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- [ @R F R (Retention Time) : 4/ — RAMEWA PRIF T 2 AR,
- AR 3 THHRN R Y BT — 7 NEARTET 5 R E,
- [5fE2h 3% (Propagation Efficiency) : # A S L7 1 E I3t 3 5 (2=

# £ (Propagation Speed) :

RO R,

4.3 VI alb—a VR

ST A TFUA A >+ U4 B
HRWS R AT | ERRSEE A % | BRmSE AT | RS

5 RS 10h R 8.6% 20.3% 60.1% 89.8%
5B SR 20h Rt 30.1% 98.2% 100.0% 100.0%
FEHREBE R 30h FRIE R 87.9% 100.0% 100.0% 100.0%

15 AR R R R 54.79 71.83 82.82 84.96
1A 25.4 15.6 9.5 8.3

IR IIRSOS 0.02 0.02 0.02 0.02
k2T U AN 40 FEREGEREF S TR MEIER 100%ICB)ZE L2728, [Fl—5 i
X 4-1 U A BIOTEHRBIER O g

O+ ) A BIEREER DS
1.0 -;- izgg e e e
go.e
EOA
0 10 20 B‘t’fg] 30 40 50
c UFUF A (BRORENTROEREE) Tid, BIKEAHIC XL Y 10h RIEERE L TO MG HREBESR

DRI 1% L U £ mORRr e, fFaafE g bia B L, B2 U
* VT VA B (BORENRTOERE) T, BIEEMIC LY 10h B R T o e R

12



28 29.8%A] L. 2 < OAEEITIHFRMNME

4.4 FBEB LV, A% OIS

FERE LT, FRICHOZENFHNF U A4 B Tl BIEO@E M I L 2 UGE RN BEE T

D, EWAL < OATEE ITREPOFHRIICERE T 5 2 L AR I T,

B, W T U ATV THEISE A% OB RISEREOm LR R SR, T U4 A
IZ%f L. B OEMRSHEHE OUED MR, ZOBRRIZONWT, HFROFHEMEEZED D

(R BEREAR e A RO LT D L VERPA LD ZL O — R T IR T,
BARTEART v T DRI ENT 5720 B2 b b, EFERIIBEOEITX, 772
L2 =T A EARE 7 SNS BREE 722 & CTHIREAE D % v o R— U BRI A A LT 7
NEAETHZERELARORESERFELZ O LR LI, ZOAT, FHROFM L
JEBMEICIZ B L— RA TN H 2 ATREME N RIR STz,

F7o. B TIRE L7 Gummy Net 7V OFEZMELS LU, BEBEAMZ S0 5729010
iE, EBEO~—FT 4 v T EHWEETAVORED AR TH D, Ay Ialb—v
g IRBAR T U A B R L2y, BRIy N =G, £ETANRTA=ZD
Xr T L—var, EBEOESERADZA I IROME ) — RICHESWTINEIIF, (0D
RE BEDIEERIGNONT A =B 27 4 — Ny JICHET 2 HLERH L, b
DEEDIGINE DT 4 — R8Ny ZHEORRIT, SH%ROVEREL 725,

5. i i

[Beyond Advertising] &9 7 —<ICHDSE | AWFETIZ, 2% 7 I DL D 7phi
PEIRE LTET B L, JRE L WIINE AR R Yy N =2 128D k9 efgBa 52
LOMETME LT, RS, ERERHFEEZIET 2ER (THU) Z48E - L., HRIsE
PEDOREL L E LTI A, IREOF L WEEIE LTRE L.

BRETNDOVI 2 b—a VOFER, I LWIRERKEOAZIMENRE STz, FFIZ
THHIRZ BRI S AL, 7 4 W E — N TOVRGINTIIGEREE Tl BRI O A 1T & 0 IR iR
DOENREPBEFIZH E L, HREE OGN & it s b S vz, Zhud, RERM e
KOEFHR 7 7 —IZB W CHEERELY HO 5 AMREEE R LT D,

M) BT 28GmB VT, AT 4 Tl BIT 2 ILEZDO S DIXFHRTIE ARV E WS A
RIZOW TNz, RETARRY I 2 b—3 3 U6 OmRERIE, JREN R D HRt

13



DFEZBE L. BB ECE R o 27 ADOEMLICE ST %8N F,
LWEREDENGH DD TIERWMNE NI B THD, KRETIVERMNND., 5% O EBEE, A
EZOLOICET IERBEEO M EEZ 5,

<&k >
ZHE (1994), [HERy U — 7 S Z ORI S L RE] TEEHERE 21 & 2
. 32-39)

