Advances in Applied Mathematics BZF #2433 &, 2021, 10(8), 2648-2659 Hans X
Published Online August 2021 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.108275

4
d
w

BT ERR shim th MR P EREm R ERT
RITHT

s, RAEE, oFL
KB TR S, W K

Email: tonggs@csust.edu.cn

Whs H: 2021487 H2H; FHBEM: 2021487 H21H; KA HM: 20214F8 A3H

=

XHBER T S H EET ORI AR R TR SRR TR TEEZ —. 53k, A30EERIE
AT 58 ROREE R BB ER IeB, BRI 22 RS I 7 A R B BR Bt % s AR5, 4T
Xt R4 ) SRR R R SR, B ERAS SIENRER S RTNENEHEENN; &5, BRAERE
BERIERBERYWEE T ANER. BAKNR: 1) SERG. LEIAR. KERFERBIRMEAH
HEEVWR. 2) 70%NEETREFRATE, 5 “KMARE" WESHEYE. H—JiH, F30%H
BRI SAEBRERBEI M 45 R EEA G, XWRRE NGB RKRERMAGEE”. 3) H/E.
WEE., KETELBRR, HPRRIMIRE, EMSTEEREE,

XA

=T, BRERGE), HARME, EEFR

Analysis of Important Nodes in
China’s Stock Market Based on
Jump Volatility Spillover
Networks

Xubin Hu, Shouyao Xiong, Qingshan Tong"

School of Mathematics and Statistics, Changsha University of Science and Technology, Changsha Hunan
Email: tonggs@csust.edu.cn

Received: Jul. 2", 2021; accepted: Jul. 21%, 2021; published: Aug. 3", 2021

CRIEE

SCESI M WM, REAFE, . ST BRRR S 2% ) b R R T B A ). Rk R, 2021,
10(8): 2648-2659. DOI: 10.12677/aam.2021.108275


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.108275
https://doi.org/10.12677/aam.2021.108275
http://www.hanspub.org

BRI 4

Abstract

The identification of important nodes in the stock market and the analysis of their influencing factors
are one of hot topics in financial risk management. To achieve this purpose, this paper first extracts
jump volatility in the Chinese A-share market by using intraday 5-minute high-frequency data and
uses the Granger causality test to construct a jump volatility spillover network. Then, five network
centrality metrics are used to construct a comprehensive index to measure the important node.
Finally, we identify the major factors, which affect the important nodes with panel data regression
analysis. The research found that: 1) Hubei Fuxing Science and Technology Co., Ltd., Shanghai Me-
chanical & Electrical Industry Co., Ltd., and Changchun High and New Technology Industries
(Group) Inc. are important nodes in the stock network. 2) 70% of important nodes have a large
market value, reflecting the risk of “too big to fail”. On the other hand, 30% of nodes with a small
market capitalization also play an important role in the jump and volatility network, which also
means that the risk of “too relevant to fail” cannot be ignored. 3) Network nodes with larger mar-
ket value, higher price-earnings ratio, higher book-to-market value ratio, and lower turnover rate
tend to have stronger importance.
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Table 1. Descriptive statistics of stock jump volatility

® 1 REMRRERRER ST

B AR HfE NGRS e J5E 2% 4 i 2 2 5 ADF-t

SZ000012 1.1736 3.5307 136.0696 9.0253 —13.4038***
S$2000021 1.1959 3.4284 149.1344 9.2120 —12.8907***
$7000025 3.7109 10.5095 140.7632 9.2167 —11.2816***
SZ000026 1.7520 5.1312 220.4811 10.8068 —12.3314***
SZ000036 1.6971 5.0177 226.2600 11.4165 —13.5044***
$Z000049 0.8603 2.7918 209.7211 11.0318 —10.7232***
$7000055 1.8820 4.4709 35.6485 4.6282 —11.1301***
$7000060 1.5512 4.5849 146.8718 9.2697 —10.1091***
$7000069 1.1485 3.8534 304.5677 13.0166 —11.4076***
SZ000078 0.8799 2.5633 84.3358 7.3802 —11.3614***
SZ000089 1.1550 3.0491 54.6049 5.8006 —12.1534***
S$Z000090 1.6544 4.9432 244.6452 11.3373 —12.1252***
SZ000096 0.8247 2.5469 114.2625 8.7917 —10.5686***
SH600993 0.9616 2.7695 54.1283 5.5217 —11.1188***
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Figure 1. The top 100 stock networks by market capitalization in 2011
1. £ TFH{EHERAET 100 B9 2011 SERREMLE

Figure 2. The top 100 stock networks by market capitalization in 2015
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Figure 3. Centrality score in the dimensions of the cross section
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Figure 4. Centrality score under the dimension of time series
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MR A FE S HS R K TE AR, HHERSE TS TG 726, AT “KimAses” fEs.
X T E RS E SR, MAZ KT AR FLLE S E. B—JH, WA R EFANRAERMN
WiE, HARTEBRERDE B N 25 b e A AR, X B U B AT R G R R A Re ] .

