BB e

IPSJ SIG Technical Report

BHEEZZRAWN-TIBRMT7ILIY) XL

QU LIJING'' gk #lf

BE: (27— vy N ETHHIZEE SNEROP TALIELOERDH Y 723 5. BURRY - Fl
WHIRER ZH > TR EN T~ ERbEENTEY, fEMEE - TW5, TR o—8E L
T, TvRAERREATOLERDH D, AFRTIE, T OFERSBERREL B L, BTE0s
TN TV AL L DT RO BANEZ TG T 5, FEBRTHIE SNS & 722 Weibo 12T 27—k v
k&N, SVM 43557s & Naive Bayes 435 & 7l L7=, SVM 43¥#s CIIA 5 $HE7 /L Linear-SVC
IR EETET )V RbEESVC BB D0, FHIKEEN T L VK- 7272, Grid Search &9 FHET
Hyperparameter % #4592 Z & T Rbf-SVC D T HIPREEE 2 et L 72, FEBGHTIRIZ L 0 L SVM 23 %55 7° Naive
Bayes 73 %f%n & U AL, B Rbf-SVC ET VOMEHEN 9E L 720 | TRANWCEH TH D Z LB5Hh

-7,

F—0—F T, BRYE, 7% X My, SVM. Naive Bayes
Evaluation of Machine Learning Based Rumor Detection Algorithms
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Abstract: Rumor information transmitted on the Internet becomes the social issues that required related measures. As part of
measures against rumors, it is necessary to detect rumors quickly. In this paper, we consider the characteristics and causes of rumor
and evaluate the effectiveness of rumor detection by machine learning classification algorithms. In the experiments, we evaluated
the SVM classifier and the Naive Bayes classifier using a dataset related to Weibo, one of the Chinese SNS. The SVM classifier
includes a linear classification model Linear-SVC and a non-linear classification model Rbf-SVC, but the prediction accuracy was
lower than expected, so the prediction accuracy of Rbf-SVC was improved by adjusting the Hyperparameter with Grid Search
approach. The results showed that the performance of the SVM classifier is better than the Naive Bayes classifier. Additionally, the

90% precision of Rbf-SVC model identified the rumor detection effectiveness.
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BB DD — 22, WHK[INIFEXFICBIT LY —v
FNAT 4 T EOEWRILEATEIRS X OMEHRILHL ORI D 5y
M&E{Tol, Y=Y X VAT 4 T EFAT AL D2—H
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L= —PERICBE T DHE BTN TV D, Mao H[9]7»
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IZ NLPIR (AERTBRLRZZEHIE) . LTP (/LB T2ERFH
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WOCHIRD BT — % OFEMEE 7 — % O AL 20
HD, LLFA STV D ITHNRCTF X ER S 58

(PCA), 7> Z L7 Y= 3 (Random Projections)
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PRBER MR 5, ZOERITZER~DILEILE
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1
min {— hwiP+C ) fi}. GOWTx D) 2 1= 6 620 mras
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i=1
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ZIT, ClEEZECHINEEEZREDNERRET D37 A
—ZThHY ., FANLERE L MRS, ISR % R/ MET 5 R
BMICBAL T 77 vy o a={ay,ap a3, ., a0y} E =
{B1, B2 Bar s By EAE S T-5 75 ¥ = BAHK
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Zai{ti(WTxi +b)—1+ fi}—Zﬁifi (6)
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Q) FA—TR4X
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fEMERIZE LT, LT T 5,
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EANELWRZORER (F—4 B) ORERETET,
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WREFH L, RN —FHVLOEHEEREELTE
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ZOTNTY XREOLRIOFNS, T4 —7 &5 EEN
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MEZ ST D720, HEEET VX Aot 5 S RE

LTWb, D7 T ACHEZLNTR, XED NV H
SNDMRITKRD X D272 D,

P(D|C) =1: P(w;]C) (13)

REZWVBEII THHXED R, 527 7 A CITBT5H

IMEEZZ D,

BRI R OB ER IR O TR R TE 5,
M s f, = eTx RIS - Ax=b (x=0)
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p(D|C)p(c)

P(cIp) = =1 (14)

LD,
T 2MENBEOMEEZ X, 7 7 AT K LK L7z
WEARET D,
P(DIK)=IT; P(WilK) (15)
i)
P(D|=K)=II; P(w;|=K) (16)
s, X (14) cEAL, X 15 X (16) #HEAL
TROE D7D,
p(D|K)p(x) _ 1; P(W;|K)P(x)

P(K|D) = "= s (17)
D|=K)p(~ (P(Wi|=K)PG
P(=K|D) = P P(D))P( k) _ [iP(W 1|>(D) )PCK) (18)
L7225 T, s
]'[iP(Wi‘K)P(K)
P(KlD) — P(D) (19)
P(=K|D) ~ mip(Wi|—K)pi-k)
P(D)
LT 5 &
P(KID) _ P p(w;|K)
P(=K|D) ~ P(-K) I; p(w;|=K) (20)
L%,
INbEETHEICT DI E, ROXBELNS,
PKID) _ | P& P(w;|K)
In P(=K|D) ~ In e Ziln p(w;|=K) (21)
ﬁmzm)@iﬁtﬁm%g%%>0@%\%@iﬁﬁ7§
AKIZEL., £ TEHRWEGAITY 7 A-KIZRT 5,

