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Using a Simple Model to Simulate
the Consensus Formation

Wen-Wei LEE"!, Wei-Chun HUNG', Yi-Chin CHOU', Yung-Chou HSU' and
Chung-I CHOU'
' Department of Optoelectric Physics, Chinese Culture University, Taipei,
11114, Taiwan
E-mail: *00pp2233jk@gmail.com

Background :

This work was inspired by the famous Japanese drama "Legal
High". When a person is making a decision, he/she must consider
his/her personal favorites (and benefits ....) and the mainstream
opinion of the community he/she is in. The competition between
personal individuality and bandwagon effect(or Herd Behavior)

cause the in *Ci Formation®.
Our Works :

1. We setup a simple model. Two compeltitive elements, namely
personal indivi ity and effect, are by using

a ratio control parameter in this model

2. We adopt the basic idea of quantum physics to build this model.
The opinions which stored in each person’s mind are written in a multi-
state wave function. When someone tries to make a decision, the
wave function will collapse into a choice (a measurement).

3. We have tested several cases in different types of network and
values of control parameter.

Classical Cases :
Model 1: 1D Ring (amodelis similar to Sznajd model )
1. Arrangement : a group of N people arranged in ring .
2. Goal: the group reach consensus( choice Aor B )
Rule:
Step 1: randomly set initial state of every people( OP, =A or B )
Step 2: every person count the opinions of he and his neighbor.N,( Or Ng) is the
number of people choosing A (or B).
Step 3: if the person’s opinion is opposed to the maijority opinion(k, k=A or B) of
his group, he will have a transition probability (P,,,)to change his opinion.

Prow ’I ¥ ,"4'\" |, @ls a control parameter , it's range is from 1 to infinite.
When a close to 1, the person will more likely to follow the majority opinion
( herd behavior). When a close to infinite, the transition probability will be 0
and the person will keep his original opinion(personal individuality).

Step 4: If the group reach consensus then stop the process, else back to Step 2.

i

Model.s: 1D Rlneg to Small World Network
Additi adds 0 line NL. (NL from 0 to N(N-3)/2)

¢ P

Model 4: 2D Lattice to Small World Network
Addition parameter: added communication line NL. (NL from 0 to N(N-5)/2)

peg st

Quantum Cases :
The opinions which stored in each person’s
mind are not so simple as classic model.

When a person chose opinion A, maybe is that he thinks “A is just better then
B", or "Alis far batter then B". In another case, When a person think opinion A is
‘same to opinion B, he maybe think A as bad as B so choosing each one is the
same bad. Or he maybe think A and B are both good so he can not make
choice.

State function in Exhibited opinion of in
mind of i* person pesaoly

i A)+ sl B) or=

e

+ Cari 15 the tavoradibty of Afor B)

Model 5: 1D Ring
Rule:

Step 1: randomly set initial state of every people(State function in mind , and its
exhibited opinion )

Step 2: every person count the exhibited opinions of he and his neighbor.N( Or
Ng) is the number of people choosing A (or B).

Step 3: if the person’s opinion is opposed to the majority opinion(k, k=A or B) of
his group, he will have a transition probability (P,.,)(@s model 1) to change
his opinion. The changing rule as ,. % .Wesetdr=0.1.

[Cla=C, zdr

|Ca=CpFar
Step 4: If the group reach consensus then stop the process, else back to Step 2.

"\ o,

S,

r prt Aty
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Simple Field Experiments for
Consensus Formation on Campus

Shao-Hsuan HSIAO"!, Hao KE', Po-Yu CHIEN', Wei DAI" and Chung-| CHOU'
' Department of Optoelectric Physics, Chinese Culture University, Taipei, 11114,

Taiwan
E-mail: * $900332323@hotmail com.tw

Background :

Our series of works were inspired by the famous Japanese drama
"Legal High". When a person is making a decision, he/she must
consider his/her personal favorites (and benefits ...) and the
mainstream opinion of the community he/she is in. The competition
between personal individuality and bandwagon effect cause the

i in "Ci Formation"

As shown in our oral report and another poster, we adopt the basic
idea of quantum physics model to build a simple model to simulate the
competition of different opinions. But the question is, are our
simulation results in good agreement with the real world empirical
research.

For comparing our results, we design different types of experiments
on our campus. In each experiment, several conditions have been
considered such as group size, opinion delivery network, information
visibility, peer pressure, etc.

Experiment 1: 1D Ring

1. Date: 2016 May-June about 5 times

2. Arrangement : a group of 10-12 people arranged in ring .

3. Goal: What to eat for lunch? Rice or Noodles? If the group reach
consensus( above 80%), teacher will pay the bill

Rule:

Step 1: Every body choose one opinion( for example: Rice or
Noodles? ).

Step 2: POLL! But, only the teacher know the result, and teacher will tell
the students what percent of leading item.
Step 3: Every person could talk to his neighbor, exchange their

idea, or try to convince each other.
Step 4: POLL! If the group reach consensus ( or reach the time limitation)
then stop the process and go to lunch, else back to Step 3.

Conditions and results: 2 - 2 - 2
1. Time limitation: 6 cycles. g ?
2. Every Experiment stop \2 2 2-

before 4 cycles.

