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2. Maturity Effect



slayusio Jlesl L1y (6,5 A8 Jao [¥] (VAAY) cpdld g yguoyil ooyl (slys 09Me
5 485 (Slaciasd (el Bjla] lojen yobar g pudigal Sligyia 3,5 iy ol | doxe
S5 b aS Wl LS el 9 gyl e ol ol dimd o 1) 090 cpin o S
0553 4 G (b5 Sl 15 095 0 piiir (ST 210,118 o (g sy 41 305
Db g al Sy Lol g as,e

Faegorme S (pp 4 (Vo F) g SSlare $la)l Bjoa ¢ JI> (o3l i
8,00 (samis dnled 9 35y 0 B Oldllae 4w 5 SVob 390 b ST sladlsy)l)3
Lol (slaiil o canl ST sloalsl3 (sl 5k slacumbge siss g cuad cp 5L g cpomb
1o, BAFDY )3 aslgy cadd VYo vooo o Cwl Yerr VA8 gla Sl by
D38 ooy 0 |y (Madliops ) sla il baas Lisw oS Cunl oyiwd ;3 Y £05 VF & by yo
Syman LoVl 4 bypo ob i85 )18 lodgd j50 0y90 &5 oladl)l,8 dlds oyl jo
(52 9 00t €05 g 0 Ld) Jlo sl 4 bgje oa g (131 5 (6351 ()9l
]

aalg s 6550 g (65y9LsS YIS (ol STols)l3 )3 a8 wmd o ylis dllie o) @olis
S S T 2L b 88 T il 55 Lol 350 L sy 1925 2 ine (55
9 Ay poo 55 e a8 Cewl ol s adlie IS ol #8lgyd s jobo oyl il Jlo
ol yiegd o Jlo ST clasls)l)3 b awolie > oY cladly)l s

Sldgyin  igrin slmosls Jubigayjos Ly (V+-A) P8 ol 555 «Sib ol o
L ol Syl a0y )18 gl 3)90 LS pal cdblacia ST (slalil 5 1) (ygudigel
[GME [BBOT) T 5,0 5 iy (o1 a5yl 8 ey 5l Lavoslsy oyl (6,65 LSy
Jie g OLS dyinu i - pwsols oye0jl 5l ealizul g LIHCETOCOM IMGEX [NYMEX
55,5 cwS |y 2ols GARCH (1.1)

5298 ST slaalsyl)3 5o guligolis gyt a0l | (S 346 bt 5 alys
slals)ld 53 1) gubigale ligyio dgmg b slp (cimled gud o opl b duslio ;> .canl
Ml e (Ko g (had Gl JyuS i o bt cpl ads <8l 5l L el Jle

el Cunday

1. State-variable model
2. Intraday data



AT Sler - ot = Jle Sy ke It oA

33503 551 GLal B Ao 5 Gyl o Al Eodse b s 5,500 Ulio
3B syt 3900 (Voo A) sy BBy o Vg0 90 bausgs "S55 8,00 25 S sl
loodls YooY palwd o Yoo ¥ aygily cpo o lvosiungs a8 Juloxigas jo55 ol cowl 48,8
Oygmod (69,8 Oyl sgng ISl a8 cunl i slaodly SusT Jolis <ain S Gl 1) 595
S oo b)) it Sgliste () p 1> 45 I8 gy Ko 325k 1) (oo
L Ladd ¢ ygualigalis Oligyde (poliolp (Jgone Sy 148 w30 (LS (30800 (pl ol
Ladl cslail a5 laols, 13 3550 55 23,0 3935 THE ST (glaslsyl )5 5l s 13 2004 Lo
L gloj o oo ddaily (638 ) (0950 Sy poo 3151 (50l58 el 039 2004 I s,
Py Bl 5 Joia ) @ls nl Gl 2980 003 (pholeg 9 Ay

