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Figure 1 (Color online) The web page of Weibo misinformation processing platform

MR P E iR 5 12, BIGERH AR 4620 73, PR HREEIEBD 11244 mTEszlamkin i
i Ji5 SR H ™ H, SEIR ARG 5 R 2 P it R BN URRE 5. 7R 2012 48 5 H IR, BRI A A 5 it
CHIRT AL X ALY Je— BB AR, BRIEH P BOR], F AT AR S DR BRAL. AH R 1,
BRGS0 7 A XA H AR O AR AR BT, 23 0 & 280 RAB B8R, fE N TAF)S
XA S FUOEEAT AR AR . ZHh O AN RAS BRI e A SqE B EE A AR . NS B P
B BN BPANEI. WO AT B R, X EE B A SE B AR b 2 LA
WA, RSz 55 2. BATR BRI AL X B O A B 2SR AR RN 5T, AT DA
R R S B, B O IE AR SR E MR S IO N A KA 28RN )
EUFREER, B 1R T A A IS BB 3 T

AT T R AGI [RI7E 2011 45 8 H 2 2013 4 5 HIHH 9079 26185, B 2 5 B4, L
HORHEB 32 TE 2012 4F 5 H (AL St LG R A1, IR EVE 5 R A 18] (1) 0 A i DL an B 2 B, #6F
Sk, AT Se A ATz O TRAL B R, SRS T R VR & A 2 BT T ik 1 SCRIB RS LA
T A8 oA, B, 2E T IR T 45 3, BATHE T —BL5 A VLA BRI AR e M+ L 22 SEA4 F1 Bl
TEAESL,

2 HREALE

N T R AT G RIS SO AT, FRATT TR AT TA . AR R SR AR O — T R,
KAME B R E RTE T B A SR R R TR S8R (bag-of-words model), FHE A1 () 3A]
T FER AR AX T SCRY, A7 R 1] ITLE A o8 L B )L

] SRS R U EE AT AR 22 1557V, e r e 1 B 2 SR P T TOUZE fl ¥ SR PR 34 D i AR
TS5, BIXETIE 50 ¢, 8 ¢ 72308 4 W BRI EEFR 1R A (term frequency), IGH TF; 4. 24
M, HEEETm] IO T AH O BE VLT 5 X 4r Be J1AR/I. B, AR 2 it ik X —ia 5, XK
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frequency) DF, FIMES:, FoRTaIT ¢ EATA SO (R H B BLRAER. B A ECN N, 38407
SESCAT ¢t SR (inverse DF, IDF) 24 IDF, = log g IXHE, @A X PR IDF
EANS EEBAR. BRIk, FATTH TFIDF SRR 2408 d HiE I ¢ R, B TFIDF, 4 = TF,; 4 x IDF,.

%6, BATRHA /36 TH 1CTCLAS M1 64— S fid g & 3T /0 i, SR )E Kbk «ir, B 4%
FHIA]. xR, BRAAIER N A — N A, Fh A s R 1A i ) — AN, o) AR AR T
TFIDF AR, 45 e — & s 3a B, SR Bl 5N 0. 1XFE, BT SR 7 [ — ) =
AR, BRI R A AR (vector space model, fEIFK VSM). S Hd 45 opAF 2 W5 e 1 1 i
Ve 5V, FATAT L@ R 5ZAHUE (cosine similarity) THE HIE CAHKE: SIM(V,,V,) = \“//f\i\“/;;l [i]
S5 AT IR () 2 T2 ARVRL R AR vy, A1 TR AT A ) — 338 A 1 i 1.

MRS HIEET, A REREEHINES, XEE S BAREMRHEEL (4. NA5E4210),
RPN ZEHIE. N T B2 0% 5 B IUE AT R BRI, (R8RS 1IE Ui, &
1A BK X e B T 0 5 TRRF AT o0 br. BRAT 138 AR 9% A AL ) B 4 b i e 5 AT RS, TR —
TERR R o B — e, BARREWTR: (1) WEBHE T, YVIEEEES R N (2) M THESEFT
BEMIE v, ItHESRBES R eI c WAARAE V., FAZALUE SIM(V;, V.), AL
ERTFBME T, WAHEILIINE] ¢ 5 F A RBIIATERKE, WEdE—12K ¢, % v, A o, % ¢

FRZITEA B R B B, ORIERED SREAVE 5 # R R T F—MEEN E R RS, %R 9079 & HiE R
Ji% 1798 38, FATRAEXTVE F AT i, RSP ARV E RS AT 2 B

3 ESHEERITSN

PATE e VR F BRI J7, 8 ORI 8] DAL 5 R R AT 5 28 NS5 D5 TN 0 & T E 4t
I

3.1 WIFESHFEA

H BRI T MR A NS85 T 22 57, R SR T 35 A i 1 AN ). JRATTT
LI I — 2 A 5 R AR PRR R DR DA i B A R A R 0, RV 35 e R AN P8 U Bk
ey, Ul B LS R M R T RO O RNV ST 3 .

