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A% AAA(S, )% AQ% AME zEAge  OVFEAL dUWEHd 451 fid 9y £
WS Bl AANEAY oY yagy gm0 HEATHY BASA GRALE 4R 5
ars B FAA oY z-5A%, 22l RTQEHA | 4
g vRY, vk RBYVEEAY o F T aNlE
B FAEARY WIE £2b0 e #HdS Z2erd
J,=1I, .4 (RV,—RBV,) (11) )
Az W A7t 7kt wel RBVEAEA=
A AT 2R T G 71dste] WEA o
A1) 1, - 5 = AXEF(indicator function) A2 gae d@EAA 6] Fe 2 Qi By
ojty, & 59, Z >0, I AT (5, BAHE 1o oz .
FoA) = 1=1°] E]l, J,=RV,— RBV,% 53}o] HE AEHE, V¢/f ° °lefe &
ABAEA) BASA AZars Qhad W AYE JANBHIA REVERAS W ROz
o 7 20,9 A% (3, BAACR Mg AYHE BASH Ymedd 4EAYd 0FE
I=00°] "1, EAACc= ou] gl J =0°] Ft} of7]g 4= 9lt}. Andersen et al.(2012)9] 9+&
Jeln 4AWEAN FOIE BASA grasd ol AS AR £ sle WHer 244
Tt el AAWE d&A grt the  RBVEHA(=MedRV)E AGEATE 00| Al
3 o] AAEHET okl WhH & o] &3le] RBV,ZHA S A(6), 7%

4) Huang and Tauchen(2005) Andersen et al (2007) 5& FoF o mE BAd&H Hzgiol Hrld it Jaks A}
s, ol 4 W3l 717 W] fod B9 Hzadol Wixd 9u| gl ek nAAg BAdd FZ o4 TE Hitd
£ & 9ol oi & Hlt}

1180 HAASAT H4sH M4z 2016 82
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3 M
97 +72—52/3
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& 7, TAEE vt 2
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(15)
me E A7NE ARNERE FHeE A
4 549 $57 YZAAS VR4 ol J3)

o Fajat=d oM, g 2(13)9] MedrY,

A(15)9] 257413*4 *—1(14)94 MedRTQZ ©)
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EAA GoAS Hrkett, aela BAA f94
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Q%A a2 A(12)94 Azt
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KOSPIel g 2004'd 19~2014d 649 587
o] Az 5E 9] £ E ARE o] &adrh(Merton,
1980). T2 2, Corsi(2009), Andersen et al.
(2007) FellA AT AHAHFF o|dA 27]3]

5) Andersen and Bollerslev(1998)2 A4 wA| 32 A7} EA3t=
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& A MEA EolAle UA ) AEA 3
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S Aol 218 AR E gl
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718 e g2 Y A

et 232 Corsi(2009)° <fste] #1<td
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1o
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lo,
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@ 37k EuEge o

10 O

RV, ,+..+RV,_J], RV,_,, ==

.ot RV, .

6) Busch et al.(2011), Byun and Kim(2013) SellA AHeE WAHEAS B Apds AgHsz
=7 2t} AA, Busch et al.(2011)& SSA/ME 25 W drE 499l WAREEE

A4 ANENRYS) AFHEE Stk 22t £ drelie o
o|§¢ 4 €Itk A, Byun and Kim(2013)€ S&P 500 A4A+E o2 CBORSIA AFdhe S&P 50090 te 2 VIX

S UAWEAR ARE o83t} IU £ Ao AeeAe] 712kl KOSPI 2000] obd, KOSPIE ti’de
ARR8l7)7F golslA] &tk AMlA, Busch et al.(2011), Byun and Kim(2013) &

KOSPI 200 sz e 48 WAuEd<

o A7n AAWEY oldA A7)HAREF = s A

HIEA] O Al

A% 2 Wsl} e, 5, dAuEge
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e et olfre o
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4, 2] 7 d3710E
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HEAS $3519S 1,
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JgvEAe) AU dS4aE ek Aze Agusd dauthe 49
A8 ¢ 5 9] R BY AN, bS] FHE AR APAFEREY AN B3

Bk & gle oEwel itk v R 7]EA A Huang et al.(2013) SollA AMEdH Rl gahes B oA diuisR

