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i v, wiussldmeuwndudoutiagty, v, , wiualdmeuwmdufeuiingn uay v, , un
naldpouuulugonfoufiniun mnfulsfiaiuiunmmsefinsandadfnesiauys
it Imai%ﬂmé’wmsmaaﬁaﬁﬂénﬁﬂuﬁa%’aﬁm'mm WU E(Y) oy E(Y, ) Bevn

1% =

Joyalidmuinavisaaien sy liwansaduanntdn

\Houd NALANBULNY 7 =1 Yt-2
1 0.01 0.01 - -
2 0.05 0.05 0.01 -
) -0.03 -0.03 0.05 0.01
q -0.01 -0.01 -0.03 0.05

Turagifeafu 9nnnsitslisudssnunniiamnsaaireandeyaeynsunati
il iawnsaliusslomiandoyaluedn wu waldwouumiludeudiituandmiunis
osuevSonensaimaldneuunudoutagiu ddduitedosiisnaresueiosilovnead
Jewulunsaauduiusseninedaudsideafulugawaanfiuansasiu (temporal

dependence)

2.3.1 Woridunowuususousouluso

MR NTUIAILEIRUS ST IR ILUSEo R ILUS AMULUSUTIUTIM (covariance)
Hupsoddionnsadfodnanslunsfionsanauduiusseninansaosings fasdiinse
THedosdofinaanfimsandulseynsuiaidainandoyayaiierfuuseglugaanand
wendefy Wy Y, uay v, fldduuysusiusalusi (Autocovariance function) @

A13n5aAulnlaley
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3.2 UUUT1asvywInILIBISD

LL‘U‘U‘\C]’WaEN;‘JJW%QLE]L%E)Li‘\m%E]ﬁWLa?iIEJLﬂﬁdﬂlauﬁ (Moving Average #sa MA) ﬁ‘ﬁugm
MnunAsieynsunadussinsilen ansadouliedlusuywiseneisasusuduetius
wagAnduUsyavresdianiivhenntiandl ¢ foweafiinannaunsetausiansaazias
fandn wagannsnandiuumtdvasiueselivdedmau g wadedlng ¢ (e, .. £
Buniuuuiraeuminenosafisuiiu ¢ dadeuumusy MA(Q) wasuandléithyanis

q

Vs E O +o.+Og, = Zej &= 6(L)e, (3.36)

j=0

Towdl 6, = 1 Wudsafulunsduomuuiaesealsdingadl 1s1danismey
Andnunizesiiuls y, mndaudsiinangnesuiesegiuuugienaise Taeisassy
Mnlunsdlfieianfensduvudaegmienosedusunil udinsanlufuuudaedu

sUMmlsusuwingy g

3.2.1 uuusasoywinieloslsoNduAUNlio

ausdli v, Jueunsunailuguuuuvesniseniesaiidudiunis (MA(L)
Y, = HEtE, + 0.6 (3.37)
= a v 4 3 ;
Toa¥ £ mamammﬂuhma% (E(g) = 0, Var(e,) = 0% E(e, st_j) =0, vjz0)

LSIFUAUMILNITIAIAIANINETDY y, tABNTISIAAIAIAYINY (take expectation) VISae9U19

Yp9auN1s (3.37) agl@

E(y)=p+ E(g)+01E(gr-1)= 1
——— —_——
=0 =0

Ao UL RATAUNAIAILLUSUTINYDY Y, (7,)

Yo = Var(y,) = E(y. - E(;)}
= E(g: + elft—l)z
= E(e} + 018081 + 6%83—1)
= E(e})+01 E(g.e,1)+02 E(2. )
~—— ~— ~——

=o'£2 =0 2

Yo=(1+ 6%)0‘82 (3.38)
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5.3 LlUUD1aavNISBRdUAUTNLAzAD

ST MAROUSN BULOSYAILFIVIAADU HUFIVIAFOULOREN WAINUITBYNTULIA

'
v o oa oA

TaNWED15Y L1NEUNTRLTLUUTIAD@N5INOURUAD WipUsranuA1IAILEUN L IAsULUAY

£%
=% [V

maan (time varying volatility: o) @stusgiudeyalusin egrdlsimlunisinwids
Uszgnadiunsnnwuindman ¢ Mmngandmiusuudiansorsvreudinaen desasodiuoy
w1sfmosife I sEan A LarAMLIINEaLTDUUTA0I01EY MnuIARTLUUTIa8q
o1finansadeulyieglusuveseslsBinsatwiisusiuatiud Bollerslev (1986) Ilauaguuuy

A A a o P 2 = &
5UE]\‘iﬁllﬂqiﬂ?qNLLUiUiQUWQJNE}ﬁLs{J I@EJLWJJG]'JLLIJiﬂWaT‘UEN o; FAUVHULUUANNTS
q p
ol=w+ Zaisf_i + Zﬂjatz_j (5.10)
i=1 j=1

Ao A e a £ i n B a0 | A o o
logiilRoulvAdulsedvs o, (i= 1, ., @) 482 B, § = 1, .., p) Ianduviniiieln
AmUsUsuTauluduuin Teediaunish (5.2) wag (5.10) $auAuULSanIILUUIIaDY

o a

wesaladensy (Generalized ARCH) vieansafidudiufivas@a (GARCH(p,q)) wagmin

Susufivinfuaud wuudasinmivdusuiivasiazangumdeuduuudiaesenfaiisusu
AmsuUsUuiifidoulrlusudiaemissdusufivasituardfuuefiserdeans