olops By 53,85 9)4 o0 0 i sloodls gl ooy ) o>
YooV Jlw Yool Jo Yeoo Jlw Yool Jo Yoo¥ Jlw

oS Sl g5 S| ogSe Sy por 3 Ay po0 3l Al

{TAIFEX) 5,1 (5T slools)] 3 y00 oy b (710) (23,050 5 i (s @ Sio
9 0lb s8> (MSCI = TW)' izl (08 y90 &oloyus lliy plac 5 (TAIEX) ploc
3l 5158 3590 1y sy SIS g ST 018 b it 13T (SGX) )l
0355 YooV I sla o (b aygud slacedd jl diljgy &yamds oolaiwl 5y90 (slaosld
aloles i Lisen sla il 5 MSCI-TW o TX (slasly),d a8 ol 583 asy p3¥ .cul
by (Siran L MGARCH bt pemeas Jao 5l onlil b )l sl gl bl .55 o
sla e Sl (25 S ol 292 oy o 31 9 L2 813 (samlgd 1)) 3 T Snlind
oalit ol (ol fy @ eleo 3 LAkl )b 51 8 e ol Bl olsisay T (Sl
S o
Olwg TX gladly |3 sladil fo,ls an S dan (0 45 LUad dogie i
$93 5 1y SUlog MSCI-TW 5T (slaslsl 3 Lol sl o yil8l (g boline yoboas TAIEX
wteme Ll din b by (uil)lg 53ty 131 5,150 ol .8 b sl TAIEX
8,y gbigolis lisgyie b gabate Lol S oo al 1) sy 131 ol ol plis Sl

D55 (oo )8 dlolee D50 (Sl bya sl b abasly jd o oll )8 oyl
2. Morgan Stanley
3. Dynamic Conditional Correlation
4. dummy variables



o9t Jho § Wius b drusgi .V
Dy 93 04 dlolne (oMb i T slmalsyl,5 51 SleMbl (g yglzon b ylidg cpl 3 Lo
el ol edled )00 (b ) T slaoly)l rad by olulid (g )3 colpl VB
yg0 (&bl dnals 3 a8 bl Slsgyhe (605,40 L A0 Jlw o gmbigolu
ol 2 Lo bie Gl (ST ab)8 Codd g pdylugs e U Gloj (2015 L oMl g
Cnd s pigols o oy Gaail ) o (L sloulid by, jl edlisl b oo
4Bl rasd o) 095 oy luedls (uil)ly B9y b sy B oo 5 ST (slaals 3
o2 L (038 0 1) dpmpp o @l (3680 (5)lo] dnol> &y 425l o> |, (GARCH)
o M 8 113l S )0 g dy s 0 5 Lailg) 3929 pis b 2929 3)50)0 5 duylie

W IREY S

s 2 Mo 8 T il 35 o) el sl (3405 e B9 9 (5ol nol
b wyp 3590 )b oyl SEaliS g 5l eadalelse ST clasls,l 3 418 aisb o o)l VIS
58> J97 (03) sed plel ok (o3i] Jlae plos (oMo 3 (T ob)1)8 Jols &5 35 e
g iy 955 (0,) mwed plasl 23k (o3l5T ke plos (eMb dSws VYAV olo Aidusl
Jr920 (o)) swed plol )b dblﬂ e pled (oMb &S gIVAA olo bl 4 (00 col.g] 639y

WAV Jlw olo 31 31 Mo 8 ST I5L IS 40 g8 g0 51 psls (3aios Sloj 690
Sy s VR 00T ¢y 3y90 (Sloj 89 0 iy py Wb 0 WA Jlw oo (o0 UL L
D9 oo plosl bl gl ABlas &g la Julos 4 o )ls ST ol )),3