XA et Huang et al.(2013)= $TA1EE ddor ofdd AASARYY 34T A A A2
EYEAA, 2 FEAS AR ANSISITE A SudTelA RdE e
TS FQa] ofel¢n, 53] Chui et al.(2010)2 F=F4Agd Zdlde] f&40] o 454 SA4E

Jegadeesh and Titman(1993)¢] =g w4
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Q%A AZAA(], S logli+12)E AEd  2¢ ANHSR TP AausAe o]4d 4|
D AZy nE AAMEA o]AA Ar|aAr  IARIS T 2o
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eS|

% 7
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HEN oFoM AE Ao Mot Ze FEED: o|2N W|FAHRYO| Mg FACE
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(F 2) Helisy-0|2Y A7 |al7=ed A2

EE 20049 195H 20149 6€9] 7|3t AdWFA o]24 A7 ARG it AlAIE S|AEH Aot} 1o &
& B FEUS i, T, DY I dF|0R TReD, H P& LYY YA A7 A
gl gl AEuisy AddusAge] d44 949 BA4H AXZe4E FENY. aBln A5EAge 2
FEAA 2O AARFAAE T2 AA G Y A HAR-RVEE, sd BE HAR-RV-J&2¥, 18] 9
9 CE HAR-RV-CJE3dl| th3t Aoltt, 23 %9 ¢tk 2Ake] 27334 o] 2 H & Newey-West (1987)<]
oz 4% EEeARYH AMRAY deln 934 W, b, T A4 §5FE 1%, 5%, 10494 fo@
A3 TN Roltt. 2 BR 3914 DA B FAS KOS F-EAFOR TANGAR, ANE RE AR §
o Foltt, agla FEHS] Yok TEHse] AuY Yo gFI AR 249 RE A Y
98 d= E A% T8 4=
RVY? In(RVY?) RVY? In(RVY?) RV2 In(RVY?)
sjd A: HAR-RV 23
5 0.1712° 0.1321° 0.2270° 0.1261° -0.0896 -0.0463
D (2.99) (4.90) (3.47) (3.34) (-1.44) (-0.58)
5. 0.5341% 0.5271° 0.4330° 0.4611° 0.73827 0.6202
" (6.41) (11.02) (6.71) (6.46) (3.13) (3.91)
5, 0.2245 0.2824° 0.2396° 0.3300° 0.2051 0.2820°
M (3.57) (6.38) (4.17) (5.10) (1.26) (2.81)
P-BA% 1225.15 1290.00 496.51 520.17 57.26 86.23
23 R? 58.90% 60.14% 74.53% 75.40% 60.53% 69.79%
39 B: HAR-RV-J 23
5 0.4446 0.1815° 0.4277° 0.1902 0.1590 0.0488
b (6.47) (6.27) (4.50) (4.54) (0.93) (0.38)
3 0.3926° 0.5117° 0.3047° 0.4296° 0.5947° 0.5621°
w (4.64) (10.41) (3.61) (6.18) (3.10) (3.25)
5, 0.2194° 0.2777° 0.2515° 0.3334° 0.1528 0.2600"
M (3.77) (6.12) (3.90) (5.33) (0.75) (2.52)
49 -0.2631° -133.98° -0.2068* -208.40° -0.1852¢ -188.70
D (-7.43) (-3.19) (-4.23) (-3.38) (-1.80) (-1.44)
2% 1052.18 979.62 432.15 398.91 45.30 65.43
2% R? 62.14% 60.45% 77.29% 75.85% 62.01% 70.22%
sjd C: HAR-RV-CJ 23
50 0.4835" 0.1620° 0.4366° 0.1141° 0.1194 0.0717¢
b (5.61) (9.28) (4.39) (5.40) (0.59) (1.79)
50 0.4349 0.1749° 0.4075% 0.1888" 1.0348" 0.2480°
w (3.26) (7.10) (4.30) (5.84) (2.52) (3.19)
5O 0.0829 0.1170° 0.0470 0.1277° -0.3542 0.0641
M (0.93) (4.58) (0.44) (3.57) (-0.64) (0.76)
5 0.0271 32.5917 0.0762" 120.97° -0.0560 3.7269
D (1.11) (1.33) (2.54) (2.15) (-1.14) (0.04)
52 0.1204¢ 205.76" 0.0337 130.02 0.0581 -243.15
w (1.91) (2.01) (0.34) (0.85) (0.38) (-0.72)
59 0.2543" 165.32 0.3647" 235.29 0.5519 664.19
M (2.63) (1.03) (2.11) (0.87) (1.58) (1.53)
F-E7% 727.67 727.84 298.83 289.76 33.53 47.93
23 R? 63.02% 63.03% 77.99% 77.46% 64.86% 72.51%
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HEY ofFoIM A HZot Mot 2= HEETL O|FA APIEFZY g SHeR

