Opinion dynamics
Social influence
Innovation diffusion (2)

Une diversite de modeles




Modele lineaire
« a la Deffuant »




® Meet, discuss, segregate, VVeisbuch, Deffuant, Amblard, Nadal

® How can extremism prevail! A study based on the relative
agreement interaction model

® Uniformity, bipolarization and pluriformity captured as generic
stylized behavior with an agent-base simulation model of
attitude change

® An organization that transmits opinion to newcomers
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La question

® |nitialement : question sur la diffusion des pratiques de culture bio
en France dans le cadre d’un projet européen

® Choix de faire un modele continu car la complexite de I'opinion fait
qu’une representation binaire est peu pertinente

® Notion de Bounded-confidence présente :il faut une proximite
d’opinion pour pouvoir étre influencer
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Le modele de base

® Chaque agent a une opinion entre 0 et |, un réel
® |es agents sont assemblés par paire et interagissent

® |Is s’influencent en fonction de leur similitude - il y a une « threshold
condition » :si la difference d’opinion est inferieure a cette limite
(d), il y a influence réciproque

® d est identique pour tous et constante :si Ix - X’| < d

U parametre de x=x+p- (X' -x) (1)
convergence
entre 0 et 0.5 X=x+p-(x-x') (2)
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Dynamique de base

d > 0.3 : convergence
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Time chart of opinions (d = 0.5 p = 0.5 N = 2000). One time unit
corresponds to sampling a pair of agents.

d < 0.3 : polarisation en
clusters
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regle du 1/2d :le nombre de clusters vaut la partie
entieres de |/2d (statistiquement mais avec des
petites variations liées aux tirages aléatoires)

0 S000 10000 15000 20000 25000 30000 35000 40000 45000 S0000

Time chart of opinions for a lower threshold d = 0.2 (p = 0.5, N
= 1000).
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Dynamique spatialisee
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0.3 after 100.000 iterations). Color

015

code: purple 0.14, light blue 0.42, red 0.81-0.87. Note the pres-

Display of final opinions of agents connected on a square lattice
ence of smaller clusters with similar but not identical opinions.

of size 29 x 29 (d

clusters pas tous
homogenes
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Thresholds heterogenes

une partie d > 0.3 et une
partied < 0.3
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Time chart of opinions (N = 200). Red + represent narrow-minded
opinions (192 agents with threshold 0.2), green x represent open-

K« |O| |/2d élargle » ° minded opinions (8 agents with threshold 0.4).

® Sur le court terme le d bas impose la dynamique
® Sur le long terme le d haut impose la dynamique

® |e changement de phase a lieu 2 un moment qui depend du ratio entre les
deux populations : la presence d’agent ouverts d’esprits suffit a faire
converger
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Thresholds variables : relative-agreement model

2urhy
The overlap hy; 1s given by:
,",33. =min( X% + 4, x; + 1) = max(x; —u;, X; — ;) (Eq. 1)
The non-overlapping width is:
23; = by (Egq. 2)
The agreement 1s the overlap minus the non-overlap:

fCARteY fory VO oty y S oy Loy (g S R )
R~ L.~ IR)= & \Jy i) (Eq 3)

\
~

The relative agreement 1s the agreement divided by the length of segment si:
20—w) vy (Eq. 4)

L'l 78

si hij > ui
xp=xp+ p| -1 - 25) (Eq. 5)

sy =it | =1 Maw—uy, (Eq. 6)

et U est le parametre qui controle la vitesse de convergence
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Relative agreement

Relatve agreement Variationof x
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Figure 2. On the left, plot of the relative agreement of 7 with j as a function of x;, for
different values of ;. On the right, plot of the vanation of x; as a function of x;, for different
values of u;. When u; tends to 0, the relative agreement tends to be a window. When u; > 2u;
the relative agreement is 0 and i has no influence on j. The variation of x; is null when x; and
x;j are equal. When the distance between x; and X; increases, the variation of X; increases until

a maximum and then decreases.