i Z B AT DO S R, K2 BOIE R 5 IR A LE U, BRI EAE 500 XA IR &
FERARMY 84%. WA E NI S BAT I (A3 V0 AN SR KRR /7. SR IATT AT DU 4 il
PR BRAT BT A TAE, BERETINVE = 00 F A ANPR B ) AL VE I, K e A 208 il il i =
PR 488 0 [ A0 7 T 52

3.2 IFIESEREIRETE

V5 0¥ RS A B i A A T 0 5 ARAT B 58— e s Bl el PRI e TR B . — 2R i 5 1
B REE RN [ADRRE, — s RE P T DS e HE 2T 0 RV S, 32 S IR R ey, e B P
TV 5 B RS [8] AT 1 4 .

I Z T A B, — 26 0 5 s W R, v e R T B RS A T RE
Bk, RIAR DA R 5 28 R AT G I 10 2080 A B2 R (5.3%). RIS, SE = b T HAL R i
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Figure 3 The distribution of Weibo rumors according to

Figure 2 The distribution of Weibo rumors according to
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Figure 4 The distribution of Weibo rumors according to report time intervals

BERTAR, RHR Iy (A A 35 & 78 R AT ) — A AL AR PR (88.9%).
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O TR fE .
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Figure 5 (Color online) The distribution of Weibo rumors according to topic types

®1 ESTEEMNDEER (RMEXEIE, FEERER 88.2%)

Table 1 The classification results of rumor topic types

Be classified into => Cheat Politics Economics Social life Common sense Recall (%)
Cheat 139 2 2 8 1 91.4
Politics 5 515 5 43 5 89.9

Economics 2 4 155 7 7 88.6
Social life 14 38 18 635 22 87.3
Common sense 5 4 6 14 142 83.0
Precision (%) 84.2 91.5 83.3 89.8 80.2 —

(1) RS T EEEOR, R EAZ B EAR 2 AT REVESE K. BAh, JATAT LR Bt~k
TRVE 5 B W N HEA SRR, XA U WA 2 AR TSR 34 A B EL S .

(2) AENTARER, BATEREFE S IR T H R T A28, HLhr LS WATRW k24
TR, Bilhn, w2 S EEFE 1R S, AESERRINE R P A SRR, HiE S
A—EEGE B, IR ABUARE S AT DL, I, 0 R Es M SEPRTERER EL 88.2% FRIHETH

5 1BESHBTF2H

BRI E S WML RAT . ALHE . mIEMTE TR, ARFRZEA A FIREK, K
Y, JB T F 1S8R S ICH TR EE I Z IR, IR S 5 R R &R e — e R R
bR BRAZAE T BB R R M A5 X BLIRA DR G 0 AT I

MR 2 T E Bl RERAE R b, BATHCE 518 5 B H 2 1 100 NUEE, 24 H S H R B A2
eia . TR IRE 5 28 A e B (L 300 A I ) R i, JRATTVAGN S BN 4 R 7287 (4
Kl 6 pr):

o AL E T WIAAN I RIA BRI, R — MR {E;

o A2 T F NIEAN BT RCRIEME, HA 2 MOKIEE;
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A2
Bl B2

B 6 HAMFEERS. Al. (IIF 3D) AR EBMIES; A2. MIBXFEEBREMIES; Bl. FAHNESH
RENES; B2. MNRZBENIEMES
Figure 6 Four types of forwarding temporal patterns for Weibo rumors. Al. The rumor about the Japanese movie

“Sadako 3D” to be shown in China; A2. the rumor about clothes donation required from Sichuan Tibetan region; B1. the
rumor about Sino-Japanese War on the Diaoyu Island; B2. the rumor about the new traffic regulation to be implemented

B1

Bl 7 (MEREE) BEESERFLEINNIHER

Figure 7 (Color online) The distribution of Weibo rumors according to temporal patterns

o Bl U F KA — B [a)JE A BORIE(E, HA— MBRORIE(E;
o B2 U F KA BN A JE AT BORIEE, HA 2 MBORIE(E.
X 4 i e SRR AP R S A S R B an ] 7 Pl i B AT DU

(1) 2800 5 U ABE W A AT I 3 2 B SR, 5 R AT — BUN 18] Ji5 4 HH I {1 P 3 AL ) L4711 2
N T3 BHEF RGN R, 52 MEE RS W L sm Ly 73,

(2) TATERE 5 1R N A ) 5 H PP R @ R, Bln, WRIE T T2, B
ALK, A 2 R ENATR S, MBLZ R, 20 70% (8RR 5 8% A 2 NI, 1%
TRNSEAHMRE S, BT REABRZ, R AU, B A AT 2 52 thIUBOR e A A
{EARPREWREE, 4 60% HIILIES SE—MRAHT.
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6 [ EALAZGRIRHY B B RHEHESE