@) A 4

(o) %

] 500 1090 1500 2000 2500

T8 E 20049 1978 201449 6970 437130 ¢ om Nxﬂ AdE %{ Ao} F4€ APE AR
AAE Fol S Bl Aol 5, ¥ (a)e
&2 Az 847t utdd HAR-RV-JRE3 0 2 HE 9 z‘fr-_;é) 3]

dx JJIXH AlA ]%% Jolct.
(D 4) A HEESA FHE AHWSHIC] ST HAR-RV-JZH 0}
55 . ‘ ' Te 24 Zay ' T . ; ; .
O HAR-RV =
ol 0 HAR-RV-
T HAR-RV-CJ

Fod
2 20049 195 20149 6€71A19] A7t QoA AAl AdWsa Ryoz e Fgd Add
J 7te] B¥ A 8 B4 £AE H|ud Ao|t}h. 9 a3 Aeueae By A8 Hlw #E3 Hor
HAR- RVE?%‘SLETH T@% AW E(0), HAR-RV-JEYP 2R € AdusA (), 282 HAR-
RV-CJRZo2%E FHE AdUFH (V) 37A Hlzix9) 44 ddusid (@) 2Re ] efys &
A FAEGY. 22% 2L @ﬂ 549 B4 £A4& v BES Aog A FHE xS 4
A AARFHAL i3t A7 3R A < CouelogramlEHE Uehdth X&& Azt 194 Al&F 100744 =
EA 3, AAL 5994 oo thel o] 27 7)EAM o]t}

(2 5) AN MEHSLY DY 23 AHUSY Zlo] 2E U S5 &4
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2 9, FH gl d37]3t
136871, N=2737, N=627}o|t}t. 12]a Hlwr]E
23 gt ARl ofFH 7)AE Theil's
U A%, McCracken(2007)¢] MSE-F A%,
Clark and McCracken(2001)¢] ENC-NEW
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Zi °/W°ﬂ <At Hrkslr] flstel McCracken 74 E57F vlu7|E RPET SAA SR o4
(2007)9] MSE-F 5A1%% Clark and McCracken 91 $5FA4S 2 ZA$2 3o, AddwgA] ng
(2001)¢] ENC-NEW BAZFS &7 ol &gty 7] g N o 79 Hrte] AHEE = H]ﬂﬂzz
MSE-F 54 %% ENC-NEW B4 th5o 4 = R AA2 tat 2y 717l
5 et & A Corsi(2009), Andersen et al.(2007)
of ©Jste] A|te HAR-RVEH, HAR-RV-JE 3

d - & = 37}3
AISE7F=(T7R71<:+1)ME;E (33) HARRV-CJZE 2ol 58 7 A%S 27k
| o &, Hlw7)F 230 HAR-RVEE st A

4714 8239 HAR-RV-JE& 7 HAR-RV-CJE ] 2
- . Tk € 38 AR, vlarlE 2¥9 HAR-RV-J
d= 7T_R_k+1t:]{dt+k:MSEO—MSE1 23] st Helrdel HAR-RV-CJEEY d
58 ANR-E Frteta, 1 Ade (E 3)d Al

- Alskgich, w2 A7 Suie] 7]Ed ek A

ENC—# W=(T—R— k+1)MSEl (34) Aoz AEste AdgTel AAATE 2714 A
HHFR 235 MRS o 5 M g

T—k = T oA Z_

VI, o= iy Rl — ZCH 7} Avke o AuE (F 5)d ANF 5
_ Hw7]E 28 HAR-RVEY, HAR-RV-JEE,
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A Fold B ME mgos ofF mYe o2 A ¢vE Hrle,
thet A AFREE via)E 299 MsEZE ¥, 3714 R9E(HAR-RV-SK®E, HAR-RV-
= A J-SK2¥, HAR-RV-CJ-SK2)7t o243 o
& AEnge ﬂ[SElo] Hu7|E Y] MSER Tt W A=A (F 3 AP FTFAA ) 2
= Aot} d &8 e AA F9A sk AdFFHA| tete] Hagit)
7He 98 A4 ](crltlcal value)E Clark and W4 HAR-RVEE, HAR-RV-J®3, 2|3l HAR-

