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Abstract

Purpose —Live streaming video is an emerging community media platform in
recent years. Compared to the traditional video, live streaming video is more instant and
interactive. According to the response of the audience in the chat room, the live streamer
can immediately respond and create different content. But when too many messages are
generated in the chat room, the live streamer is likely to omit the audience’s message.
Therefore, the purpose of this research is to mining the contents of audience’s message
in the chat room through the sentiment mining technology and to present the results in a

more simple way.
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Design/methodology/approach — The proposed sentiment analysis system
consists of three major models. First, we create a Socket connection to Twitch-IRC
(Server) of chat room via the web crawler and capture the message from the chat room
at predefined intervals. Second, we normalize the internet slang in audience’s message
into the standard format that can be analyzed. Finally, we propose a fuzzy support
vector machine to classify the audience’s message into positive or negative emotion.

Findings — On the average, the proposed approach yields satisfactory performance
with accuracy rate of 98.88% on internet slang normalization and 87.72% on live
streaming sentiment analysis. Questionnaires also demonstrate the efficacy and
effectiveness of the resulted sentiment statistics.

Research limitations/implications — This study focused only on accurately
classifying the audience’s sentiment on live streaming. In our future work, we plan to

investigate the correlation between audience’s sentiment and audience rating.

Practical implications — The results of sentiment analysis are presented with text
clouds, line graph, radar chart, histogram and box plot, etc. This can help the streamer to
know the audience’s response in a more relaxed way and to adjust the content of the live
streaming video according to the audience’s response.

Originality/value — This study is, to the best of our knowledge, the first attempt to
apply fuzzy support vector machine and word embedding cluster features for the live

streaming sentiment analysis in Taiwan.

Keywords: live streaming video, sentiment analysis, web crawler, internet slang,

support vector machine
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. Text_Last(Ty) : 5 g — 8L & & %&EF (bool)

. Text_Continous(7¢) : &&F ey x4 & Hi24k (bool)

. Text_OtherPhonetic(To) : & &4k L 1eix % (bool)

. Text Start(Ts) : F H M A E > S LTWMFET L 0 (FEEHEE

~N N D B W N
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)
8. Text End(TE) PFRERFE XAHZBFEETL0 (AR ETSL)
2R EF XEFAL - RFF R A G Jieba A F B f7i0%] 0 % Unicode
P 40 B (u3105-u3129) EATIEFAFIEea18R] » 4260 BRI 2 & B AT R
B B R S T RIRAAR 6) 3T 9T AR — R | &1 o Jieba EfFENE &) F
WEl A TRIAL, ARG, SEL ST Y T R R R AR BN AR
9, 4% BBGREF ARG ATEIER R > LBRIFHBE Ak 5 FfF -

%5 F BRI
Tr To | Tn | T, | Tc | To | Ts s
5w 4 0 0 0 0

Kl
=

BB R SVM #4048 0 LA ABME R R BTN g R
%%%Jﬁ?ﬂﬁ&ﬁf et 0 & T B AeE Ry K 0 ALK 6
Moy ER &P 0 EBAFTERE -

& 6 F B AR

Tr To Tr T Tc To Ts TE
wHT 4 0 0 0 0 ¥ Y]
£ 3 0 0 0 0 £ &£
949 2 1 1 1 0 0 “
1 9% 3 0 0 0 0 1 &£
R4r 4 3 0 1 0 0 ¥ 0
v AP 4 0 0 0 0 ¥ ¥
BBy 4 0 0 0 0 w ¥ 1
wEH 2 1 0 0 0 0 &
949 2 1 0 1 0 0 9
Gl A3V 4 0 0 0 0 w 3V
x4 2 0 1 0 0 S 0

R TR AETHEER AN RAER AT B RE N
Tp~ Ts ¥ Tpd i RBES & ® » 55 FRATRCHZERA 54 Jm\ﬂ‘
ek (Zek 7T ) HFF] 5 2ER » UMEFESZARA BT H T H 0 5 %8
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kT FREEREN &
¥ ik Tr To | Tre | To | Tc | To Ty Tg Label
T 5 5T VA 411 | 41 0 0] 0] 0| 411 | 411 x
2% Vi1 | 3 10 | 0] 0] 0| /11 | 3/11 x
54 211 | 2 | 1 | 1| 1| o0 | 311 | 211 e
I % /11 | 3 1 0o | 0| 0 | O | 1/11 | 3/11 T
BAF9 Vit | 3 o | 1] 0] 0| 111 | 211 "
T 47 5T VA 411 | 4 | 0 | 0| 0| 0| 411 | 411 x
5T 57 5T VA 411 | 41 0 0] 0] 0| 411 | 411 x
5% Vit | 2 |1 0] 0] 0| 311 | 3/11 r
54 211 | 2| 1 0| 1] 0 311 | 211 ¥
T 47 5T VA 411 | 4 | 0 | 0| 0| 0| 411 | 211 S
F4 Vit | 2] 0 |10 1] 0| 111 | 211 e,

