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Research on opinion dynamics with private opinion and topic

dependence

ABSTRACT

With the advancement of science and technology and the
popularization of the Internet, social media platforms such as Rednote and
TikTok have become important channels for people to obtain information.
More and more people express their private opinions through the Internet,
the modes and ways of information dissemination have undergone
revolutionary changes. In this context, interpersonal communication is
becoming more and more complicated, and individuals may be inconsistent
in words and deeds when expressed their opinions due to group pressure.
We call the publicly expressing opinions of the individual expressed
opinions, and the true thoughts of the individual are called private opinions.
Therefore, it is of great practical value to explore the difference between
individual expressed opinions and private opinions.

Firstly, a new opinion dynamics model is proposed to explore the law
of opinion evolution. In the proposed multidimensional model, many social
psychological factors such as stubbornness, cooperation and competition,
heterogeneous multidimensional opinion systems, differences between
private opinions and expressed opinions, and the pressure to conform to

local public opinions are fully considered. Based on matrix analysis and
11
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graph theory, the dynamic behavior of the model is analyzed in detail. It is
found that when the system does not contain oblivious individuals, whether
the network topology is structurally balanced or not, the private opinions
and expressed opinions converge rapidly to the stable state with
exponential speed, and the stable state depends on the initial private
opinions. The results are verified by numerical simulation.

Secondly, this paper studies the system with oblivious individuals. It
is found that in a system where oblivious individuals and non-oblivious
individuals coexist, as long as the opinions of oblivious individuals tend to
agree, the opinions of non-oblivious individuals tend to agree. Moreover,
if there are stubborn individuals in the social network, there will always be
a difference between the ultimate private opinions and the expressed
opinions of almost all initial opinions. Then We validate the results with
numerical simulations and apply the model to Zachary's karate club
network to explain the division of clubs.

In the end, we summarize this paper, and look forward to the future
research direction of opinion dynamics. The research results of this paper
are of great significance for further developing the opinions dynamics and
revealing the evolution laws of the generation, propagation and
aggregation of opinions.

KEY WORDS: Opinion Dynamics, Private Opinion , Expressed Opinion,

Stubborn Individuals, Convergence
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SR BHEFE
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V(O =[y,(0,y, (0, y OF F () =[3,(0), 5,0+, Ty O 53 H R4t 2 W 45 N
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MERR: FATE SRR 5] B B — )
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1 m 1
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V/I;21 V/I;22 M21 M22 _OrX(N—r) C22

@ 0 i
@:[0 a ’&;N-” , (3.11)
rx(N-r) 22 |

E$QWJﬁﬂMJ%ﬁ@ﬁ%o
SN opa s - SR £

Q{U”} (3.12)
“lg gl '

K, O=Wnu®I,)C, (1, ~0,)M,)®L,) R, # §&KINEEIHRE.
BT oK, RAVEEHO#0,,,,,,. 0TG| Wo | REMTH, 12— M0
AHHERET,, AT, W0, 20, Wi, RATE

([,®1 YO, ®1 )=, ®L YWu®I)C,
(,-2,)M,)®1,)I';®1,)
=T, ®1 )Wu®I )T, ®I YT,®I)C, (3.13)
I ®L )T 1), -9, )M, )®I, ) ®1,)
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P ETE B

5138 3.3.4: BUE M 3.2.1 L. WERRGEG.DMB.2) T AFAAETTIAEME,
W p(0) <1, p(0) <1, p(1 0, )<L, p(0) <L p(| Oy ) <1, p(Oy) <1+

ERR: G[|O|] b i S ARIL A N N2, NP N NN LN o BIR(Q)
[N/ —th ATHAT RN T 1, BRATRRAT 2N AN, Hdie{1,2,..,2N),1e 7
(FERZGG. D, TR RPN, TAERE AW 5 (TR RN T 1. X
B, 018 G[|O| 16— A S P 4K, SRR O (8 i T RN F 1,
FATRG 26 i DT P AR R, FERXAMER AT 7RTE “ITik
A" o AEREANTRN 1O RS fA H) ). Rk,