McCraken(2004)2] 5-2E3 2F(bootstrap process) RV-CJE&ol| gl o= 37}e] Zéiéﬂr AvEH,
o 2RY ATE dAXNE 71Fo s Frigg Y BAEH AZ9AE Feldlo] 243 HAR-RV-J
B AT JgRge o &8 s tigt B4A Tgo] Py o g $43 o &S Helth Mincer-

ol Angt H7te skl kol A Theils  Zarnowitz 34 AW Slox, ddEFHA

13) R2EMTY ] AAXE http://www.kansascityfed.org/publicat/ other/criticalvaluesftec xls *}O]E"ﬂ/ﬂ Agee BAE &
o] A3, °]+ Rapach and Wohar(2006), Naes et al.(2011) &< AFolA ALEH 7]E3} 3}
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(E 3) 2720l deltisd-0l2Y X772y olSdn

A7 Y EEE o] &ot AHUTA o|dA A7|FARF Y vle] AAHF o] et S AHE Hriet Aol
Gl o 2 AR AL 20099 1€ 290z, B F47|7- IA7IZE 1,000AH Loltt. n| &7k A
, 2?% 29| 7R At en, EAE AlEg o]l o]F7]3E A e oSV U ABTF AARAA &

£ 317] flste] 3713k Ho|wEy o)t 7 B oS4 H g7l AAIA 9 oS4 74| Mincer-Zarnowitz
1969 3749 AHE (RS o] &atdth vlar)E By tid Hengel o5 /A o5& Theils U A%,
McCracken (2007)2] MSE-F 5A4%, Clark and McCracken (2001)¢] ENC-NEW B4 & o] &3ith. 9AdA
A, b, ce 4D FY5E 1%, 5%, '10% A e AFS FAIZ Aol

HT e }-n o

AEEFHA (SRV) 2198 APFEFAHA (LSRV)
HAR-RV HAR-RV-J HAR-RV-CJ HAR-RV HAR-RV-J HAR-RV-CJ
g A: 94 4=

M-Z R2 47.43%  48.50% 48.33% 51.81%  51.75% 50.76%

» HalE B HAR-RV  HAR-RV HAR-RV-J HAR-RV HAR-RV HAR-RV-J
Theil's U 0.9751  0.9789 1.0039 1.0022  1.0162 1.0140
MSE-F 34.9345 29.5495° -5.2509 -2.9830 -2.9830  -18.8762
ENC-NEW 68.5725% 178.2679°  11.0378° 0.4065 93.0239°  90.5721°
g B: Fd 43

M-Z R2 45.29%  45.62% 45.35% 56.97%  57.18% 56.67%

» Hw7)E Y HAR-RV  HAR-RV HAR-RV-J HAR-RV  HAR-RV HAR-RV-J
Theil's U 0.9859  1.0006 1.0149 0.9946  0.9785 0.9838
MSE-F 3.9050°  -0.1609 -4.0085 1.4693°  5.9876° 4.4941°
ENC-NEW 2.5370¢  1.9899" -0.5012 0.9220¢ 19.4234*  18.7775
g C: 9¥ 4%

M-7 R2 45.48%  44.80% 59.35% 59.35%  57.63% 55.10%

» Hlw7)E 23 HAR-RV HAR-RV HAR-RV-J HAR-RV HAR-RV HAR-RV-J
Theil's U 1.0199  1.1128 1.0911 1.0477  1.0950 1.0451
MSE-F -1.2106  -6.2853 -5.1757 -2.8199  -5.3764 -2.6783
ENC-NEW -0.2491 -1.3518 -1.0785 -0.4835  0.8640° 2.4439°