NTRIE ER G R QAR ENE, A1 BT E T 13 MEEM GO S EEEAEAERT 39
(10%) SR TE, KIN 13 - PIRELAE 26 K (15 39 K1 66.66%) K EI S, [FIFE =G A
JIRINE R A BB AR KTTE AR, BRI R R R g .

Table 2. Important stocks identified by comprehensive metrics
2 FEEERMINEERE

P B AR JBe EE A 2006.01.04 2018.12.28 FITE
1 000926 18 2 IR Ay 7.48 6.12 6.36E+09
2 600835 AL 3.71 14.55 1.29E+10
3 000661 KEEH 3.05 175.00 2.73E+09
4 000830 BT 3.50 9.80 6.87E+09
5 000420 HAALET 2.40 1.90 2.30E+09
6 600298 GHLEERE 9.31 25.23 4.57E+09
7 000402 ) 9.50 6.44 1.80E+10
8 600007 rh [ [ B 4.90 12.80 2.54E+09
9 600059 e yAl 6.30 6.60 3.99E+09
10 600085 [Ef= % 14.05 27.50 4.13E+09
11 600348 LERA Ry 9.15 5.04 2.63E+09
12 600362 a4 5.12 13.16 3.25E+09
13 600410 LN 24.6 5.86 3.22E+09
14 600448 HEGiBAr 2.43 481 3.95E+09
15 600583 T TR 25.80 4.90 5.42E+09
16 600616 S 8.93 4.76 1.17E+10
17 600635 KAAH 2.95 4.69 1.72E+10

e 54 PIAIEE 5 S A REART SO I — A5 5 H MG — 32 5 H B -

3.4. ETERHEEFERNMET SEZMRMWE R 24

WIHTHTIR, SR 48 (0 s PR 25 A PRAS T FH 1408 2 I S 9 8% 1) Ok e R 4G, AT 23 BT B
JBEAE B I SR 2 T () RS L B . AER 3 B AE R F TR 5] U 5 52 i 6 T R R B o P9 8% 7 iR
PR R, B % Bu 25(2019) [17]F1 Huang A1 Wang (2018) [22] 87T, BT Hifl, &Pk ds .
e, PR, HaRE. BKER KEE X 7 ANMER[17].
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BN A BT TR S, R RTREK . % 3 B TR R, 5 RIREHIA T
RO, DO, TR TR, T DM A RS 1 R R A R TR 2 )
DGR E BN R, R TERABIY, [ MO, BELSIEUR b AT e, 5 B3
177 PR LM 0%, 4555 4 Fim. 76 0.05 MRLEMAE b, izh FRIIRER, 527 LMK
ol B, TR S AR AR KR L B ) 5 1 (1)

Table 3. Test results of stationarity of panel data for each variable
3. HELEMRFIETRMERIGER

MC ROA LEV TURN PE TG BTM

P giit& 2123.94*** 2243.33*** 1934.75%** 2510.91*** 14000.00*** 2365.85*** 2214.77%**

Table 4. Fixed effect and random effect test
%= 4. BEEMR SR B LS

it &= P
I 52 R F RS 56 1.13 0.04
BEHLAN LM A5 56 0.93 0.17

CCE;, = B+ BMC;  , + B,ROA  ; + BLEV,  , + B,TURN,
+BPE;  + BTG, + f,MTB, , +d, + &

7 5 TR A AR R Al th S5 R . TE R KT B B AT AR AE 1%, 5% 10%H &
FMERCT EEATIE RN . TR AE 5% 5 MK B BAT SRz . Bt Ui, BATRECKITE, T
FR, M A LEABRER I Eh R, BN T R AR AR A B M 2% b BAT LU g . R B
PR R, BRI KR AR RBOF AR, BRI F AR 1900 %2 VK LB,
XEPHRE SRR . B, FEX RT3 o LB A B AT I, T RU T A J] it
DI RIETE, AR, WKIETE R, BRI Eh R AT R AT T

(14)

Table 5. The results of panel data regression

F* 5. EREVFLER

A RH tgiit= P
MC 0.2302 7.93 0.000%**
ROA -0.3127 —0.64 0.526
LEV -0.2398 -1.06 0.289
TURN -0.0169 -1.32 0.088*
PE 3.39E-07 8.38 0.000%**
TG 0.4063 1.41 0.158
MTB 0.3542 2.43 0.021%*
C -5.3021 -7.62 0.000%**
R77 0.0077
F4iit&E 186.94
P14 0.000%**
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