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Fig. 1. Bistable generalized potential with different barrier
heights.
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function presents single peak; when D — D and time cor-
relation length 7 = 2.4, the time correlation function tends
to 1.3; (b) when D > D, time correlation function in-
creases with time correlation length exponentially,
D (1) ox e ke,
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B3 (a) TEAS TR A MRS 55 BE TS L T, ot B3 Ak () %) 34 22 9%
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X WA P IR 1 A O R

Fig. 3. (a) Dependence of relaxation time on aspect ratio of
energy barrier under different noise intensities; (b) depend-
ence of relaxation time on noise intensity under different as-

pect ratios of energy barrier.

1
T= 2D, (51)
Hr1/C R CHAREL. B 5(b) JB/R TSRS

4 EEAERNEN { Dy, pa7s ) AOH
L AR I A { (D6 39)] (02)— ()220

Fig. 4. Dotted blue line shows the critical condition of
{(Ds,'ys)\,Y _a \/W} red circle line presents the critical

@20

condition { (Ds,s) |

(a) —e— =040 —-—- C—1=0.050
o 4=0.72 —— C-1=0.035
03 o y=1.11 --ceev C-1=0.025

0.1f

& 5

(a) St T4 ] (1] 55 g P i 52 1] 2
106 2R 250 5 A L ] 2 R MO G R

Fig. 5. (a) Relaxation time depends linearly on noise intens-

LERBIR R (b) K

ity; (b) correlation coefficient depends linearly on aspect ra-
tio of energy barrier.
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Abstract

From the perspective of physics, evolution of group opinion can be regarded as the collective effect of the
state change of opinion particles. It is similar to a material particle system that there is usually a dynamic
criticality in the opinion state transition of a group, and is dominated by a scaling law. To exhibit this
phenomenon, a bistable potential field is introduced to mimic the opinion transition by the jump from one
stable state to the other. In this investigation, we will focus on the state change of the opinion particles induced
by the noise. The time correlation function and the relaxation time describing drive-response relationship are
calculated, by using of the generalized Laguerre weight complete set of orthogonal functions method, to reveal
the regularity and the relative mechanism governing the state change of the opinion particle confined by the
bistable potential and affected by the noise. The results indicate that there is a critical value D, for noise
intensity. When the noise intensity is greater than D,, the time correlation function will increase exponentially
with correlation time 7. There also are two points at which the dependence of the relaxation time on the noise
intensity/aspect ratio of the energy barrier are divergent. The divergence implies that the state transition of
opinion particles cannot be achieved. It is worth noting that there is a linear relationship between the relaxation
time and the aspect ratio of energy barrier. This relation means that there is a drive-response relationship for
opinion particles in the bistable potential field just like the Newton’s second law, in which the time relaxation
plays the role of quasi-inertia. This result also implies another important conclusion that the energy and
information may be equated due to the fact that the opinion particle transiting from one stable state to the
other needs obtaining energy to climb over the barrier, and from another point of view, the transition can be
regarded as the opinion particle having been obtaining information via the noise correlation. These

investigations may provide us with new understandings to the evolution of group opinion.
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