Experiment 2: 2D Random Lattice

1. Date: 2016 July - August about 4 times

2. Arrangement : a group of 35-40 people arranged randomly.

3. Goal: What to eat for class party? If the group reach
consensus( above 60 or 80%), teacher will pay the bill. And we will
have a party in next class.

Rule:

Step 1: Every body choose one opinion( for example: Cola or
Milk Tea? ).

Step 2: POLL by using the Zuvio Cloud instant feedback system!

But, only the teacher know the result, and teacher will tell the

students what percent of leading item.

Step 3: Every person could talk to his neighbor, exchange their
idea, or try to convince each other.

Step 4: POLL! If the group reach consensus ( or reach the time

limitation) then stop the process and go to lunch, else back to

Step 3.

Using Zuvio to poil

Zunvio Cloud instant foodback system

Experiment 2-1: (2016 August9, 35 students)
1. Date: 2016 July - August about 4 times

2. Goal: What to eat for class party? If the group reach
consensus( above 60 or 80%), teacher will pay the bill. And
_we will have a party in next class.

Poll 1 ' [ Poll 2 i ( Poll3
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Experiment 2-2: (2016 August 11, 37 students)
. Date: 2016 July - August about 4 times

2. Goal: What to eat for class party? If the group reach
consensus( above 60 or 80%), teacher will pay the bill. And
we will have a party in next class.

Poll 1 N ( Poll 2 ( Poll 3

>.
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Experiments in my classroom

e Results:
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Experiments in my classroom

reach consensus!!!
e Results:

ol 4 . -
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Poll times

More details have been shown
at poster 33

fppt.com



REEEEF  REFEITREER LIRS EEZE
BE - ZIVEEEET  LREE T AZVREERE - #E
Ao B —EH T —FEEE -

MAZFEE Al Pass - HRIET - FERE -

B EEHIRE R O - BRIHEe/ 195

fppt.com



Tk

5L o

l,éf‘:{f 20

Egﬁt’x—{hﬁa
ﬁ EEIE LIRS
ﬁg'_:':E:ﬁE_'— Lo v |
:.:_,xddﬁ"::" [F_L.lﬁ

6 1% S UREEE s
EFSEEEatEE
FER 41 --:zaﬁﬁz

i
- @ .
e
:Ji
:1|| _Il
I_I_.
[T
%
I
ai
i

fppt.com



4%

=
@)

¥
|

— L .

J8

) 4¢
IIi

e
i

;
'\.‘_I.

o

il

(e

|

L
i
1

1t
o AT

1t

i
T
LIl

LA

l

i

FJ 0]

Wl F=F
NN
[l
Lol
i
= |
|I
Ll
iz
bl

'*-:'EE% sEskEE e
B oS IEfEoRTE

T T E=ETa)Es
s the game is on™ tE[:I%"-“ —=Hiifan
ﬁ' EMFREEEIEESEE

'\-J—:[:___ | b’l—

SEEEE FE57boo's choice
x? Tﬁﬁ%%aT-m
CEEREEERENEREEET
SRAHVRE FRE RIS R

EArguE et

T FEVEREEEF

Mmtrﬁa #7Zl R EEEREANETZHETR?
EAZA NEgE— A ESHEARE!
I%:i*%ﬁ,*%"fi ERETREV T R B AR EI SR

i

jm 1
i
‘:JL
.S
-;E-"" \
?H
oty 1
HHH

'|
I

Ijm#r{ .-} |'I|J' |UEI |
i 433

[
ui‘-

j

ra 555*.-

-y
b=

| G ] O
li

a8 o
§ :J*

FH,
| i

s

-

|Gl ol B S i

mi“[ur i i £ oo it O

3 e

i
m

E“_"': _I AN
==

rzﬁ-;-éﬂ:% TR ERTEEE

fppt.com



O

O

0000 DO

O

O

[:I

O

00 000D [:I

O

=T EE SRS A

E I (-FREaEERERAEEE -

FIEF)

Tk ie (15 5E — I EH B 22 = 7du)

BRI RS

FE A (A S T TR EA)

AR - RATE e

T EETEERE T

FrEE S AR I ER( L F R T U RS
=R R =S AH)

%E?EE HEME AT RE LS

eiRb (IRE-F 3R

%_:’_;E:F o B B (FR M T ey

B B S

BRI e (EEAaREEE))

ENEES

 SETERSIst R -SNSE I = MOOCs

| 1 748 (S B R SR A A R )

Erii T =11

SRR (R EeY R eI R RN

TR N -EE EERIESR

fppt.com



1>

2. s iFE R g
o TR ok R - 4 4B
s = BHREFHSE g R o
‘%Tliﬁiﬁﬁ’fﬁ»ﬁ?‘? °
(¢Z#Z 2 > |f you can‘t beat them, join them.)

* B BSIE 4~

fppt.com



2\ y / “/
PN o FINNI

-

R T R

Afp— ez T § 4B F g Y g o

O L R S LS P g S
%%J%éz~rééﬁhﬁ FHY R
Bt E | FEL R > ARUE B wE S G
R EFR B BAFE o BA
IR N RO UL 2 gk A

fppt.com



/ . VA, 2 Lyl 2 » v
BPFIT R REFA < 2 R

e


http://www.youtube.com/watch?v=-HbYfr4qN6E