Ol Sl ol (o £95 5l Gy oy g "2 " g5 5l Ba aw I oS
bl o g )S) 5 (Stased Bl g5 31 305 ol < o (sla 340 ¢l

o=l b by 90,8 (e )8 (SISOl las S0, dib )3 2l haggy oo 5
bid 3 (s ©)gmodn Oluly g manlie & Cuslord (g el 4 pl8l (55 st
RS VOV Lg)_,fojb_il J_,Le @) g odalino cd)l_ni Lngui}” &19_3‘ L 9 J)b d9>9 u-?)B
(10008 Ay B o g ligy casd g 3l W ke Bai6 ol (sl it

CF e T Sianed 32855 <Y w0 ilon ] 9950 U35 gl ol o (35 )
(AY OYVE 1S5 5 O55L) (Slawlie (e o3lgy o 36805 =0 (558390



AT Sler - ot = Jle Sy ke It 2

0299 (gl eJgl Al po 5 1l 4BS g0 Al e 93 )3 Wodly (65135 ¢ 3 (o
Ao 1y 5L 3)90 Lmodls cpgs Alsyo )3 5 (IUBRLS (b 5l 35 5yl Sl
Ol S s €855 Cals g oll (Y g 0805 ST a5 3l (aios sl it
ol 04 381 a3 3ygloy 38l 3 5 (WWW.Ime.co.1r)

o1 odliwl Excel yoman (oyl38lp 5 5l Wl (canaiwd (gly oy (gyglaes 5| o
g 48,5 )18 Lo 5y50 Eviews Jio (6,500 Jl58lp 5 5 )bl o (gabaids slaodly .ol
ol 04 058 Lol Jso

Gt 8 adlie sy B 3B 9ol (53 oS ey 31 (6318 2 B B
1B o SRRl a0 b Gloj 2l L ST Casd g 23l s e s
(Ao

Cad Loy 45 CB)S aonil o 0558 93 ()13 Lie b {A] (V450) (guligelus
Ly yhe 9o yidin g iy Gy ol oy (bS5 b ST (slaals )3
il 05 Cgody ax ol el guigel
WS (o0 Capnsd Su A2 gp S5l 2] 8 5l ol ceS -
ol bl go,l > b ol Bl o 8auSd el SO ¢ ST slaaly,l )8 s -

L glej cnm ddaly a8 05 salgd osalive sy Sl (Shg0 5 o lo oS 4o
sl ite iy g G pdyolog Jao Dy (ite (T o)) Cuad g pdslugs g Sy
Do oo Byl Gygo cplas Jae

S oo 5 |y i 33 S a1y 525 Jao 4S8 J) U5 6 pdgslusgs Jao
Sl s &ljsy Ol s

(213,158 olo) dlsly 8 sl islas glp G = 1,2,...,19) J o 5l Jaseine jsbay 31
Ol puass {0 03ltanl Ay poo U 0ilo B (slojg) loicas (T=Tj — 1) Tjl g oS odlisl
39 0 g 2y Al el 2loyl,8 m Gl

Cpdoolog liey &l 5 Bly olide K (Byme b Bl jobay (1A4F) L, Kan g jaibows 9 (VAVE)bT, N
1S o duwlxo 1y &g,

o(F); = In(L) — In(H,)
Al JL5 e 590 b 9 Vb gle cuad L g Hy Lx] 0 &



F.

fie =1In (—Fjjfl) (V) &,
Fi¢ .

fe =i (525) () el

g0 iy yTS 5 o yguods yile b )] )3 a8
J ol alnylid 5l plt cdlad g, )0 G alyly8 doguss e 1 F
FEENEFELES FONRS NS FIRE RN B T

oot el dgus 0 (sl Ease o) 131018 S clled ) ondig s sloj,

pljobo)ld el slajg, JS 1 T;

Uligy oy g G ol (ol loygiSe 51 (Ko o 5T 315,1,8 Bl (6 iy s
bl ol s 5l asb e Jgl 4oy Jde dtanly piito lgicds yuite ol wcawl (310013

