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Table 3 Results for Realized Semivariance and Volatility Forecasting
B' = p’ by ba bi b, b
1.403E-05"" 0.442**° 0.402""" 0.087
% (2.370) (7.969) (4.085) (1:273)
1
1.825E-05""* 0.796*** -0.018 0.459 """ 0. 065
(3.557) (5.589) (-0.255) (4.738) (1.089)
2.201E-05*" 0.420**" 0.293°*" 0.178°*
% (2.359) (6.684) (7.882) (3.956)
S
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Figure 1 Estimated Coefficients of Realized Variance and Semivariance
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BEM EBRER , AR BUE Y IE AR
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AT FI 5 A A
RV,,., =B+ b.BV,+ RV, +¢, RV, + 5., (18)

Hoeb BV, W AME | REREHMN S REEE, 6,
WHEERS,E WMET, &, T

E18) Rk W5 | R RME BN L E L&
SEHES (R BAELER) , BL R E4
AT 11T R4 " BERA“ 1" BEER
SEBHRMTMEE R GR3—F, R4l 484
YR, 4 S R TR UM R 1R 5K 22K FI66 K . i F
ESEFW S FE R T AN ER K, HHLR
SRIMEMBEEREMD, B 1 RN, 5, Hib
RPN HEHEI% KT FB%,

ARGV & 7S B RR A 22 py BT, D

RV, .= B + &AL + BV, + ¢, RV, , +

b RV, + &l (19)

Hor, gt A HBET, b, N B R B, e, A EHI

R4 "W BHEK."B" RKSEIRAMSER
Table 4 Results for “Bad” Jump, “ Good” Jump and Volatility Forecasting

B’ =g = B’ ¢; b; ¢; ¢. b, b
1.633E-05*** 0.471***  0.403°* 0.084
(2.850) (6.924) (4.131) (1.269)
1% 2.073E-05*"* -0.301°**" 0.425*"* 0.446°* 0.062
(4.131) (-3.438) (6.393) (4.649) (1.064)
1.928E-05*** 0.572"" -0.108 0.417""* 0.444 """ 0.062
(3.953) (2.575) (-1.191) (5.983) (4.595) (1.057)
2.436E-05*** 0.448*"* 0.294 """ 0.174*""
(2.629) (7.078) (8.042) (3.912)
5% 2.517E-05 """ -0.173" 0.436""" 0.305°"" o175
(2.841) (-1.856) (6.629) (8.297) (3.892)
2.536E-05 """ 0.148° -0.173**  0.438°**  0.304°"* 0.0
(2.942) (1.739) (-1.963) (6.491) (8.054) (3.850)
4.663E-05°° 0.242°"* 0.250°*" 0.298*"*
(2.316) (14.335) (3.348) (4.225)
»Fx 4. 886E-05°" -0.262° 0.228*** 0.261°** 0.290***
(2.548) (-1.793) (16.768) (3.150) (4.191)
4.902E-05"*" 0.236" -0.284"* 0.228*** 0.262"°"" 0.290"""
(2.543) (1.944) (=2.140) (17.490) (3.153) (4.194)
8.874E-05"*" 0.168 """ 0.181""" 0.226°""
(2.553) (5.549) (3.000) (3.947)
66 F 9.001E-05*"" -0.253" 0.149*** 0.198 """ 0.222**
(2.785) (~1.706) (6.013) (2.577) (3.489)
9. 160E-05*** 0.017 -0.427°  0.158**  0.201°" 0.220*"
(2.859) (0.190)  (-1.662)  (5.285) (2.474) (3.492)
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Figure 2 Estimated Coefficients of Negative and Positive Jump Variations
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Table 5 DM Statistics

RS Tesmie: BAsme Bvsme BYsme e sme

—_

RVVS5RIA? RV™ SRV

1K 2.396 2.277 0.037 0.170 1.934 1.890 2.485 1.834
5K 0. 662 2.170 1.884 2.434 -0.175 -0.253 0.752 1.194
2 K 1.776 1.740 2. 146 2.033 1.598 1.533 1.899 1.777
66 X 1.478 1.676 1.705 1.192 1.181 1.249 1.745 3.291
|6 FEERIR
Table 6 Out-of-Sample R}
Ry® RVA" RV® RV™- RV RIAP RVA*
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5K 0.510 0.441 0.512 0.509 0.514 0.516 0.521
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Table 7 Results for Negative Jump Variation, Positive Jump Variation
and Volatility Forecasting under Complete Lag Information