WNHFR, A1 (2006), TSNS OF v b U — 7 #EEOSH & T AHEE]D (FHRLE 2

AOUEEHS 4T % 9 5. 2840-2349)

NHBEZE SR EL LR L, IUAREE (2022), THESWEY @ £ L TCOL ELHED

& A7 A] (LR

FIFERE (2010), [HEH%E 2 JfiRE 5] (CROLBMR T HAR)R)

&t (2008), [faxy U — 7 5t O - mIBREAmIC T T T (BhEERE)

FHEREE (2005), [~—F7 T 4 v 7B T3y NI—2 1 (=0T 4 7V %—F IV

24 % 4 5, 31-44)

PR T, BT, KRIBHERRS (2022), THas 27 ATV 7] (ESTHAR)

PN, FlEHR—, BAE, THREF (2008), [V—Y ¥ /LF* v U —7 Zi&H LR

BREET MCESWIMHNaI o= —va VBV AT A (BERFEHGEC (BT -

fHH - 227 HEMEE) 5 128 & 4 5 546-552)

THERAE, AT R, IWAREA, H)IEE (2008), TEEIEREETT S L D HERIEHE X

— Y OgE] (FRAFALHEE > >R Y 7 L 2008 siEim C#E. B-02)

TERERS (2017), [HRMEMR & HER (MBRAM 2 — 2 FRER) 1 CREEE)

)11 EEER A, IREESE (2000), [9 LS DEFEET V] (FRQE 725G 41

% 2%, 517-520)

ARHESEA, BHH—. BilEAR R, MH—M, AHE—R (2009), MMEROZHEILEZE

LIERIBFEDOET MEE v a2 Lb—va ] (FRERE I T T Vb & MR (MPS)
14



2009 % 6 %, 1-6.)

BgE— (2019), [vARrRY—0vIalb—var] (FLA¥ Ao 25 19 % 11 5|

461-467)

BEFHE 2 (2021), THTEMEIC X 22 W FRIC OV T CRIFEER PRtk B AR R 131

7. 59-69)

EAEES. RHBOR (2024), TEIATIFAM] GRAbHIR

Adrian Bondy, U.S.R. Murty(2008), Graph Theory, Springer. (1Ll F& /54, T HEHHER)
(2022), 77 78wl L)

Albert-Laszlo Barabasi (2003), Linked: How Everything Is Connected to Everything

Else and What It Means for Business, Science, and Everyday Life, Plume.

Bikhchandani, S., Hirshleifer, D. and Welch, 1. (1992), "A theory of fads, fashion, custom,

and cultural change as informational cascades", Journal of political Economy, 100(5),

992-1026.

Goldhaber, M.H.(1997), The attention economy and the net, First Monday.

Granovetter, M. S. (1973), "The Strength of Weak Ties", American Journal of Sociology,

78(6), 1360—1380.

Galam, S.(2008), "Sociophysics: A review of Galam models", International Journal of

Modern Physics C, 19(03), 409-440.

Heath, C., Bell, C., & Sternberg, E. (2001), "Emotional Selection in Memes: The Case of

Urban Legends", Journal of Personality and Social Psychology, 81(6), 1028—1041.

Katz, E., & Lazarsfeld, P. F. (1955). Personal Influence: The Part Played by People in

the Flow of Mass Communications. Free Press. ("TINABRRER) (1965), [/X—Y F /L - A

YINELAF =AY s V== NOEORBRE] (B AR

McLuhan, M. (1964). Understanding Media: The Extensions of Man. McGraw-Hill. ( Z&

JFAR . ARG, [AT 4 7iw— ABOILRDOFEA] (B9 TEHE)

Pariser, E. (2011). The Filter Bubble: What the Internet Is Hiding from You. Penguin

Press. FFHBE 30, [ 7 4 V=T N—A 2 =Xy FBRELTWS Z & ] (RIIER)

Popper, K. R. (1945). The Open Society and Its Enemies. Routledge. (/NAJ5ERER), [BH

TS L F DR (OF 1B~ 458) ] CEEREE)

Schultz, D. E. (1992). "Integrated marketing communications", Journal of Promotion

15



Management, 1(1), 99-104.

Schelling, T. C. (1971). "Dynamic models of segregation", The Journal of Mathematical
Sociology, 1(2), 143—186.

Stephen, A. T., & Galak, J. (2012). "The Effects of Traditional and Social Earned Media
on Sales: A Study of a Microlending Marketplace". Journal of Marketing Research, 49(5),
624—-639.