IVl s ygots ST slodlyy3 (sl & 2900 (550310l ot S &5

F]'t
In <Fj,t—1>

Al g

Vola ; = WD

gy (T) dyy oo B o Alasly il gm0 31 (51,80 4088 g5l (el -GS St
S5y Jre 3 () b Ao 5 atnly pite (lgice(Volay) s pdolug § Jitue juite
Bl e pj gt &5 35S )18 da g 3)90

Vola; = B¢ + B1LnT; + & (F) dal,



AT Sler - ot = Jle Sy ke It al

g i)y 9 pe (1le b (Bolal (mje (398 (g )S) S 5 () Lo aler
:&e~iid(0,02) 1k oo 7 s

Sy B olog o By o8 3 y500 a5 (3 Ay 13 (14998) ly (sloadly ol
A ilp @ plgie il By <0 &5 Sloj Sod jlisdr b 28l (wgSae s pdiolwss
313 (gl Sy

SilwJie lp (Bolat Gllug sla Jie 5l Jlg IVl ogMe ils Gidos o b
opls slaJie 5l paSoste b1y dpyyw Sl 805)8 g S oo oMl 5y 520 i)l
25 Ay Gslsly O3 (pguile S o (g3l Slise (s (055 99 b 9 GARCH
390 313515 8 55 llws lawgs alg o (VOlag) o5 slools)l3 50 g a5 55" Leal

D945 03> s (Volagyq)

Vola; = By + B, Volag,q + & (6) &

A3,,38 g (Volagyy) y9o 31,8 oy sl |y GomsS)y Ol on tilite yoboss
i) sy (Volag) Kooy

Volagy; = Bo + B1Vola; + & (7) &

45 0,8 e B by 350 (SI3)1)5 5003 deas s 1 15 S sl 4 gl
o))y 8 e (s piglog g Sy b loj o (e (sl 0sd 359150 )5 Jo pulisl,

235 Syge ol S

Waaly Julss .0
S8y slapadls ohendy @ile g 5650ke Aol (63550 Sl aSlE pj J9i2 )
] 04 e Caliseo Lglmﬁé;’.o LS])‘.’ u.il? 9 uf,\...mf s bro d])z;l Jibe

N J)}o iw/} uw .V‘J;»
gre-s xe gael ele Wle  Glee dlppdl (Sanis (S
DTM Yad . A5 Yo ¥a/0 <I¥VY BN

Volatility \a'te VA of e Y ofessyY ofese¥Y YEA \vizal




2Bl ) el o me ) slad e 35l 5l e T Ul g1 aly Bk (g0
0390 &l b 905l 5 Jgeme 31 (S sy Ay g0l Dges ol lizabol o e
235 (o )58 oaliul 3)90 (Sloj gy Ml S 2Lk pasels
0903l &gl 3By me 5l &S sl s )} o it llo (o2 Sl 92k slagyge
oyt yobaiody 48 il prasns Job (03 (ygejl 5l oalitul b ol Al presi Jod (S0
ol 00 didld s psiio ble w39, 00 A Jao j3 oolatwl 590 (sla pxio ULo
o pdaw yd (Volatility) ceud Gllog yuxio 99 oo dlasMe i Jodo 0 oS jsb lon
L ooy yuiio Lol ls 1,8 odlausl 3590 Wady9lp )3 eadians < yg0ds |y Ll g5 0 g 0392 Ll
Johie (29 1 (2L JStie @8 1y 45 0355 Ule juiite o 53 (DTM) s po
Ulo gy Joolis S b ysSio yuite 45" amd o L5 gl sl 00 o0l (¢ 5 Jslis

.CM»'OAJB
o (lopsio 55y o diSlypeasi o8 500 9ol Vot
L e Candy H9d (a3 b )bl
c i T 33 yuiie Cundg ) 3 o ©U
S5 ol WSl oo
- ble #(-A/A) Volatility
xS Jslis L U s 3 Bl s(-¥/AY) DTM

