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The Correlation of High-frequency Volatility
among Index Constituent Stocks
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Abstract: This paper will study the high-frequency volatility of index from a brand-new perspective. The

volatility of index will be decomposed into two separate dimensions-sum of volatility and correlation of vol-

atility. The consistency between these two dimensions and the volatility of index will be checked and dem-

onstrated separately under increasing stage, decreasing stage and fluctuating stage. Finally, this two varia-

bles will be applied to construct prediction equation for volatility which will be compared with other predic-

tion models.
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Lk AR T 2E A R E Xl R T Bk E S
[F RS 2 T SCRXF G AR S [ X i 4 1) LN
HAR-RV FE R AT [T 445
Ln(RV/) =a+ B, In(RV/ )+ BuIn(RVL )+
Bt IN(RVE ) +e, an
Horp, RV O Hi— > T0 20 B 2 52 Bk 8 %5 RV
N HEEHB S E RV O A E LB gl R 1y
i 8 LR B3Ok,
W SC AT i s HAR-RV-CJ B R 1) AR i S 76
& HAR-RV BB () 2L Al o oKf U 3l 0% fiff Oy i 22
S AR TR 10 R B R S A2 9 o T AS S 22 T ) 2 K 95
W Bl A il A AT R 4 B FRH G . 32 )
KK rho, 5 sum, F8FRELI C 5 T, I 4%
HR b T Y D vk R RS B (R RN B R S A i A
AR R Nk -
Ln(RV) =a+B.u1n(rho/ ) +BalnCrhol )+
B In(rhoi 1)+, InCsumy 1)+
B InCsumi ) + B InCsum® 1 e, (18)
Fosrholty s sumi o3 B S8 b5 5 rholy s sum
N H EE BB AR AR I s rhoit 1 s sumity iy J BE B 45
25
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bR

[ B SRy T B o) S A TR 4 B g o A 7R
(AR AR 1 000 B T 320 47 25 4% T kg 1 10 A 0 A AR
AR T8 51N A LA T 20 DA 6 A - 1%
Z= B )7 i (RMSE) | 4 %} 1% 2% F- 2 (MAE) | A % 5%
224 XHE - (MAPE) R K 75 /R AN 25 R E(TIO)
I3 E LA

RMSE:\/% I (9t —yp)® 19

MAEz%E;’;ﬁ’H | 5t — yt|? (20

MAPE=100 517, | JL 02 21)
n vt

TIC:N/%ZET“. | (yzfyz>2/<J%2;’;*f’< V(3 +

%Z;’J;;l(yw?) (22)

For T kA i o O REAR SR BN B H & 9 2 500
{H vt A, dRB T RIA W PR YA~ R
ZEVEHIE AR /N 35 B P00 R B

R5 BEBEIMBRERYUS SN R

LNHAR-RV  LNHAR-RV-CJ] LNHAR-RV-RS
a —2.5417 "~ —1.865" "~ —0.888 *~
B 0.493* 0.020" ** 0.4217 "~
Bai 0.177**~ 0.003 0.173%*~
Bt 0,151 "~ 0.030" ** 0.210" "~
Bz / 0.488 ** 0.736* "~
Pz / 0.162* "~ 0.169* *~
Bz / 0.135" * 0.081" *
Adjusted
R squared 0.352 0. 355 0.372
RMSE 0.735 0.720 0.705
MAE 0.551 0.532 0.523
MAPE 4.133 4,067 4.002
TIC 0.028 0.027 0.027

T AE B SCRHR 5T e BRAE AN [R] 1 K 4856 5
UL« A 35 AR 19 8 R U 3l (9 A S P B A7 7E B 3% 22
it T LA TR 0 4045 R0 0 2 40 K 48 B oy Bt
7. XAy LNHAR-RV 5 LNHAR-RV-C],
XFF BBl B KA ST Bk = R B R
IRCHE B A B 19 90 20 FAR AL KRR 1 10 26 AR
FEASN BN . 1 T 23k K 4 i 1 2K (18) A 7Y
A #x LNHAR-RV-RS #iAY,

26

Fo6 BEHEHRMBEERYNES SRR

LNHAR-RV  LNHAR-RV-CJ] LNHAR-RV-RS

a —1.271" "~ —0.775% %~ —0.198
B 0.492" * ¥ 0.020" * ¥ 0.350" * ¥
Bai 0.277% %+ 0. 010 0.282% % *
Bt 0. 147 x> 0. 007 0.2047 "~
Bz / 0.452* "~ 0.726" "~
Paz / 0,247 %~ 0.123**
Bz / 0.184" * 0.184" **
Adjusted

0.421 0.422 0. 440
R-squared
RMSE 0.822 0. 825 0. 806
MAE 0. 651 0.658 0.630
MAPE 5.233 5.297 5.067
TIC 0.032 0.033 0.031

R7T BETHEMRERUSSHUBR

LNHAR-RV ~ LNHAR-RV-C] LNHAR-RV-RS
a —0.873* %~ —0.521*~ —0.312
B 0.829" * ¥ 0.034™ " 0.354" "
Ba 0.121**~ 0.028 0.154*~
B -0.012 0. 042 0.351% 7"
Bz / 0.673* "~ 0.992 *~
Paz / 0.187* *~* 0.226* "~
B / —0.057 —0.204% *
Adjusted
R squared 0.725 0.758 0.760
RMSE 0.728 0.698 0. 668
MAE 0.566 0. 550 0.534
MAPE 4,472 4. 337 4.222
TIC 0.028 0.027 0. 026