Watts, D.J. and Strogatz, S.H. (1998), "Collective dynamics of ‘small-world networ

nature, 393(6684), 440-442.

<% - 5IHV¥A >

FEKE (RIRRZRZ B A B RENT 7ER 20R) [EMW e 2 B 5 | T o R )
(https://www.fbs.osaka-u.ac.jp/labs/ishijima/) 2024,9.30

g — (BB g w R ) TRy N —2 OFT V] DR/ —
k1 (https://www.koi.mashykom.com/pdfdocs/econ_net.pdf)2024.9.30 Online Etymology

Dictionary [advertise (v.)] (https://www.etymonline.com/word/advertise) 2024.9.30

<VIial—varyrurssL>

= 7&" Python 3.8+

IR T AT T ) RANN— 3 13 2024 429 A 30 A REEHT:

NumPy/ NetworkX/ Matplotlib/ SciPy/ Pandas/ japanize-matplotlib

FITEE: Z0O A7 U7 MM Python3.8 L ETEMEL £4, MWERTA 7T VITHANIA
AR LTLIEEN,

Bi): Zo7nra 277 A% Gummy Net €7DV I 2 b — g 2T, HEREFEDO
xR fRER 2GR - WHE L £,

import numpy as np

import networkx as nx

import matplotlib.pyplot as plt
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import japanize_matplotlib
from scipy.integrate import odeint

import pandas as pd

def create_network(N,k,p,seed):
np.random.seed(seed)
return nx.to_numpy_array(nx.watts_strogatz_graph(N,k,p,seed=seed), dtype=flo

at)

def external force(t,N):
F = np.zeros(N)
F[:10] = 0.5 if 0 <=t<=1 else 0

return F

def gummynet_derivatives(y, t, params, adj_matrix, N, alpha):
x,dx_dt,I=y[:N],y[N:2*N],y[2*N:]
F = external_force(t,N)
d2x_dt2 = (F+params['k_ij'l*adj_matrix@x-params|['c_i'l*dx_dt-params['k_i'l * x)
/params['m_i']
dI_dt = params['beta'l*adj_matrix@I-params['gamma'l*I+alpha*F

return np.concatenate([dx_dt,d2x_dt2,dI_dt])

def run_simulation(params,adj_matrix,t,N,alpha):
return odeint(gummynet_derivatives,np.zeros(3*N),t,args=(params, adj_matrix,

N,alpha))

def calculate_metrics(I_result,t,N,threshold=0.01):
information_reach = np.sum(I_result> threshold,axis=1)/N
reach_50_index = np.argmax(information_reach>=0.5)if

np.any(information_reach>=0.5)else-1
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propagation_speed = t[reach_50_index] if reach_50_index!=-1 else np.inf

reach_at_times = [information_reach[np.argmin(np.abs(t-hour))lfor hour in [10, 20,
3011

retention_time = np.mean(np.sum(I_result>threshold,axis=1)*(t[1]-t[0]))

transmission_efficiency = information_reach[-1]/(t[-1]if t[-1]> 0 else 1)

return {
‘iInformation_reach’ : information_reach,
'propagation_speed':propagation_speed,
'‘propagation_efficiency":information_reach[-1],
'transmission_efficiency':transmission_efficiency,
'reach_at_10h'"reach_at_times|0],
'reach_at_20h'":reach_at_times[1],
'reach_at_30h':reach_at_times[2],

'retention_time'retention_time

def plot_information_reach(t,metrics,filename):

plt.figure(figsize=(10,6))
for key,data in metrics.items(:

scenario,strategy= key.split('_")

label= f'{scenario}{"#k & Hi"if strategy == "before"else"Hk &% "}'
plt.plot(t,datal'information_reach'l,label=label)
plt.xlabel (¢, fontsize=12)
plt.ylabel (& #E| " fontsize=12)
plt.title(' > 7 U A B @B ZER O g fontsize=14)
plt.legend(fontsize=10)
plt.grid(True, linestyle="--', alpha=0.7)
plt.tight_layout()

plt.savefig(filename,dpi=300,bbox_inches="tight")
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plt.close()

def main():
N,k,p,seed = 1000,10,0.05,42
alpha,t_max,num_steps = 0.5,50,501

t = np.linspace(0,t_max,num_steps)