BB Tr Ts 8 Tp 385 $ 45 FHE B 5 b R TRRNIEF XN 09 Ao T
BREFEX "9, ANERT TRy EHBERYE > - KRR K40 208 52 0h
B TTT, FEEAHEGEI L BT, 27 T8, BEAHENT
S A H M FTAT AR T B B> ATAR T 9 e9ER > B R
R WwRTTOTR) FEEETHEOAEILES  AEFHIRTTREAE
Sk eszaR] (Plde T ) sk AFFRMEE T A kT TR B H
RAEFRRETE (Bl "T9TA, R "% ) 9@ E—KRAAEHY ©

= e

ARG EEIVT T R ER > B K P B> AARIMER H 08 5 HRIT 44T
BHE RAFBL > B F R WM LG ERETITE L FH T -
(=) BAFHEAF ML

M EFHEATIERACIE » do T 7 5iFR OP %2:D :D :D D, EHRALE " T
TATRSE ER | AA[+]] (D SAZi b Ed g REAIR) 0 4T Jicba 75
Fol e N\FLAFVRVE B\ | [+1] » @47 THEHEHB LR (ok 8) 7 KRR
EF AR EEFRYFE > EAME 9 WRAEFHFLSHR LHEALERS
[P,P][+1] -



B EEMXEIERERY — AR TSN 201

k8 A REEHEER
% 1484 & (Positive, Negative )
va] wa] P
B P
Sy N
AR N

&9 H e RR A

ARER Fpl &k
& RFP=N T E# N
HRFN=P 3K P

LT OMERMEGSHHE AR ALMAEEFHRM AL KT ¢

1. Mood_First(Mr) : ¥ % — By Ees (BEd -~ A @mRAHLE)

2. Mood Positive (Mp) : # 418 IE & H4 (int)

3. Mood Negative (My) : H %18 & & 154 (int)

4. QuestionMark(Mou) * F % F & & H B 5Eay £ (bool )

5. Mood_Emoticons (Mk) : B R IFH5EIEeE = F3418 - 25 &85 0

IR L] F "7 3iFAR OP w2:D D :D D #ik sk [PP][+1] > #i74F4
IR AE 4 Rdw & 10 PRoF o

& 10 © A BRG]
M Mp My Mom Mg gV
P 2 0 0 1 iE i

% 10 Poyl5 AR A A S RAIRTHER > ¥R RE A 1)
FIR % Bk R RAI &R0 Fleiss' Kappa — 328 5% 5 0.8628 » —30M 5
ARG o

(=) BAFERSFH (FHAF L4 # 0 Embedding Cluster Features )

MAELRTFE LG RARFESHRAZERF > EBF6 L8 Froit
AR X F (Pl A 2R ) RAHE TS8R KEX e T HMEAFE
BAA MM TR R AR FAAY  BFFHEABRKLE » TR H
BAegE R ARy BB TRIEALY RV ELAGFHATHLAE - LARE
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aunly

