 -0.015862 0.101581 -0.013515
(0.1571) (0.6809) (0.5017) (0.8712) (0.3418) (0.2281)

Variance Equation

Q)] 0.000043 0.000100 -0.000035 0.000110 0.000010 0.000006
(0.0000)*** (0.9379) (0.3273) (0.9365) (0.0000)*** (0.9537)

ol 0.156182 0.145615 0.146926 0.146059 0.149990 -0.005017
(0.0000)*** (0.0266)** (0.0000)*** (0.0505) (0.0013)*** (0.6377)

Bl 0.600501 0.581088 0.858027 0.581713 0.599905 0.553300
(0.0000)*** ~ (0.0007)***  (0.0000)***  (0.0015)***  (0.0000)*** (0.4837)

A -0.000024 -0.000035 0.000036 -0.000035 -0.000002 -0.000002
(0.0000)*** (0.9764) (0.3126) (0.9781) (0.0000)*** (0.9820)

0] -0.000013 -0.000009 -0.000004 -0.000010 -0.000005 0.000000

(0.0000)***  (0.0054)***  (0.0005)***  (0.0013)***  (0.0000)*** (0.3531)
adj.R2 -0.000018 -0.009281 -0.002836 -0.002278 0.008786 -0.003074

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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A1919% 32 wan15AATIERAdNUTEANTYeIUT U UdYIAIANS wagA adjusted

R-squared  ltlun1s@ne1A18uuudnass GARCH(1,1) & aou1enge

aramtusewalne (TFEX)

Close-to-Close Close-to-Open Open-to-Close
Near Next to near Near Next to near Near Next to near
future future future future future future
Mean Equation

Y 0.000228 0.000201 0.000104 0.000105 0.000047 0.000076

(0.0556) (0.0567) (0.0346)** (0.0161)** (0.4349) (0.1966)

al -0.005698 0.008914 -0.044795 -0.018946 0.016064 0.015817

(0.8800) (0.8110) (0.2806) (0.6485) (0.6708) (0.6582)

Variance Equation

Q)] 0.000002 0.000117 0.000001 0.000016 0.000000 -0.000005
(0.0018)***  (0.0000)*** (0.0527) (0.0000)*** (0.4914) (0.0000)***

ol 0.084849 0.101362 0.099011 0.171468 0.094306 0.101250
(0.0000)** ~ (0.0000)**  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Bl 0.893841 0.872765 0.903103 0.840563 0.909628 0.905469
(0.0000)**  (0.0000)**  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

A -0.000001 -0.000108 -0.000001 -0.000015 0.000000 0.000004
(0.0110)** (0.0000)*** (0.0631) (0.0000)*** (0.3507) (0.0000)***

0] 0.000001 -0.000001 0.000000 0.000000 0.000000 0.000000

(0.3276) (0.0000)*** (0.5990) (0.0000)*** (0.8945) (0.5651)

adj.R2 -0.000595 -0.001758 -0.003216 -0.001677 -0.001859 -0.001667

BINR: ***, ** uay *p< .01, .05 Lag .10 AUaIAY
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PINNIINAADUMBLUUTIADI GARCH(1,1) VoI Ia1enngNuHUILATUTY 3,
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NANIINAFOULARNIRINNS19N 24-32Tudin1s mean equation WUINFUUIEINY

T o
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v =)

HNLNUINATUTUY 3, Ay TUN8Rvdaevtn wasdg13ev1eMesAa1uinfuysfinan’

o

v A
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v A
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