I ¢ o) . b b b brm bJm bem
1 % 2,662E-05"*"  0.534*** -0.147" 0.373"""* -0.311 -0.191 0.477*"° 1.322°° -0.192 0.057
(5.370) (2.659) (-1.814) (6.421) (-0.803) (-0.552) (4.072) (2.262) (-0.566) (0.886)
5% 3.996E-05 *** 0.051 -0.121% 0.397* -0.031 -0.169 0.343**" 1.277* -0.09 0.099"*
(5.145) (0.367) (-1.704) (6.968) (-0.059) (-0.727) (5.831) (2.192) (-0.160) (1.768)
2 % 7.508E-05°""  0.134° -2.157° 0.179°** 0.778° -0.616"" 0.188°"" 0.748" -1.278°" 0.339***
(5.110) (1.792) (-1.942) (5.833) (1.786) (-2.008) (3.072) (1.718) (-2.436) (2.955)
66 % 1.159E-04°**  -0.032 -0.297° 0.101°** 0.103 -0.918°" 0.151** 0.180 —1.781*""0.346"""
(4.298) (-0.495) (-1.911) (3.273) (0.295) (-2.539) (2.195) (0.134) (-2.650) (2.875)
"8 AMKBENERREENE 2R
Table 8 The Second Definition of Negative Jump Variation and Positive Jump Variation
M é; o] b. b bn
1% 1.877E-05 " 0.718""" -0.137" 0.345°" 0.461°"" 0.059
(3.814) (3.180) (-1.857) (3.977) (4.938) (1.066)
5% 2.492E-05 """ 0.210 -0.111 0.426""" 0.303°** 0.170***
(2.825) (1.098) (-0.910) (5.639) (8.215) (3.892)
2 % 4.842E-05"* 0.315* -0.233"° 0.217**" 0.262°"" 0.291**
(2.504) (2.146) (-2.245) (8.594) (3.125) (4.216)
66 % 9.059E-05 """ 0.176"° -0.320"" 0.164""" 0.198°" 0.223**"
(2.848) (1.670) (-2.074) (3.718) (2.533) (3.400)
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d)m ﬁm.( + 83#1
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“Bad” Jumps, “Good” Jumps and High-frequency Volatility Forecasting

CHEN Guojin"?* ,DING Jie' ,ZHAO Xiangqin'
1 School of Economics, Xiamen University, Xiamen 361005, China

2 Wang Yanan Institute for Studies in Economic, Xiamen University, Xiamen 361005, China

Abstract ; Accurate volatility forecasting is vital to asset allocation and financial risk management. With the advent of big data
era, measuring and forecasting stock volatility with high-frequency stock data becomes possible.

One way to utilize high-frequency stock data is to use realized variance and its components to predict stock volatility. We de-
compose the realized variance into two parts, namely the realized negative semi-variance and the realized positive semi-variance.
In the limit form, the continuous motion in realized negative semi-variance and realized positive semi-variance are the same, and
the only difference lies in the jump part. To isolate the pure effects of stock price jumps on volatility, we further extract the nega-
tive and positive jumps. We then apply HAR models to study the asymmetric effects of jumps in opposite directions on volatility.
Based on DM statistic and out-of-sample R% , we further investigate negative and positive jump variations’ ability to improve vola-
tility forecasting.

The results show that; (DNegative jumps ( “bad” jumps) correlate positively with future volatility, whereas positive jumps
(“good” jumps) correlate negatively with future volatility. @Since both “bad” jumps and the rise of continuous motion increase
future volatility, higher negative semi-variance thus corresponds to higher future volatility. On the contrary, “good"” jumps and
the rise of continuous motion influence future volatility in an opposite way. The sum of these two competing effects therefore gives
rise to an insignificant role of positive semi-variance in predicting future volatility. (3)“Bad” and “good” jump variations can
greatly improve both in sample and out-of-sample volatility forecasting.

Our research demonstrates how we can employ the sign information of intraday returns to more effectively predict volatility
and assess asymmetries of jump variation’s impact over volatility. The use of “bad” and “good” jumps can significantly improve
accuracy in practical volatility forecasting,

Keywords; “bad” jump;“good” jump;volatility forecast;realized volatility ; high-frequency stock market data
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