4. RERFL(M
41 =4ty b

Song 5[8]1%7 < #i%1E 7 /L CED (Credible Early Detection)
DBAFEIZ BT BT CULEE S 72T — & 1 Weibo 1415 HH
ET7Ty M7 —sh bRt InET -2 ThB, TDH
HiZ, FV TN Weibo 77—, 7T —H &T TR
T — X DEEIERE TN ENED TN D,

AW CHAT DT —F I T ~T —F LT~ ThRVT
—HEELAY VI Weibo T—F DI LTI D, Fio, T
~ T — 2 LA Weibo AIE MG 7T v b7 4 — LML
ENTERERRERET~T =L THDEN, T~ TRNT
—F IR OERFETH B,

BT —21% 5135 F0 S5 b AEPERARALRTF R b
REIPENT X R MR 1748 HHEBRWTC, TvT—H
L1538 & T~ ThaWnWr —Z 1% 1849 & fv iz,

4.2 FREi A%

ARAFIE CHI A9 2 - 51513 FI1 751 (Confusion matrix)

& Scikit-learn 7 7 253 L AR — I (Classification report)
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&3 (Precision) . FELE (Recall) & F{E (Fl-score) %
N, T A MNTF—X OAREVERE AT 5,
# 2 REMTHIOFEEE

RigilLEE S
lregular data lrumor data |
ey e
% | regular data TP FN
[ (True-Positive) (False-Negative)
#& | rumor data FP N
f S (False-Positive) (True-Negative)
Precison = L (22)
TP + FP
Recall = TP (23)
TP+ FN

_ 2Recall - Precision

= 24
Recall + Precision 24

Z® 9B, Precision IL [regular data] &3%AIL 7=
I CERERIZ S Tz regular data DEISG TH D, Recall 1 X
AT D regular data O CTEL LB L= 0EIATH
5, FAEIL Precision & Recall %37 VA L AbETN5S
NERTIBIECTH 5,

43 EERER

ASRIO N == P T =BT =T — 4 1391 . T
~ TRWT —H 1656 HFCiMEiFERZ{T/2 o7, €T /LD
SFAVERE A T3 A 72, F1EICBI L T 5 MR ZEMGEE AT
ST, PHBERFRI VK 72720, 7V v RYP—F
LWV FIETAT A= & ik L, Rbf-SVC D72
RTA—=HF CIE 100 T.ylZ 0.001 & 72> TTHIEEZ 0.71
25 0.86 (LT,

TANT—=HIET~T—% (Class 1) 147 ff:. T~ T2\
7 —% (Class 0) 192 {: CFHGERR 21772 - 7=, IRFATTHI%
ST 5 E 192 7~ TRUVWEHRO 5 B2, Linear-SVC £
F L 27 #£, Rbf-SVC £ 5 /11X 11 #f, Naive Bayes €7 /L
IX 180 h2SFR - CT wIE M LAk L72 2, 147 7 < 15
® H BIZ, Linear-SVC €7 /WL 36 £, Rbf-SVC E7 /LT
48 {1, Naive Bayes &7 /LI 18 f: 0352 - TF < TRWMEH
LT,

£ 3 HEEHEOSERR

Class  Precision Recall Fl-score  Accuracy

Linear 0 0.82 0.86 0.84

0.80
-SvC 1 0.80 0.76 0.78
Rbf- 0 0.79 0.94 0.86

0.86
SvC 1 0.90 0.67 0.77
Naive 0 0.40 0.06 0.11

0.72
Bayes 1 0.42 0.88 0.57
5. BE

ETNEAERT D BT~ RENCAZ T, 737 —4
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EOFETEDZLETHD, SENLETABENNE I 0 d
TN TEENE I DD OO HNHELRT 5,
—OBIIRHREE LEETARNAENNE 5 03274 %
VERH D, SVM 5354 (Linear-SVC & Rbf-SVC) (X7 F
AGF VAR — ORIl L2 iR A 1.00, 2 FVET IV
DRL—=27F—=Z I LTIE 100% Tikhl L=, FEH
WCBWRER LR LR, LML, T b L—=2 2%t
LTC—RIDOHDFEER LD T, EEOT —X ~D5HEMERIC
TELEDNRSR, ZTOMEZFRT 272012, F 1 EIZK
L CRERFF AT o T2, FEBRD 5 BIRGEEZITH> DT, T —
ARV THETAOWREE R AMLIZFHMITE 5, 77
23R LR — h D F1{El% Recall & Precision ®OFRFINEY)
B I e DT, F A A o TRAMRGETE T

Recall+Precision
A E D MaFHET 51T13&RIZALD,

ZOBRRETIRMNBTEDENE I NTOWTEIMET 5,
FLWT < BIRIEHT 5 & &, T VITEME P EME
HAOHNCT HENS [F< W) &, 7~ mamn
TEDLERET D, wEEDN [T7~E#R LM LZb D
XEBROT v HEROFIGNEITEL, 7~ ERBmm
LEEBEZOND, AMREOFEFERERDE, TA T —
ZOT<ME (1 77 2) ITHLT, 77 A58 LA~ b
@ precision A& EE T 5,

SVM 43 ¥8%% & Naive Bayes 5388 D HEIILL T O L H 1T
T
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