G 2aWF JEARZARY DI} Y A4S0 G AL o
9% HAR-RV-J2%
P

ovzﬂ; 9, AREZER BEE 283 7
77, agln 28 AAxFAR] AL

o &7
Y o Z27]7k 4 HAR-RV-JZ3&0°] HAR-RV
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TEE: ke TEE:
RV'? In(RV'?) RVY? In(RV'?) RV'? In(RV'?)
g A: HAR-RV-SK 2%
5, 0.3861° 0.40561° 0.3799° 0.2957 0.0055 0.0928
(5.58) (2.73) (4.34) (7.20) (0.04) (0.74)
by 0.4033° 0.3696° 0.3305° 0.3639° 0.7153° 0.6042°
(4.86) (8.24) (4.41) (5.44) (3.24) (3.56)
5, 0.1682° 0.1967 0.2041° 0.2749° 0.1452 0.1687
(3.08) (4.98) (3.37) (4.96) (0.76) (1.58)
9100 0.0010° 0.1255° 0.00041 0.0910° 0.0011 0.0950
(2.50) (6.17) (0.68) (2.88) (1.04) (1.23)
") -0.0119° -0.8782° -0.0086° -0.5777° -0.0057 -0.5299°
7o *100 (-8.18)  (-16.03) (-4.39) (-6.97) (-1.57) (-2.68)
F-BA% 872.16 974.73 351.40 383.87 36.26 59.24
23 R? 62.98% 65.54% 77.61% 79.10% 62.24% 72.92%
 EE BT dSAH
M-7 R? 48.60% 53.39% 45.27% 57.28% 41.43% 55.59%
» ¥w7]E 28 HAR-RV 28
Theil's U 0.9751 0.9657 0.9923 0.9863 1.1409 1.1217
MSE-F 34.9983° 48.6236" 2.1175 3.8037° -7.6546 -6.7273
ENC-NEW 128.4224*  121.3688" 12.0055° 12.6531° -1.3659 -0.7284
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(E 5) Adlozet ASHTE Fsls xtE B3| HEZHn (Al%)
PEEE EEE PEEE
RVY? In(RVY? RVY? In(RVY? RVY2 In(RVY?)
#'d B: HAR-RV-J-SK 23
3 0.4406° 0.4016° 0.4198° 0.2920° 0.0863 0.1087
b (5.92) (12.60) (4.04) (6.84) (0.46) (0.76)
3 0.38482 0.3678° 0.3063% 0.3649* 0.6630° 0.5937%
w (4.51) (8.25) (3.60) (5.46) (3.20) (3.34)
3 0.1830° 0.1957 0.2262° 0.27222 0.1390 0.1669
M (3.41) (4.99) (3.50) (4.94) (0.69) (1.56)
49 -0.1254 36.5559 -0.1087¢ 35.8586 -0.1175 -71.2950
D (-2.72) (1.59) (-1.92) (0.68) (-0.86) (-0.53)
95100 0.0012? 0.1213° 0.0006 0.0876° 0.0013 0.1063
D (2.99) (5.91) (1.12) (2.70) (1.20) (1.37)
A8100 -0.0080? -0.9048" -0.0052° -0.6000? -0.0026 -0.48512
D (-6.14) (-15.73) (-3.80) (-7.06) (-0.64) (-2.37)
F-EA% 738.62 812.66 208.13 319.45 30.34 49.04
23 R? 63.37% 65.56% 77.95% 79.11% 62.54% 72.97%
n JEE g3t =47
M-7Z R? 48.91% 53.39% 45.16% 57.44% 40.62% 53.02%
» Blw7|F 23 HAR-RV-J 2%
Theil's U 0.9929 0.9634 1.0117 0.9849 1.1366 1.1481
MSE-F 9.78722 51.9977° -3.1679 4.1975° -7.4514 -7.9994
ENC-NEW 36.90242 119.2792? 8.9005% 14.2224* -1.5236 -0.5257
J'd C: HAR-RV-CJ-SK 23
4O 0.4504 0.1267° 0.4025° 0.0992? -0.0162 0.0395
b (4.83) (6.52) (3.97) (4.43) (-0.07) (0.80)
5 0.4579* 0.20512 0.4426% 0.2033? 1.1659° 0.2765°
w (3.29) (8.04) (4.61) (6.29) (2.87) (3.37)
4O 0.0371 0.1184* 0.0078 0.1276° -0.3836 0.0628
M (0.42) (4.57) (0.07) (3.68) (-0.70) (0.75)
4 0.1145 14.9952 0.1227% 43.2963 -0.0434 -15.4809
D (2.88) (0.55) (2.76) (0.68) (-0.44) (-0.14)
49 0.1222° 232.1480P 0.0259 127.1946 0.1149 -196.7182(-
w (1.90) (2.17) (0.25) (0.86) (0.67) 0.59)
Y 0.2771° 168.1075 0.4057" 281.6952 0.5598 649.7548
M (2.90) (1.05) (2.28) (1.03) (1.61) (1.49)
995100 0.0013° 0.1529° 0.0011° 0.10012 0.0017 0.0878
b (3.10) (7.07) (2.15) (2.96) (1.43) (1.22)
9100 -0.0056* -0.0296 -0.0027¢ 0.1050 -0.0026 -0.0638
D (-4.06) (-0.58) (-1.81) (1.11) (-0.54) (-0.35)
F-EA% 563.91 561.46 228.56 220.99 25.44 35.89
23 R? 63.80% 63.70% 78.39% 77.82% 65.55% 72.85%
s ¥ E g3t g =43
M-7 R? 48.50% 51.52% 45.00% 57.00% 36.41% 50.89%
» Hlwr]E 23 HAR-RV-CJ 28
Theil's U 0.9986 0.9845 1.0074 0.9917 1.1394 1.1776
MSE-F 1.8902° 21.4697° -1.9925 2.2755 -7.5862 -9.3512
ENC-NEW 22.7610° 23.2311% 7.9224°¢ 4.8920° -0.5075 -0.4409
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N3 AR gt AALD AR Aot A5 A I o771 rﬂz LHAR-RV-SK®¥, LHAR-RV-J-SK
28 183 LHAR-RV-CJ-SKEE o2 7R3 AdFEuxtel 2add AA T U2 JFE5le] Anuidd) o
‘d 543474] AHRE AN 25 9 %k% }Z}«] 1}7]”4”4 ]E’L“é% Newey- West(1987)f] ‘%}m_‘l z
fﬁ—gx}i-rﬁ Axkstant, 9384 A, b, e A4 fd5E 1%, 5%, 10% A +98 AFE FAG Ao
239] 3 A4 FA 3 FAH °94‘*f_’_ F 574]3“’2 4/\]5}"% Zﬂ/‘l!ﬂ ZE d%s —4“*013} %@%
A
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TYLON