IR ABIRILE = A BAF R > THRROR AR SRE - EF4L 0 R
JE A 42 48 3% (Deep Neural Networks ) #o & # % % (Representation Learning ) 2% f#
SE R B A B T #1769 B ¥ (Hinton 2006; Bengio 2013) - 4% T3F % A
6 ks & E S A (Collobert 2011; Mikolov 2013) - word2vec 33 )
FRTHFRRXFANMR GHEEMBATL X ERTRAMEL  ZTREAETR
¥ HEAREALEW® Skip-gram (#4375 788 £ F X ) s Continuous Bag of
Words (CBOW » # EF X RFAR % AT+ ) V225 HAG S BB RAMHR 1-
V &7 (B4 V ZHARERD)  BHEREZDIRKEZYGETEH L
Skip-gram Fz CBOW vy £ #& 70 45 7 )X 5 F B33 o £ F L2 ) 6y 38 K Bl 4% -
word2vec A BAM T E LB NERE - CLBLARKDE yayibEen - i
& BHE R S AR 0 AR E ) e BT XM 6 Bl A% 0 — 1B AP L2 458
&G Loy Rk A 47 A w & (Embedding Vector) - &€& —18F HALY %
F o FMRA G FE KA AR5 E 8 E HE R BBk NG F ] oY Bk 4 18 9E A X
thixsEd > RAZHRFAIMYEZRANMNE - EOHIABRANGEETHES
o AR RF)EE R P AR R - B R A AR ST ERF L &
Y SRR ST eg R % (e.g., Nikfarjam 2015; 554 % 2016; Alshari 2017 ) » K#F
RN HE 5 — N E RARPLE 0 e AN B 45 2L (Embedding Cluster Features )
kT EE 2 M eeE Ak (Nikfarjam 2015) o K#F %48 A word2vec T A * %
AR 64 4ty @B R EFHRALF L - word2vee MRIEFIALE R 4 FH LT XA
BREBFFABANFREE > B F BBARMNBEEIFF) 0 M R
W RAAF AR F o 33 0 A RHEFHRAR A EHIT K-means T 585
o MFER R 9 gk n=150 (AR R a9 BE R 0 b on AR F R ER -
Jm 2 T A dE K0 F R B R B ARG AE R ID SRR R R E ey T
WX M ek LRI R 1l BT EATLSNF R
ko4& 11 Firm B BREMENFE  BROUE>BEIARGEEE - &
AT A R FRBE - RATT AT RFVBRNRF R LA BE @I AR89
RIRTAAF QO BF R 43R - RIAFBCE M e B35 R oaidh S A o AFF R
NBFEAFB G 150 18 — e 88 Emy, Emy, ..., Emiso & E LB F6 L85
PRy FE HRAF R E o F 0 B Emi 094 % 10 FR] Em 09458185 0
KA i A w2 (Word Embedding Vector) 475 #F » iE A7) A\ BE
£ 45 %% (Embedding Cluster Features) » £ B 92 H %  (DREZ R AT ARIZA
e R QRFEFR T ARMILS FohtEsd o Bz e TP A A B IIF &7
£ BA REBGEE SN > REBFEFRRTEFTIAE TG ELE

3 word2vec. https://code.google.com/p/word2vec/.
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R o R Yu (2013) ZHe9at R 0 ek FITAABAR B 0 RABAERG H T
oo TR R A A —BARRGYF TR 0 Plde Soar (BAIF) M EARR Y Z B
AR T 0 2R — ARy TE &R B R sk @ 0 Bk 0 Yu (2013) B % iE
W o AT R Iy LT XA SRR o AR R S R SR R AR MR HTR K
B HMRFERIE AR B P o mE B B2 (Word Embedding Vector) Bl
REBFEYET XN EHFRETHAD BT RAT AARIE B & 69 PTH R
mAM B MIERH > AR ME R ELRAE (LT XN E4M8M
) BEAFRT  ZEAFEHAGE (Word Embedding Vector) #4755#% » 4k
FRAMMERGFERIDT ERL B AREEFRAAF — B RO €
PP AR I A 4 RF S Sk 0 {2 R B A B A LAY A 0 BT AABRE 85 K
RARF 9 MAFF R - Bblm T T, A& sl C-LIWC Jék s &
R AR EELRAGE R "EK T A TR BlHER AR C-
LIWC dcskd A \m# g o 127 EliE g4l T | ARG ERAFEN
BT vA e Pl AF 65 ARMER - M A MBI HESN - LR REOUFEEIH > KE R
RIFEGERFIR > P ey FsE  wwREGPEA BRAEEF T Al&EXHE
HARB koo tmit - AAF B R FE %A %% (Word Embedding Vector) »#fh4 4%
RN BB A AT EBE) AR E 4 (Embedding Cluster Features )
WIRF s REA R HMNST 22 AAREIEEWBRETNR > Hlho
"maE T ER TR A T F T, T g TEETER
L E AL BB AR C-LIWC 2% » 22 P N4 uE Ay &
wagtEeE o mk 11 Brow 0 EIEPTA FABF RIS A W 0 BRI R
%8 EMIE % (Information Gain) ¥ 150 (B s ABF EAFEITHE  REHR
B 30 B L 4% % FLAR B M0 BE BAE AE A -

% 11 : #)H A%t %E (Embedding Cluster) #4 %51

Cluster# Examples of Clustered Words

cl |Bde » 4 A HEA - BB B — BB BB R
2 [eMA - BMA - kA BAAKE RKA A EKo

o F o EE - MR R Wik - R R IFERE C RB AR R
c3 .