(110 ]1rn =[21 |15 +[0is[ 1,
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HAh@ 1 1clia, —o)mh® 1,1,
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HAhecl(M|® 1N,
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~

=[(AW)QI 1, +[(AW|D)®1,11,,

~

Ao, 1cl1y, -1 A‘W‘)@Im]|c| (@RI )1,

~

= [(AW)@Im]le +AW|DO)®I 1,

+[(A‘V7") ®I,11, —[(A‘Vﬂ D)®I 11, (3.14)

—(AW®I N, +[(A‘V?/‘)®1m N, =(A®I )1, .
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$UNL I BN B — 4 AR . AL, BATALAEMW S e e, WA AN,
NG N WA TEE— B, B ForeT, WA N, B35 5 N B0
1 — B2

I, BTN RS ) PR AR, FER T e T, AN
B GHON I A T (v e B, w, =0 (B w, Cy BARER AT .
Ik, TR LT e, BALRLE— 4 TS N, B N . AR R
ST, BN ARG PRI, WAMENL NN (jel) 1
2] GLIO[] v th A R FF I A1k

WO, =C@®L)FO0<g <1, O, MIFFHMMBTEMREIEER. K&
REX THE T e, fEEKMN BN, d. % EHRE, R
G531 T AAELE A, P GO o AN A7 T T/ Ak e S B LR

L T, BT AR

02100 ] 1o = (0511, + (001,
=[Cl(@® 1)1, +|C|[({, -D)|M)®1,1,,
=Cl(@® 1)1, +|C|(M|®1, - (®M)®I)1,, (3.15)
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10y, 0,
F=l a [0, [O,l] (3.16)

0y, 10| 10y]
Hrpa=1,,-[10, 0, Ny, :[all ----- a’,... azl\n---aax]r - HEB.14H)F3B.15)FK
,ﬂj m w‘ ffﬂE{: iIJ ]FIZNm-H = 12Nm+1 ’ Eﬂ F 7~E|‘I‘: '/fji Igjﬁ *ﬂx E/‘J o gl[F] B/‘J jﬁ ,'{—:T\ */f\‘ -La 7\3
Nos Ny oo NI No, o AR o P52 SCAT ST, 7 PR GF ) A7 46— 46 T A5 N, Bl

PRI . KR DA I, IR N, 2 GIF ] o m— AR . A
Flypat = L » IRIESIEE 3.2.4, R F FUME— R ABRILE, HABELOY1.
71,

-1 0!
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( 2Nm+1 ) (|: _a 2,[sz+1 |Q|:|)

=(A-1)Det(Al,y, —|0)).

XHEMa=[a",0y,] . EEE17)AM EHEE, TR p(0) <14,
RIEGIH 3.2.2, p(Q) <1, 5 EHABIEZREL, FTLAER (0, ) <1, p(0) <1,
AN, 1O 1y, = [y ~®)M)®|C|I =, — D), 7T 51| Oy, | KIATIEHN T 1.
Kk, p(1On )<L, p(Oyp) <l EFERATHLTE T 513 3.3.4 HIUEH .

HEIR 3.3.1: 5IHE 3.3.4 £E FHISAF FAIIRILAL :

D) e 3.2.0 Bor. WHAEERD— AN M, B G2 g imn;

) MTHH peTiel, HMECHTA A <IN ML L, >0
/| RATBEHLA -

WERR: AR, MR GIWRSRERN, I HRFEG. ) TAEERBAE, R
B3 PAAELETFTRIEANA, IX R 2 5 106 2 i 51 B 3.3.4 (589K Rr

AU, T A<l GieT) RUWFTHEANE N P A A, Hp
ieT,ieT. W OMHFAE, c,, >0 W17 £ N NFI Ny, 1 — %14
(ieZ,eT) , FTLAARZEGION T HBTA A EHEITBIEAE, XE®RE Y
S LS, 51 3.3.4 58R AL,

ZiF33.1: FEERM I, FATERGICIZEIERP) . K4, TATK

(3.17)
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[ST >0 ZATRENL H ATy pr AR y(0) = oIy, W y(0) S Y i < Vonin o
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