SYIEY 1 73R (g bolixe o j3 905l (Sl lade #
(ol 0395 =¥/AD pans 5 8,Lal laie) =Y/¥V 74 (g,lsline aws 13 90l (Slyo0 ylade s

5 350t A psbplen sy pur 51 (631,80 B 58 4 bgaye (ygm )5 ) 39 2 gl
S g5 o5l ey IR s b log il b (T i ol soliz 5 o)L
(00 3 )3 5) 2 Blasae Mo &S 1 1L )3 (guabielis 48 oS
a5 2 M 3 (ST (ladl B g pdyliogi 5 dy o B Gloj o Ay (o2 50
50> ©ylsdn ol osnliiio BB Lasgus) juo 1 (ol 53 Sy 31 0925 (ol Y
S SLal)15 515k 53 sy 5l ag2g 5l LS &S Jde Jitns pite o e Cuode
Vs bgye slayge)S) 45 5 Loy (oo B loj e e p) 3)1 Mo S
8 By 51 (550 53 45 () o)A 51V Gl 0 onliie ()2 3)90 g o
oy (site Caadle S oy e Wity 5l (S 53 g 0392 LI 35 (gylal (s boliae yoSTe

1. Unit Root
2. Stationary
3. Augmented Dickey Fuller



WAY Sle =8 ol = e o ke Slblotir al

yiio SO lgieds (Volatility) cblug ywiie ] )3 a8ty 31 SgmwsSy Jde 3905
J=B oy 090 iliBie (sladis) po sl Al g0 Ay po B Gl it S| (s ey
WA oo (63 L5WYAY ologd jl duuwypo VA & by ye cleMbl Jouo ol pd sl osalice
S 4 dngil a5 ous o3kl )5 oo 51 Joe 390y (gl sl 48,5 )13 05 5,50
9 (P9 )5 95) AR o > iy o8 GARCH (p,q) J3e 2q 9P 40 o5 &jlewy
a2l g @S Jio it o pgliiods wmd oo L3 ) (b yd uil)lg) CHL 25
Glp Sl @ an gl g 598 Olrsy 4 ax gl Wlodd Cyusi ¢ Jdo ST Hlme (g5l 3l
ke Jae )3 (dmy oo U Gloj) DTM puiie o b caodle gl ey oo 31 (51,8 2
(720 o liebol pda o d905 lgicds) pare ylisebol pdans 4 d)Lo] blday cops oyl 9009
o Cilise oy 310y b g Gindy don 0 Jgse BT Gty il Jblias

Cawl 04
ooy o0 S Sy Jho 25l F ot
3, pdy Jloss ! e g g ouwd 391 Juo Slass -
sy 31 byl DTM Jero pollyy)  olaalie eI
3, -+ /AD -/ VFAM GARCH (1,2) A WAV (6>
o A IR I GARCH (1,1) £A VWAV Al
5, --ISA -+ [ FYVER GARCH (1,1) 00 WA Codigd)|
5 Y - [-YEYYE GARCH (1,2) £ WA 5
5 - IvE -] B8y GARCH (1,1) a) VWA yo0 500
3 --/A- - /o SAYY GARCH (1,1) AY WA o
3, - [5¥ SAMAZE GARCH (1,1) AY YWWAA (o3
5, -1\ - [OVVEVE GARCH (1,1) Y- WA il
3, ) SERA A 1 GARCH (1,1) I3\ WAL Coligu,)l
5 SAY YA GARCH (2,1) sy WAL 5
5, ofe- <+ [-YYAAY GARCH (1,1) V.0 VAR g s
3, =ofeN o o[- OFFYY GARCH (1,3) yey WAL (U
3, =< JAY =o[-NVeYA GARCH (1,2) VY WAL (6>
iy --/a¥ SRR GARCH (1,3) A WAL Wil
3 --[a5 SRR S8 GARCH (2,2) a¥ WA Cuigs)|
5, --Is5 -+ /- YA¥YQ GARCH (2,2) Y WA 5
5, -+ ¥y -+ [-50vYY GARCH (1,1) YWY DAY
Uiy ofe- -\/SYYAY GARCH (1,2) 0) wae Ul

