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Abstract

In the context of digital economy intelligence, this paper explores the propagation mechanisms and
governance strategies of fake news within the digital ecosystem. A key node identification model
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based on the dynamic integration of multiple indicators is proposed, which integrates degree central-
ity, betweenness centrality, eigenvector centrality, and the PageRank algorithm. Through weighted
network search optimization, accuracy, precision, recall and F1-score, the model precisely identifies
“super-spreaders” on social platforms. The paper also reveals the spread patterns of false information
on relevant platforms through data visualization and propagation path analysis, providing a theo-
retical basis and practical guidance for the platforms to formulate real-time monitoring and inter-
vention measures, thereby protecting consumer rights and maintaining market fairness.
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Figure 1. Key node identification model
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Table 1. Calculation of central index
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Figure 2. User social network diagram, (a) Social network graph of all users; (b) Social network graph of
real news users; (c) Social network graph of fake news users
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Table 2. Comparison of weights and performance of four social network indicators

2. R MWLM BRI E R REEL

a 72 2 Ya 2% RS RENCIE S F1-score
0.35 0.25 0.2 0.2 0.76 0.72 0.81 0.78
0.25 0.25 0.25 0.25 0.63 0.65 0.58 0.61
0.4 0.25 0.2 0.15 0.74 0.70 0.79 0.76
0.3 0.3 0.2 0.2 0.73 0.68 0.76 0.72
0.25 0.35 0.2 0.2 0.69 0.66 0.72 0.67
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Figure 3. Emotional feature diagram of key nodes
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Figure 4. News feature diagram of key node user
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Figure 5. Distribution of key nodes in social networks

5. #ZMLEPXETHRIHER

DOI: 10.12677/ecl.2025.1451442 1623 TR 4TS


https://doi.org/10.12677/ecl.2025.1451442

HBBIR

b SR R N R I R EARHEREAT 1A, ISR R A RS S 1 S A e
KT AL IR NG s T B A AT A B AT A5 DA UE DA B 22 ORI A 1 ol 1 5y T 8 R 4 AR OK T
AR, BTUAMEIE 73X ST 2 AR IR h B ORBE T o AT — 20 WA AR I A BE XS OQ B i HEAT
HIbT. 5 (@i R 7RIS EAR IR I 48 OB R AT AL B, I R B R R RO X
s, R TIRE AT MK IIMFRAE .

K 5(b)rhit— bl MR SR T s, SRBET R A R A TR, XM IR R AU 7
KRB R Z AL RS, R S AR AR o AR X LY RO, T B S R SRR
BEo HAgihid, RS SR AL 0N SR, 8 S I A Y A R TR AR A A SR A
BIOT R fea, & 5(c) A7 it 5% B A% 4R i A0 1) U 308 3 0o ) 2% vy S B 5 ol ) AR FR BR AR HEAT 0 BT, RS HESE
AL 7 AREEXTHEA P 2445 B IR AL B BT AR IS IE . X LS AT I A (R R AR AR 1 S BT s
£, — BHAE, RS MR B(5 JE A AR 18] P SR SRR ) SRR, T Pl e A A R 22

AT IR 268 5 AL R A i A X S B R AT VR LRI AT o SRR 0 Fos 1 SRBE Y AR B A S 2%
HH BT AR R A% 0 5 B B FLAH L2 ) (R B R R L, 4o T (8 A W4 il i I BT i B it 4. 2RI
PRCORS e BRI, ST R Z RIS 115 S AN e I e s BE R, R RS B — B NI S0
DX, At eI T 5 ) RS LA TR 155, TR RO S (SR A 5 Tt 3 X S B 7Y o 4 T A R A
PO, B AR 2 R A RO O EIE, XN R SRS ME T IR At 1 Bl S

5. &g

FER T2 GEAR, M BRI R BUE AL TR X 2 R I 5e R B 52 AR RE i . A
SCRYEE T — P T AR PR A R OB RO R, RS HEE AL R RS B R SCB AR R, IR s HLG Ry
fiEs B AR . BETOR L, ARG R EE M S 2 8. SRR B REE T I
FEAERE] S AR AR P ALE, IR THAERA, WALT A TS

BRI, ASCHR M BL IR B MO e, s O RFAE ) PG AT PageRank
FE, S EBOEZh A AU, RHE U e M5 S AL IR I SCHE T s G AL R ) -l SR 4% RIS
HEBA R HIHE IR . S P 2B R 2, 28R 4 TR N0 Bse 3 filh . O (AR 28 4R 1
MIRBRR G, BRIRFT 2R EEAE 24 /NIRRT, IR A1 28408 I BAR B A5 2R

A FABOST G R RE BIGER A 7 BB SORE, Ol S8 A6 i3 iidp A P sk
BEU . AR ERREE T 6 RS AR, (FB) Al BORME R 5285 I E Bia sk R, UMe
BERUT 22 BE BT RS -

SE3Hk
[1] 3Kk5g, ok, HRe, S TRZRR ah R O e R AR sV TE LR 7L [3). B & #RL 2, 2022, 30(7): 176-188.