Tutedeuiou wagAauwsUnuiiteulrluisfiniudey sneuBassynsidnau

wnNUILULTasInsiisusu (1,1) Aiisaneiiagldefuruanuiuriuretoynsuiad

Y9AISEU

5.3.1 n1siaunuudrasonissiuguensun
Tuvagnuuudnassssiainsaeulvegluguvewuuiaseelssinsadnuadm
SBFENdwEes wuudmeanivainsawaulveglugUremuudiaetoniuweasiRen gy

d09 fodragulukuuinasnisvdusiu (1,1) egluglaunisdeluil
02 = w+ael +piol, (5.11)
099N E,_q(e2) = 62 Satiuaunis (5.11) anansadoulualladu

£ = w+(ay + Br)et q + up— Prupq (5.12)
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L‘LJ?ﬂIEJULL‘LJaQ“UENE]HﬂiiJL%mVlNLaﬁuvLUW%Em6] fiu I@mmﬁaﬂLLUUﬁi’ﬂaaaﬁﬁmmﬂayﬂi:mm
VA1 auNTUNSaNiuI1 wWuudiaeseunsaBny (multivariate time series) 1aensn
anansadeuoyn 1 lugUueuINees ¥, = (1, oy - y,) 1987 v, WLOUNTIIDT | UAE
n ﬁaﬁ‘]’ﬂmuaqﬂimmmﬁLiﬂﬁﬁmmi’wﬁ’ul KU Y1y Vo Ve WWURABOUNUIUFURONTEY
vlupaienanvindurisUsewelne
devluuvilessududeetodlovnsetnflfosunnnudaiugseninedhulsvans
FuUsiisaule luided 6.2 wasiaueuuudasmnwedoslsinsadndaduwuudan
ffouldlunisosuiseunsuandmy lnofisasiiausidnissvanueluidedn 6.3
Tuhdedl 6.4 519zdiauenisneInsalaInwuUssLINmesealamnsaTn wasiide 6.5

L519LDBUNYNALTINATAINLUUIIADWINLADS DB LASLNSATH

6.1 AOWEUWUSS:NIAIUUSaUNSULIANBOWN

ludedayilinaginsanasedlenldofuianuduiuisenhswnulseynsunan

Wamysanuduiuslugisianieiiunagsneiaam

1. 2 &

wénwal ' uvu transpose UBIUVIZND
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gnsnsulaveshlUsasegiamana Tuvgiilun siansananuduiussenineaudsay
vouAsugenansusiawls Lsmuitetaveiinsalidiuuskitaseduiinsevidudulinndd

| e £

AuY e AnwdoIN1IRaNTANILUTAINA fdluunensdranudadunsaasiul ety
ovasidnvnduaynsuedl wassdundusmariuiladuiing (cointegration) fu
GTEQLLuaﬁ@é’aﬂéngﬂﬁmudm Engle and Granger (1987) ELuwﬁ%L%'méfué’aaﬁzy‘msuaami
Uszanainaunisasnsensaiianuslined (nonstationary) Watedl 7.2 sfuiuladuiinstu
FaawaueBnisvaaeuladuiinsty Tudedl 7.3 dwhdedl 7.4 avuansnisUssanaen

wuudaseLsaneLsaty waviidegavingaesunguuinaawInmesiolsenatsat

7.1 daun1sAUAUUIUSINGY (spurious regression)

Tunsiesieianasudmsudeyasynsuat sawdsiisitdlunisinsngidndu

al

sespaduBuilinsafiduduaud (1(0)) Weviagvhlinisnedeudadafinaumuigay in

v o

fruushusuuhaosunwwsanwuntuBuinsandusiunii (1(1)) msveaeuadiienaaligndes
fhognady lunsaindulsvamuaduduiinsefidusunis (1) warldlaladufitnsmiuy
MvegeuTlanLuuaesglilgdy 1598 NUANNANRUSTENINRILUITINNTeY Lan

muUsianglifinnuduiudiu viastenaunisanuduiusivien (spurious regression)
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£
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. szyduiuvaAaTluannIsRNwesTNTadN (p) Fvluddllfe K oglsiny
UAUTURIIOY p AiD 2
o JUBUUIDIN LT A mUAlUANNTT g 1IBEVNAAeNAR “none”, " const”,

"trend”

Feeil 7.8 nedeunnwosioleRslsAtumILI el ausw T UTIA agTuuay
s1ATLgesUes SET50

inaefinnsandeyalusiodned 7.6 shouuudraomwnwoiiosenssadutslszanal
ANENNITIEEE YAz ANNTSIINLeasLaLsaraLsaTulunSous AU Tandensnage
Taduiiinsdu Sumeuusn Aonsmsuuiivengaudmsuuuusastnwediosnaisaii
(VECM(p-1)) Toeasdususuiitosnitveswsnmesoslasinsadnniesusu (VAR())
Feluiitinasldndnds VARS wagnds VAR lunisussanaendioys fprice Gfio
wvindiuszneusedoya tfutures U Lspot uasidenldfloTlumamusuivnga
Toeldendamallil

1 > fsprice<—cbind(lfutures, lspot)

2 > library(vars)

3 > var.mod<-VAR(fsprice, lag.max = 4, ic = c(”SC"))

4 > var.mod
5 VAR Estimation Results:

7 Estimated coefficients for equation lfutures:

9 Call:
10 1futures = lfutures.ll + lspot.ll + const

12 1futures.1ll lspot.1l1 const
18 -0.47626 1.47463 0.00916

15 Estimated coefficients for equation lspot:

17 Call:
18 1spot = lfutures.ll + lspot.ll + const

20 lfutures.ll lspot.1l1 const
21 -0.881 1.875 0.042
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