Les agents s’influencent sur les opinions mais aussi les uncertainties

Les agents plus confiants ont plus d’influence du fait de l'asymetrie du relative
agreement

Les modifications de x et u sont continuent mais l'influence cesse a partir d’une
certaine distance - difficile a justifier psychologiquement

Quand les agents ont la méme uncertainty, on est bien dans la situation précédente
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Figure 5. Example of central convergence. Horizontal axis: iterations. Vertical axis: opinions.
Coloured axis: uncertainties. p, = 0.2, u = 0.4, ¢ = 0.5, delta = 0, u, = 0.1, N = 200. The majority

ue est l'uncertainty des extrémistes, u
uncertainty des normaux

pe proportion d’extrémistes, p+ et p- -

extrémistes positifs et negatifs
ici on prend opinion entre -1 et |
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Figure 6. Example of both extremes convergence. Horizontal axis: iterations. Vertical axis:
opinions. Coloured axis: uncertainties. p, = 0.25, u= 1.2, # = 0.5, delta = 0, u, = 0.1, N = 200.
The initially moderate agents (initially green, between the two extremes) split and become

extremists (43% on the positive side, 56% on the negative side). The convergence indicator
value (defined in section 4) 15 0.49.
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Figure 7. Example of single extreme convergence. Horizontal axis: iterations. Vertical axis:
opinions. Coloured axis: uncertainties. p, = 0.1, u = 1.4, g = 0.5, delta = 0, 1, = 0.1, N = 200.

The majornty (98.33%) of initially moderate agents (initially green, between the two extremes)
1s attracted by the negative extreme. The convergence indicator value 1s 0.97.
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Figure 8. Central convergence for the same parameters as in fioure 7. Horizontal axis:
iterations. Vertical axis: opimions. Coloured axis: uncertamnties. p, = 0.1, u = 1.4, p = 0.5,

delta = 0, u, = 0.1, N = 200. The majority stays at the centre (Only one agent joins the
negative extreme). The convergence indicator value is 3.0 e-5.
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Remarques

® Formalismes differents qui parfois expriment pourtant la meme idee
® Threshold vs probabilite
® Representation tres differente de la dynamique

® Resultats differents en fonction du formalisme !! (cf Rouchier,
Tanimura)
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Variation | : deux thresholds

® |ntuition qui repose sur «Social Judgement Theory» : non seulement
il y a une distance qui fait qu'on s’influence, mais aussi une distance

qui va faire qu’on se méfie d’'une opinion
® «Uncertainty» est toujours la frontiere d’accord et d’influence

® On ajoute une forme de defiance avec la «tolerance thresholdy

Iflxi —xj| <u; dxi=p-(x; —xi)
Iflx; —x;| = t; dx; = p-(x; — x;) x entre -1 et |
u est la force de l'influence
et0<u<t<2
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Formes obtenues
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«high ego involvement»

2 51

Figure 2. A typical attitude trajectory for agents with U = 04, 7 = 0.6.

«high attitude of acceptance and
non-commitmenty
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Figure 3. A typical attitude trajectory for agents with U = 1.2, 7" = 1.6.
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Number of clusters

-« - -
5
e .-
- e
PR =
. o s
—
-
[¥e]

o
-

1 8RR
¥
i

Yo 17 Y] 51 69 Ms

Figure 4. A typical attitude trajectory for agents having U =06, T = 1.2.

«small acceptance and non-
commitmenty

«small acceptance and high
non-commitmenty
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Formes en situation spatiale

B

U-0.5 and T=1.3

Figure 6. Qualitative results with a local social network, we observe again the three typical cases observed in
the full mixed case, time going from left to right, each row corresponding to a particular simulation. On each grid,
the color figures the opinion of the agent between —1 (red) and +1 (green) yellow coding for opinions near 0.
Namely (a) Uniformity for U = 1.3 and 7" = 1.7 (b) Bipolarization for U = 0.3 and 7" = 0.6 and (c) Pluriformity
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Nombre d’agents et conclusion

Figure 7. Replication of the U/ = 1.3 and T" = 1.7 condition (section 4) with 10.000 agents.

® peu d’ego involvement > cohabitation de nhombreuses opinions vs
ego involvement > consensus

® taille de la population

® meme type de réesultats mais avec des dynamiques et raisons assez
differentes

dimanche 7 octobre 12