B AR
cld9 |&# -« ik ¥k - HF - BA - XE - 2B EF o Wi
cl50 (A - AR F+A A F+—H ER > SH e
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(=) B# Fm ek
R RGAZC T RAB L FHIRRETEY IHFGEHR > dA TR/
HBARGTARIGE ) » HAX FIRIGIEFS R PDF R TR ER - MmEMERRE
SR X FIRMAESR 0 BAXFARLHTEM G (Zadeh 1965) » 9] 4w 35 K 57 B
B AR RAE R AR K E R G K 0 A E A RRS e R e IET
A 77 SLAE N 2T 36 5 AR T A SR AR FE A A0 AR 1 (Hao 2016 ) o ARFF 738 & AL
20 o AR 8 B e R A T o AT AR E%E@ﬁ%@%%zﬁ’ﬁﬁ WA
R EZR - FERAMBY =50k MTAMINEBRE - & —a3REH{x,
Vio iy, =1, N,y =11}, 44 €(0,1] > o x; eR" kw5 i FRRARA > yi B 1
HBEWRNER - F - FIRE AT/ R - @EMEBAZAE (Fuzzy
Membership) * ¥A 1 &7 » BRwINREA X, BAPTHIEFR] 0915 S TRE - B
HHEFGERABE RS —EEARKRER (Margin) 92 F & (W-x)+B=0 &
SEEEEF  HEEGE W YU LFRBHE B ¥FRTL=ABEHMETF
( Triangular Fuzzy Number ) - # ¥ # T @ & € £ & W=(w, ¢) » £ ¥
W= [Wew, | #e=[cp e, ] BTG W BHIESL - %%%%H{%ﬁféii%
B=(b, d) » RERIMA b ML d - FMAR-F &L by KT 695 B T HG A

1—(‘)/— w- x +b ‘/ |x| +d)) x#0

ty(¥) =41 x=0,y=0 (1)
0 x=0,y#0

APk "H#HER » eFL—BEZABEHE Xy Es0 LES O, 4w
RTEESEARF X R SaIR AR RS " BT %] (Fuzzy Linear
Separable ) |

yl,(<w-xi>+B)§1F 2

A Ik THEME > TLL—EZABEMEK A1 Y L, BRE
k7 THEM AN HAREZ BB T A=(n,c,)fB=(m,,c,) » F£F
ks c BT AL

>
i
m

a

BEEHEmM, +c , 2my+cyg B m,—c, 2my —Cy 3)

\IV

RIEAKX(D-3) » BB EA R RERGBEMAR T @ R R B 5 E]IE 4
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WA R - R A KT 7 =k x4EIE A (Quadratic Programming Problem;
QPP):
C 1 2 Ly 2 1 &
minimize J = E”w” +C|v E”c” +d +Nz'ui &, +,)) 4)
i=1

w,e,b,d ;.5
subject to y, ((w-xi>+b)+(<c-|xl.|>+d) >1+1,-&,
v((wxy+b) = ({c-x ) +d)21-1,-&,, d>0, &£, 20 fori=l,...,N.

Ho W] R EBER 00 A AL 0 oMb |w]? B B4 (Statistical Learning) #9
Kt o3 — BT k0332 48 /7 (Generalization Ability ) » o4 48 -% 5] B 4K 2] 4k
AP A - Bk o B W] TR % AR R LB A R & e ik R
(Marign) » o Le|" +d 81K ZALA 09 BML - A B ABEN - ALAE H 4R 51 A
FHOO R AR o T 5B M PR —F X MeEEE o ZEERAS ) MR IRA
QR ER AL > S C BLR Wi A F45 BT S5 0 CMK - HbdlskR
Z ORI R o B BAL L 1, REMRES x; NPT B3] 0913 SR AL » ARIE
F#89 A (Lagrangian) P35 0 /43K F o9 #1548 (Dual Problem) :

_1 N N
maximize _Zzyfyj(%+0‘2,—)(0‘1j+0!2,»)<x,-'xj>

a ,a 2 i=l j=l
1i 2i
1 N N N N
T D> (e =)@, = (x| [+ D e~ + Y (e + ) ()
=1 j=1 i=1 i=1

N N
subject to Zyi(ali +a,)=0, Z(ah. -a,)<Cv, a,,a,c [O,%} i=1L.,N
i=l1 i=1

Krpd EX#B o £33 3248 8 ¥ (Lagrange Multipliers) «, » 4 & )
B W e R X x| e98 s

N 1 &
W= Zyi (ali + a2i)xi & oc= az(ali —Qy; )|Xi| (6)
i=l

i=1

A% % 43 b ¥ d 6945 8] 7T A4 3 Karush-Kuhn-Tucker (KKT) 5% &bt
Fik® o A EAXATF
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aul

b= -1 (yi<w-xi>+yj<w-xj>+<c-|xi|>—<c >—2) (7)