AT XA BAREAT T EGTE 8 SCHrRI e dr. 2EAT IS8 M i) e 25 H 2 Sl
BEE AR, CH TR E S (70% LA L) R — N A AR, T EL K72 W A A it
SR (70% LAL). T8I A BELVE 5 BOTHR AR SR R AR 7 ik 10 TR DU e
Hes ALt RA T RERE I U8 5 B A WAl ek B Bl leiE, FRIR0E 5 R M i s EE AL,
N T LRI S 1) B SIREVE, ATE TR E AT ASREES . SRR
Tz AR 859 ki F IR ME T, T T R F RS R DR 2 e
(1) FRSZBR R S, BIGh = Tk R0 iR S BURE BUOCIEHHA IR 5. B, B =] DLART] LR YT Sk
Lo SR
(2) W22 BREE S, R TRt (o] BRI TCE AN 5. B, A3 SR B EIRIX — 04k
WE T 3 WERTIR, PR ETT TIXAMIESE. 56 7 SRR A AU T AR BRAA, A0 iR R B T W T AR
SEVCR” . gevh KB, AR IR VE 508 SR A BOR T, 23 52 IR 5 B 22 o BOA At &
T, I 2 R KR E A i AL 4.
FRT, BRE S BEBORIETVE MR U A A B S 2 o8I S BRI, JATRH — A Ei &l
A B BEMRER R e i B AR, I A R T B A AT B 8 5 B 2R, MR RPN T4 B B
AAREAIE IZIE 5 LK. BRI RIS P s MR L X8R &, iiE B X — 2kl B
m, AT LGB T A TR SEES E PR e R TRFEMME m 1% KB
Pr(mle) Pr(e)
Pr(m)

Horb Pr(m) 2W0H m K652, XTIrE AR 2 — N EME. Pr(e) & T e WILKME, W]
DMERH T e BIBUZRE FIIEE. 111 Pr(mle) W& 7TH e XTAEE m PEIRACE. BHRME o7
TAH 45 B CARERES, IXEAREAEE T P ARG 838 BRItk FRATT AT LASK A Ak e P Bt
SRR ATH FIR AT, A1t Pr(mle) {H.

YT RRZBRGE S, AT BB LR AT TR (BX T2 RIEE, BATHE
TSI — S o S5 (T R B AR SO GRS T T B U 1 N ) SRR T RE T XA fEAIRZ
PRLE 5 A 23 52 BRVE 5 1 L 2R ITT TH, FRATER B 525 ik 2] 61.5% 1 76.0% HIHERAZE, VH4HVF
AR AN 25 FE T 226 5Tk [17).

FET IR IR S RRE AN L SRR i, BATTHE B — i )+ 52 AR B B R UEAE SR an P 8
Fiows, EEARE 3 A B TAE:

(1) ¥ 5 AT S0, J8 A 25 AnT T 5 AP ) e 4 i S AR LR 5 AR & — 7 T, KBl 5
AV S e 1 5 AT EeX, DU R I — SR kg — Bt (et & R S WL 5. 5 — i, X7
EEETRALEARNES, @ &z L FE, 55 T % FOZ5E 0% 5 317 5000, H
EZE R NES.

(2) V&S AAT I, I B AAE F AR M BE LR 5 PRI (E B, 18t W i AR 2 H
SEINE T BRI, HE G R RGNIES.

(3) W F ARG, X T e Ve S G R, BIHIMAVE S &, SzfE B R A N T 5 4,
T e HAS S, 5 SR T — @ BE B P IO AT 58 P e, A6 — BT ] P ek % A1 (R Bk ]
AT W XPZAE BRI NFIVFE NHEAT L KB, 78 SR BE 145 B SG I AR SIS ) & 5

Pr(e|m) = x Pr(mle) Pr(e), (1)
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Figure 8 (Color online) The framework of refuting misinformation on social media
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Statistical and semantic analysis of rumors in Chinese social me-
dia

LIU ZhiYuan'2?3* ZHANG Le"?3, TU CunChao"?3 & SUN MaoSong!?3

1 State Key Laboratory of Intelligent Technology and Systems, Beijing 100084, China;

2 Tsinghua National Laboratory for Information Science and Technology, Beijing 100084, China;
3 Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China
*E-mail: liuzy@tsinghua.edu.cn

Abstract In this study, we collect a large number of rumors from Sina Weibo, and analyze them from different
perspectives. We study the influence of rumors from a quantitative perspective, as well as their beginning and
ending. From a semantic analysis perspective, we manually classify the rumors into five categories based on the
semantic information. Then, we train a classifier to classify the rumors automatically. From a timing perspective,
we manually classify the rumors into four categories based on the forward trends. Then, we find the propagation
tendency of rumors. Finally, we propose a rumor-recognition system, which combines machine intelligence and
swarm intelligence.

Keywords social media, rumor, semantic analysis, temporal analysis, rumor recognition
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