adj_matrix = create_network(N,k,p,seed)
scenarios = {
A"
"before':{'c_i"np.full(N,1.0),'k_ij"0.2,'gamma':0.6,beta":0.07,'k_i":np.full
(N,1.5),'m_i"np.ones(N)},
'after':{'c_i"mp.full(N,1.0),'k_ij":0.2,'gamma":0.6,beta"0.08,'k_i"np.full
(N,2.0), 'm_i"np.ones(N)}
I3
'B{
"before':{'c_i"np.full(N,1.0),'k_ij"0.2,'gamma':0.6,'beta":0.1,'k_i"np.full
(N,1.5),'m_i"np.ones(N)},
'after'{'c_i"np.full(N,1.0),'k_ij":1.0,'gamma"0.5,beta"0.1,'k_i"np.full
(N,2.0),'m_i"np.ones(N)}
}
H
metrics={f'{scenario}_{strategy}':calculate_metrics(run_simulation(params,
adj_matrix,t,N,alpha)[:,2*N:],t,N)
for scenario, scenario_data in scenarios.items()
for strategy, params in scenario_data.items(}
plot_information_reach(t, metrics, 'information_reach_comparison.png')
output_data = [
{

'Scenario” f'{scenariof{"#kMS " if strategy == "before"else"HEMs %"},
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'Propagation Efficiency"
metrics[f{scenario}_{strategy}'l['propagation_efficiency'l,
'"Propagation Speed"
metrics[f'{scenario}_{strategy}'l['propagation_speed'],
'"Transmission Efficiency":
metrics[f'{scenario}_{strategy}'|['transmission_efficiency'l,

'"Reach at 10h'": metrics[f'{scenario}_{strategy}'l['reach_at_10h'l,

"Reach at 20h":metrics[f{scenario}_{strategy}'l['reach_at_20h'l,
"Reach at 30h'":metrics[f'{scenario}_{strategy}'l['reach_at_30h'],
"Retention Time':metrics[f'{scenario}_{strategy}'l['retention_time']
}
for scenario in ['A','B'] for strategy in ['before’, 'after']
]
output_df = pd.DataFrame(output_data)
print(output_df)
output_df.to_csv('simulation_results.csv', index=False)
if name_=="_main_ "

mai
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RS ELND LI R-2T2DTH D,

IVZAT 4 T7EREZT7 2 I = ALOMENGIRZITZT V=T - ~v7ubE—E, 5
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BLELNEVWRELRVWEZROZ LT, BOoRREDLNE I NIEHLLT ., ZORER
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2 BUSINESS INSIDER : [W 2 WAkMH] 2E235TF b, v7 4 b3 & CHERR ? @ =
LT VDITARL” I
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59D

53 LR

- Angela Mcrobbie (2016), BE CREATIVE, Polity Press Ltd. (FHH B FBERR, AT,
s —E8, FRFER) (2023), [Z VAT 4 7 THN—HLWHULEE L Vo v &
—J (fEiath)

- RBCHOE, R E ISR, IIEERR (2017), THa¥o)—REEME - mBEg] (B4
1)

AT Xy U T YUY —F Lab (https://career-research. mynavi. jp/column/2022040
7_25603/#i-2) (7 ARDOLFEOMAESL : NEDOTH TOMLESITIT? | 2024.9.30

- BUSINESS INSIDER (https://www. businessinsider. jp/post—252302#: " : text=%E3%83%9B%
E3%83%AF%E3%S2%A4%E3%S 3%S8UE3%8 1%99%E3%8 1%SERE3%S1%A6%EINIBAA2) [T 1 5\ N K2 ]

ERBEFID, RUA N ETHIR? BETV0IC RE” 7RBH) 2024.9. 30
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Tl b E ORRICH D, RFEMICH S BRI & 72D X9 eSO UMhE &
VAT, &0 BIWDICRT A2 20T, R—RADRER LICITIEE A CEEIcEZ 2 5T
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25 3CHR - 51 SCHR

BE 'S

EHEY e (2006) [~b~—27 OOHRD] (HASCE)
fnmaE (2021) [78— 82 E 30RO ENOLBEER X D] CRERFHHMT)

U7 A R

Shared Value Initiative, ”“#iSVLeaders 2019: Michael Porter - Shared Value as
Strategy and the Big Picture”. Last Accessed: November 30th, 2024.

A7 F ITSDGs L] EMARITIAA 5, Bikdi & T 522 (https://www. alterna. co.
jp/74067/) 2024.9.30

A [AIEH O 27+ 7 VIS TEA 2024 LAR— k) (https://www. hakuhodo. c
0. jp/news/newsrelease/111706/) 2024. 9. 30

s T 02 sy IREOY AT IV T 4 ala=r—a BT 5 2024) (htt
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