VE L FE 57 PR A A SR R A OO IR 2 I R
Horo L B EBLA RRE 1% 5% L 10% KT
BE W T BB A v 2 BT 0 B AR A 3
4553 57T M s W LLE I LNHAR-RV-
RS BEAIFE = A By B 10000 A8 2028 #0024 1Y
51U A V& 225 102 18 5 4 4 8k, LNHAR-RV-C]
B Fe RS R E 76 R # bk B B v Tt v 3¢ 3
FL B R AL GeRi R i i % A5 AR LA R
BEME LT LNHAR-RV-CJ #5551, Bk BK % 12
T 2B T A BE Y B 3 2 4 B R
FESE AR A 1 3 3k B 5 T R T (Y
BRI A 7. LNHAR-RV-RS # 78 rf 5 A~ 4 B
P TR i ] )1 e 357 8 300 s ol BLARL ) S0 R A

&b
He JJ o
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X IX — 22 S Je IX RE BRAE Y < X T S A L
R ER 3 e — Mt A R I ) KBk U i
RO AR 35 %0 180 U5 DA B 3000 ) A A A9 A
XN o AR X TR J7 35 - B T A AT o 4 1
AR SR A 48 J5E S0 PR X6 R 010 248 T2 iy DA K AR ) B i
AL G 1 B A AR RO 3 G ) R A A Y
TR DA TG AR A 1 B 1 gk 8 0 00

6 HitRE

AL RN A8 WO S b AT IR ik . 1 e X R
() P~ GE E A 3 R A B 384T T 0028 i iR PR ST
Gy #E— 2Bl ] copula LAY HEAT T E Y — Bk
ST« dRJ LI O e i R AT T sl 3R R A i A
RIBR A . AR SRE5IE R WL X RE B IR A AN AT LA ]
FATAR B o fifp T RN 1) 3 AN [] R 38 A i cinl sl 3
TN 2 BRI A T LA 5 5 Bl S Sk R A 0 A TR 1Y
Py ok B 22 9 A 5015 B - 2k B B A 9 00 T
ROR T 25 2R AL 25 68 U5 Bl R A BT 5 A 0 A
PR T — TP 257 T 1) R B

PAASCIA 19 AR g ZE 0l A8 )5 22 iR IT ik
AT LA R Fh T AR B AR A 0 i K4 A0 S 90 8l 1)
B b AT T9U% B A X R 8 B0 32 O g 52 )
ZH.

S E 3k
(1]

ANDERSEN T G, BOLLERSLEV T. Answering the
Skeptics: yes, standard volatility models do provide
accurate forecasts [ J]. International Economic Re-
view, 1998, 39(4):885-905.

BARNDORFF-NIELSEN O E, GRAVERSEN S E,

SHEPHARD N. Power variation and stochastic vola-

(2]

tility: a review and some new results[J]. Journal of
Applied Probability, 2004, 41(1):133-143.
[3] KIM C, MARK P. Realized range-based estimation

of integrated variance[ J]. Journal of Econometrics,

2007, 141(2) :323-349.

L4]

[5]

[6]

L7]

L9]

(10]

[11]

[12]

[13]

[14]

BRIEE, sttt o, 22k & BRI 19 T 92 307 3 AR
WEFELT ] ARG TRl 2006, 21(1):6-11.
ANDERSENT G, BOLLERSLEV T. DIEBOLD F
X, et al. Modeling and forecasting realized volatility
[J]. Econometrica, 2003,71(2):579-625.

P, x4, Copula BEBIAE IP BB AR G HERT 58
R I ). BOgE TS5 B, 2010, 29(5) :890-898.
Kz HIFE. Copula BYZHE 2 2 Bl 11 7 IE /Y 1
B S, 2014(2) :91-95.

CORSI F. A simple approximate long-memory model
of realized volatility [J]. Social Science Electronic
Publishing. 2009, 7(2):174-196.

MERTON R C. Option pricing when underlying
stock returns are discontinuous[J]. Working Papers,
1975, 3(1/2):125-144.

ANDERSEN T G, BOLLERSLEV T, DIEBOLD F
X. Roughing it up: including jump components in the
measurement, modeling, and forecasting of return
volatility[ ] ]. Review of Economics & Statistics,
2007, 89(4).701-720.

HUANG X, TAUCHEN G. The relative contribu-
tion of jumps to total price variance[ J]. Journal of Fi-
nancial Econometrics, 2005, 3(4):456-499.
ANDERSEN T G, DOBREV D, SCHAUMBURG
E. Jump-robust volatility estimation using nearest
neighbor truncation [ J ]. Journal of Econometrics,
2010, 169(15533):75-93.

ANDERSEN T G, BOLLERSLEV T, DIEBOLD F
X, et al. The distribution of realized stock return vol-
atility[J]. Journal of Financial Economics, 2001, 61
(1) .:43-76.

DEO R, HURVICH C, LU Y. Forecasting realized
volatility using a long-memory stochastic volatility
model; estimation, prediction and seasonal adjust-
ment[J]. Journal of Econometrics, 2003, 131(1/2):
29-58.

27



	上管科2017-5内心(3) 22
	上管科2017-5内心(3) 23
	上管科2017-5内心(3) 24
	上管科2017-5内心(3) 25
	上管科2017-5内心(3) 26
	上管科2017-5内心(3) 27
	上管科2017-5内心(3) 28
	上管科2017-5内心(3) 29

