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Comparative regression analysis to degree distributions
of visibility graph
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Abstract: Visibility graph has provided much insight to study the dynamics of time
series from the perspective complex network. We construct visibility graphs for time series
from both auto-regressive stochastic and fractional Brownian motions. Our results suggest
that degree distributions of the resulted complex networks of auto-regressive processes
are characterized by exponential forms, while that of fractional Brownian motions obey
power-law forms. Owur conclusions hold for both the traditional visibility graph and its
variant horizontal visibility graph.
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Fig.1 (a)-(d) Exponential fitting to the cumulative degree distributions in semi-log plot, and
dashed lines are slopes for A; (e)-(h) Similar to (a)-(d) but power law forms in double log plots
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Tab. 1 Comparison between exponential and power law scaling factors of VG graphs of AR(1)

p1 =0 1 =0.3 p1 =09 p1 = —0.5
A o' A o' A ¥ A ¥
1 0.13 4.21 0.12 3.98 0.10 4.09 0.12 4.22
R2? 0.998 0.957 0.999 0.919 0.986 0.953 0.998 0.959
SSE 0.655 2.575 0.123 9.074 3.829 5.290 0.440 2.458
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Fig.2 The same as Fig. 1, except for HVG
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Tab. 2 The same as Tab.1, except for HVG of AR(1)

p1 =0 1 =0.3 p1 =0.9 p1 = —0.5

A v A v A ¥ A 0
M 0.45 7.61 0.50 6.54 0.76 8.96 0.43 7.37
R? 0.995 0.947 0.993 0.911 0.994 0.955 0.996 0.952
SSE 1.515 1.599 1.839 3.273 0.951 1.227 0.6017 1.199
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Tab. 3 Comparison between exponential and power law scaling factors VG graphs of FBM

H =03 H=05 H=0.71 H=09

A v A v A v A 0
HH 0.07 2.47 0.03 1.97 0.01 1.56 0.004 1.12
R? 0.989 0.990 0.965 0.995 0.939 0.990 0.962 0.986

SSE 0.527 0.121 6.826 0.105 15.520 0.429 11.770 0.452




%2 W gk, A )RR ST R 4 O A U LU 9 79

(@) 100
_ 102
S
S 104
10—6 1 1 1
0 100 200 300 400
k
© 10 (8 10°
. °H=05
107 - 107
S < S S
S10Fy=247 K104y =197 S0 S04y =112
10—6 1 1 10—6 1 1 10—6 10—6 1
100 100 100 10° 100 100 100 10° 100 100 10> 10° 10° 102 10*

k k k k
B3 FE 3(a)— P 3(b) FREEAT FRIREA IR A A, B AR S M, 1 3(c)—FE 3(h) W
XFHRER N BB AT R R, RN By
Fig.3 (a)-(d) Exponential fitting to the degree distributions in semi-log plot, and dashed

lines are slopes for A; (e)-(h) Similar to (a)-(d) but power law forms in double-log plots
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