z1
gt Sinige] An Xé‘:“ g3 AEA Y] 249 RE AAST £ G} AFHEE ¥36

4 AR &) 5(-)9 FYENE Ay e RyozReo 4y SKAY 249 R““f—-r
B AASLY. SRS O]%??} 243 Hrle AA7|A 20094 195 A2 A1F AL sta, #d 234
t %o A5y 5ds 23S 9t 24 23 d 243 H7HE Mincer-Zarnowitz(1969) ﬂ:ﬂé}«] ArgE
]

TPL 4>

(RS o] &dtn, HurE Edd tigh Adrdol o =8 /fA of2E Theils U EA4A%, McCracken(2007)9]
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A Study on the Information Effect of Realized Skewness and
Kurtosis in Volatility Forecasting Using the
Heterogeneous Autoregressive Model”

Cheoljun Eom™ - Jong Won Park***

Abstract

In financial markets, there are many studies for improving the predictability of future
volatility by combining the heterogeneous autoregressive (HAR) model and realized volatility
(RV) using intraday high-frequency data. We examine the predictability of future volatility
based on expanded HAR-RV models including realized skewness and realized kurtosis proposed
newly in this study using the intraday high-frequency data of KOSPI. In the study, we utilize a
modified method that improves the problems from the previous studies, which may occur in the
process of separating the continuos elements and the discontinuous jump elements from the
realized volatility. The main results are as follows. First, the HAR-RV model shows the high
explanatory power with respect to changes in future volatility, and application of the continuous
element and discontinuous jump element of realization volatility into the model separately is
useful for enhancing the explanatory power. Second, the HAR-RV model including realized
skewness and kurtosis proposed in this study shows obviously improvement of both the
predictability and explanatory power for the future volatility. Realized skewness and kurtosis
can have additional information reflecting the volatility characteristics resulting from the
action and reaction of various heterogeneous investors with different time horizons. And our results
suggest that realized skewness and kurtosis are useful variables with additive information for

predicting the future volatility in the HAR-RV model. The usefulness of these variables is well
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established regardless of controlling the volatility leverage effect and intra-day return seasonality
effect in the model.

Key words: Intraday high frequency data, Realized Volatility, Heterogenous autoregressive
model, Realized skewness, Realized kurtosis
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