e =Y -+ [VA0Y) GARCH (1,1) \SY WA e




2 olel Jloinl Jlade Cunsl o DTM juiste i ()bl (5 boline (6l a0l & gy

olize dypus 51 720 (g holine g j3 4 €S gt B adl plo Oy cpame Sy o
CooMe oy 3y9—0 oy VA Sl i jo WV 53 aSo] 08 e oS 3948 o odaliie
SLTAYAY bl glatuny i 45 bgrye 45590 dus ;5 g5 Lol cors jalls DTM pite o
linebl g 5 5 o )lal Loty duasy s 1 45 €S Sl oo 13 ccasl\TR- (0 )Y
Sl i ot 48 (698 Sy S ¢ awyp 390 (Sl ypus plio )3 Cansl Hloline 720

Do g0 odaldio el

S 5 o 9 Sy T
M 88 ¢ omyp Dyg0 (51 sladly)ls 3 ol Sl plgicds an g5 3590 (YIS g0 L]
Lot b ol 3450 sl (glalo s aSh ¢ o 45 05 ,l5b 3 o dlolao 03551 5
D Sl er () i 251 Gdos
el Slaanogs Ik cul 0 aigd gloeg)S (sl ol oo Blogl al L

OlaginS Gl ) (3ln)] dpw cunS slacus p & aLil wih arg oSl
(i sl bl (30 Sy g sl ,d Bls oS s yd ed o Bixe Slul 4
Soop L bl Lials a (g)lgnuel ¢ s cpl auls 4 dogily bl aily dgng iy
SIS 5 (o o9y Slolill 505 (g9l s alinably (o8 sy po ol &2 (00
A1 A i 09,5 oyl D9 o Cgwime Sy BB yide S1,SS oy yiii oo Bl
3 ) el Ay oo Ll 4 e Cul Sen T Chasd lwgs a8l a8 il
20,50 ol g8l sy gl jo 1) Ly 35 500 Baind opl gul gl S slaly,l )3
ol o g 3939 (ST L 53 gl Heias (clp >yt &S jbdihw 09,5 s oyl
W 35 S0 5 Sy yuw b 30)14E 10 (605 gl Cuoyd & sa oS aiil aily as g8
B39 g ykae eud oy el dg3g g oyl ;> ST clasly s ol YIS



AT Sler - ot = Jle Sy ke It 22

&
sUldlo (o 5 ghus Soms 402 3) S Cuto 5 o i o (WAF) gl o )
33y Wbl 09,510l 5
il e yied BB oll VB oygr <8 55 (WAY) holee gl 5 g olejles Y
http://www.Ime.co.ir
Ol Y osge 0 ST oIS (Sipd Aii gy pige Jolge oy (WM o3l lame ¥
ol sl Slo o8zl (4] owlid )5 aels 5LL)
4. Anderson, R.W. and Danthine, J.P. (1983). The time pattern of hedging
and the volatility offutures prices, Review of Economic Studies, 50, 249-266.
5. Johnson, J. (1998). Does the Samuelson effect hold for SPI futures?,
Working Paper, Departmentof Accounting and Finance, The University of
Western Australia.
6. Nelson, D. (1991). Conditional Heteroscedasticity in Asset Returns: A
New Approach,Econometrical, 59, 347-370.
7. Rutledge, D.J.S. (1976). A note on the variability of futures prices, Review
of Economics andStatistics, 58, 118-120.
8. Samuelson, P.A. (1965). Proof that properly anticipated prices fluctuate
randomly, IndustrialManagement Review, 6, 41-49.
9. Walls, W.D. (1999). Volatility, volume and maturity in electricity futures,
Applied FinancialEconomics, 9, 283-287.



