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Research Article

Between the Mainstream and the Minority:
The Effect of Periodicity Characteristics of
Online Topic Evolution on the Degree of Topic
“Mainstreaming” and its Prediction

Xiang XU", Ruoming WANG"
“College of Arts and Media, Tongji University, Shanghai, Mainland China

Abstract

Previous studies have not sufficiently emphasized the theoretical dimension
and empirical question of how the periodicity of online topic oscillations
influences the degree of “mainstreaming,” which is a crucial factor in the
mechanism of cultural communication. In this study, we analyzed 28,473,604
posts on Toutiao using power spectrum analysis and the red noise test to
explore the new dimension of independent variables, i.e., the temporal form
and oscillatory pattern of cultural themes. Correlation analysis, multivariate
linear regression modeling, and XGBoost regression modeling show that the
periodicity characteristics of topic oscillations are significantly correlated with
their “mainstream” degree, which has predictive validity. Based on the
empirical calculations, the study proposes the theoretical dimension of “cultural
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setting and regulation based on oscillation patterns” to further explore the new
path of cultural leadership based on temporal forms and oscillation patterns.
Cultural themes redistribute cultural power through implicit temporal
fluctuations and influence the mainstreaming process. This theoretical
perspective emphasizes how cultural themes invisibly shape the pattern of
social and cultural power through their temporal and oscillatory attributes. This
study provides a new theoretical perspective and practical dimension for the
dissemination and guidance of mainstream culture and subculture on the
internet and aims to design cultural policies and practice strategies more
effectively.

Keywords: network topics, periodicity characteristics, topic evolution,
mainstreaming, power spectrum analysis
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FII o0 42 BRI 4E 1) 3 77 V5 (train_test_split) » S REHE 23 5 80% 131 4k
£E F120% 1) W sl 5 > DA B al A A 1) FE B RE o FERINSRSE £ PR T
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A ZIOHYEMEE B4R

S B 22 B [R5 t p i 95% B {5 Wi [
U IE 03 04 72 A48 [-.05,.11]

X, 51 .05 9.79 .00 [.41, .62]

X, -24 05 -4.75 .00 [-.35, -.14]

X .10 .05 2.00 05 [.00, .21]

X 27 05 5.99 .00 [.18, .36]

KE4E RN > TS ER VIFY/NA10 > 202 B34 vAeal
B2 HE N o

#t ASENTTEBRET (VIF) 447 451

S5 Ji B IRE ¥ (VIF)

FRIA 1.00
X, 1.15
X 1.66
X3 1.66
X, 1.09
S SIOEAIW Sy L R

Y= .03+51xx; — 24xx,+.10xx;+.27xx, (17)

R BE 5 4% BT o i SR AT T > N R Oy
(mean-square error, MSE) ~ ] 5 R i 2% (root-mean-square error, RMSE)
Ak E 2R R A T AR B4R B R B o &5 R BHUR > BB 19 MSE
£ .30 > 3R BT I B PR LI 2 [R) 00 7248 Oy 22 LU/ > il B AR Y
TR HERE o A RERY RMSE 2% .55 » fy a2 B AR MEFE & > [RBREFUR A5
RITEH 0 A 300 o P REUS 45 > RO R B S i B sl 4R B R 40
45% 1) 55 BV o JE He g AR A RO T R AY T B R R ) v 1 A s v R T
SEME > W T ARSI ML B A AL
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XGBoost i § 4 &

TE 22 JU AR A SRR R (9 BE A8 1 > AR 5T BR F XGBoost 208 fi 55 7 4E
— B A &5 R AR M o XGBoost J& — il 5 A A8 % B8 A3 o 4 AR B
JEE 1 o AE B A TR SR HE A T B A > B A AT U B I A 1 BRAR A 4 A ) B
B HAER -

AR R R g R EC—3 Wtk T H A& RS
XX Xy X, o TEBPEFRIREIREN - [ ARME M Yeo-Johnson 54 3 B
T T IERBALIERE o SR FRAR I BB AR o0 By il SREE AT AE > Hrh20% 1Y
B A BIEL > 80% HI A FINAR o AL {f F 4 A% 48 &R (GridSearchCV) fif &
RO ) B FE S B A > B8 R (learning_rate) £ .01 » A8 1) ¢ K T B
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