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Stock Market Volatility Analysis Based on
Visibility Graph Algorithm
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(Business School , University of Shanghai for Science and Technology . Shanghai 200093 , China)

Abstract: By means of visibility graph algorithm, the indices of monthly, weekly and daily returns
of Shanghai and Shenzhen stock markets were inverstigated. It is found that the series can be
converted intoa scale-free network with hierarchical structure. The relationship between the
scaling exponents of the degree distributions and the Hurst exponents obeys the linear law, which
proves the visibility graph can give reliable values of Hurst exponents of the series. Comparing the
returns of Bull and Bear markets between 2007 and 2008, it reveals the nontrivial nature of the

network topology structure of stock market.
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Fig.1 Rule diagram of transformation of time

series to network
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Tab.2 Network topology characteristics of Shanghai & Shenzhen stock index
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Fig.2 Degree distribution of networks
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and fall time series networks



254 I N i = o=

2014 4 55 36 %

R 2 E L & 3Ca) . (b) bk AT 6% 51 %
O P 19 28545 353 B A3 A1 78 XU RCAR B T BT84 1 7 4%
BRI T — 80 L Z R 7 51 1) R0 2715 05 5
AR p Cho) #T 4R (20 25D 76 T 27 9 (g
=) Z b AR A W — BB LR, Bk E 8
MIHER p k) KT T ERIFH 5 1% s Z 5 - 1 B0 I 44
s FEEE AR p (o /NF T BT, [REHE
TUHERTIG. X UL %S SRR M LR T
o B — RS 5T 4R I AT BB 5 T 4 P AR
P .

XF L AEFE B3 S A TS, P B2 58 AR A
PROEBIEE kOFE 4.5~4.7 Z [8] , W BI 3 sS VE TEBE
4 PN 5 Z ). X EFRATR B8 20 5k U 4
FBEN S XN FITAE TS asi o B S 17 (R X 500 25 26
13BN & 4. ST LIS B 2658 s B Sy 4,5 X6 i
X HU 25 L BBk T 50 R R BT A B R B
P 4 () ZB Rl 25 R BT T R H
P A Ch) SRR R 2 B T R A, DT 156 W 7
RS T CBE Ry 4 FEE SR 5) PR ik A Bk 41
A A W) ) S

0.04
0.02 -

0 B=rr

ECiEnES

-0.02 -

-0.04 L

(a) ki3

0.04 1

O‘Oz M_ /_\MJA s

-0.04 £

EUiEHES

(b) TEFFI
B4 EH4,5 TR m AT SR
Fig.4 Logarithmic yield of nodes corresponding to
degree of 4,5

2.4 HEZWM
HREMET S E SN RERBIN KRR, K S

TR 45 B 5 TR AR R BT RO AL bR T Tt o A

FEAE AT R0 R AT L P B 3 ) ) 2% B A G A

RFAE . TR AR K B ARG J] 0 3% in i ek /)
LA U B A 0 A s e R AL PR R A 1 Y
282 IR RIE B O A A

B =0.544(J#)
03 B =0.617(H)

10°

0 10t 102 10°
k

(2) LIEMZ

B =0.613()
10 F* ¢ e SN A =0692(11)

L B =0.5510)1)

0 10

10?
k
(b) BRIIEMIZ4
5 PRBRTRERBEVTREXRE
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stock markets
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