[2] BB, k. EEHBAS S E R SEER T Wt —— DM AR ZE B3], RHMR& R, 2022, 19(5): 140-
142.
[3] Momtaz, N.J., Aghaie, A. and Alizadeh, S. (2011) Identifying Opinion Leaders for Marketing by Analyzing Online

Social Networks. International Journal of Virtual Communities and Social Networking, 3, 19-34.
https://doi.org/10.4018/jvcsn.2011070102

[4] Ruchansky, N., Seo, S. and Liu, Y. (2017) CSI: A Hybrid Deep Model for Fake News Detection. Proceedings of the
2017 ACM on Conference on Information and Knowledge Management, Singapore, 6-10 November 2017, 797-806.
https://doi.org/10.1145/3132847.3132877

[5] Castillo, C., Mendoza, M. and Poblete, B. (2011) Information Credibility on Twitter. Proceedings of the 20th Interna-
tional Conference on World Wide Web, Hyderabad, 28 March-1 April 2011, 675-684.
https://doi.org/10.1145/1963405.1963500

DOI: 10.12677/ecl.2025.1451442 1624 TR 4TS


https://doi.org/10.12677/ecl.2025.1451442
https://doi.org/10.4018/jvcsn.2011070102
https://doi.org/10.1145/3132847.3132877
https://doi.org/10.1145/1963405.1963500

HBBIR

(6]
(7]
(8]

(9]

[10]

[11]

[12]
[13]

[14]

VU, BREEL R AL g b W 25 AL AR A IR AU ], BB B HRAL AR 244k, 2024, 23(6): 122-128.
MIRYE, Fkde, SE, 55 LA XAE B IR R M ICEETT ST LSRR D], 1B HRENY, 2020, 38(8): 170-177.
Sathik, D.M.M. and Rasheed, A.A. (2009) A Centrality Approach to Identify Sets of Key Players in an Online Weblog.
International Journal of Recent Trends in Engineering, 2, 85-87.

Ma, W., Shu, J. and Liu, L. (2021) Key Nodes Evaluation in Social Networks Based on Multi-Indicators. 2021 13th
International Conference on Communication Software and Networks (ICCSN), Chongqing, 4-7 June 2021, 123-127.
https://doi.org/10.1109/iccsn52437.2021.9463635

Luo, G., Wen, S., Wang, C., Wang, L., Zeng, Y. and Chen, Z. (2024) A Key Node Identification Algorithm in Social
Networks Based on Global Betweenness Entropy. 2024 5th International Conference on Big Data & Artificial Intelligence
& Software Engineering (ICBASE), Wenzhou, 20-22 September 2024, 185-189.
https://doi.org/10.1109/icbase63199.2024.10762025

Hong, L., Qian, Y., Gong, C., Zhang, Y. and Zhou, X. (2023) Improved Key Node Recognition Method of Social Net-
work Based on Pagerank Algorithm. Computers, Materials & Continua, 74, 1887-1903.
https://doi.org/10.32604/cmc.2023.029180

FadE. ARG TR RE R S 2 0 XU SR LR IE AT 9] b [ A% SR B, 2024(8): 129-133.

EHDE, s, #ow. M T AT N T FORVE: &8, S1ES5I 0] BRI 5 5Lk, 2021,
44(6): 180-188, 27.

AR TR HUBENL R ) Bh A W2 0 W [D]: [ 1244730 50]. Phe: PHAER%, 2019,

DOI: 10.12677/ecl.2025.1451442 1625 HLF R 55T iR


https://doi.org/10.12677/ecl.2025.1451442
https://doi.org/10.1109/iccsn52437.2021.9463635
https://doi.org/10.1109/icbase63199.2024.10762025
https://doi.org/10.32604/cmc.2023.029180

	数字经济时代网络平台虚假信息智能治理
	——基于多指标融合的关键节点识别研究
	摘  要
	关键词
	Intelligent Governance of Fake News on Online Platforms in the Digital Economy Era
	—A Study on Key Node Identification Based on Multi-Indicators Fusion
	Abstract
	Keywords
	1. 引言
	2. 数字生态视域下信息传播研究论述
	2.1. 虚假信息传播机理研究进展
	2.2. 社会网络分析方法论演进

	3. 网络中关键传播节点识别
	3.1. 关键节点识别模型
	3.2. 基于社会传染的网络传播分析
	3.2.1. 传播网络构建方法
	3.2.2. 中心性指标计算

	3.3. 关键节点识别算法
	3.3.1. 网络中心性得分
	3.3.2. 关键节点排序算法


	4. 实验
	4.1. 数据集可视图
	4.2. 评估指标
	4.3. 关键节点识别对比结果与关键节点特征深入分析
	4.3.1. 整体性能比较
	4.3.2. 关键节点影响力的特征分析
	4.3.3. 关键节点的传播路径分析


	5. 结论
	参考文献