Y.ty

- 1X

J

-1
d =7(yi<w-xi>—yj<w-xj>+<c-|xi|>+<c-‘xj‘>—21w) (8)
EAT 4, ] MR a, €(0,C,/N),a,; €(0,Cu; IN) Ly, -y, =1 Kg B
F@ 5 (W,eb,d) o BRT @0 E ST L%

N
)’—(ZJ’k(alk + a2k)<xi 'Xk>+bj

py <y>=1-£ ©)

Clvg(alk — )X, 1% |>j+d

KRBT @y =(Wox)+ B © HAMEMMA X, » L =(W-x)+B £ —18
=AM P s (W x)+b BTESL (¢ |x|)+d - mBHEO T % —
EHBZABEHME > L Ped 0 BTELO, - BHEHE XA x B
ARMBLA R > L JAFAE TN MAR T @I — 1% > TREP o KA AR RPN B =
ABEMBFRIEO TR HAEE EHE = ABEMEF A=(ny,c )
B=(my,cp) > #E#E A KH B AL (TBp A 45/ B A MAe ) - &
W T 7B 5 B o R &

1 ifa>0and >0
R ,(A)=R(4,B)=4 0 ifa<0and f<0 (10)

Q%H—Jﬁﬁ—g
max(|« |,| B1)

A a=(m,+c,)—(my+cy) ¥ f=(m,—c,)—(my—cy) ° EE & m, =my, B
R ,(A)=05 & m,<m, LE R ,(4)<05 » Rz "é,?mA>mBH%° * R ,(4)>05 -
F ot - REFFR PR I e e LrRass

f(®)=Rq((W-x)+B)=R((W-x)+B,0) (11)

Mk B R E AR AR R X BAERA R RGBS o A 0 8L 1 2 R
dude o BRI ARG M BLE MY ER  SHEPRERTR PR
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AR R RSB T REMBJESEME Rt TRAEBE SR
(Kernel Function) £ F 64wk » 1% FA531skA Ak 8B —H IR 4R M i OB 4t £ 5
M AT R R 0 e S MR AR BOE B RAF 0B SR AR T | 0 ARG B R B A AR
MWIEgE a0 G ERAERERGMWE » SAATH T AR DA E
®) & W A& (Inner Product) ¢4 7 X 28 > A > TIRFEBT {ZA4ZCHE k(Xy)=
DO)-Dy) + B 48 % & KD &0y B HH K AFARS)RO)F 8 (x, x,) 52 (x| [x, |
SRR k(x,x ) 3 k(x| fx ) AR BP R AR B SR AR R B R R & o

HERER

AREHAFREEEN TELT B4 SVM > BB &R AW
SVM & B % 3 A RBF ( Radial Basis Function ) # & & % - 7 Bp
k(x,y)=exp(~g|x—y[) * B BB 5 ¥ g RREZEZHSH C ERAEBFTARX
MFRE - AR T REAIE  HHRAE ) BRTAHEHFER R BT ERSE
e ERACE BN > REGHEFEZETH » THBRSIELTHE R
FHEsEFE - B AR R BRI REAIEA 372 £ BmABRRE 0 k2 A&
TES O REFIRA R o Wb AR AR E 68 EHRRAE  k 3 BATHSY
ok MEZ K o 43 SVM 2 E 58RI EH - B ABTRIYELT - £AF
5000 EskEH > AP s 36 HETHK (LF-ALRN) 3 118 Mm% - &
12 a3 eg e R L gatr] o 413 SVM FBé o BBk a 4 KRB A EHE
I A 8000 FE 4R A A b 2295 A TEd | HESTFAR 5705 £24
"Aw, BEGT o ATFRAEZBRRERGBN SVM 5B Ik A
AN BALE > Bl R4 RE Jiang (2006) EER B AEF KX KT 0 LS e
T BREFAARARASEHIFSME SOk E SHEEFRER » 5080457 &k
TR CH AR C_ASFHER P B A EARXS

b

O, -LF 0@ 2 o -1 o) (12)

n, x;€C, n_ x,eC_
Hbn din o5 kwE AR NRAR  MIERABANGFLETRS

=maxfo, o) % =mafo ~o)| 0

A% i FISAE R MBE B E R £ T ¢
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—\/||CD+—CD(XI,)||2/(,,+2+5) l'fyi=+1
o o /o) if =

(14)

AP L2BS>0MR R =00FR > AEH > EXZRIELSA AL ER P
By o B SR AR R 6 B o

k12 ZEFARy AN (EETHRIAE)

EEFE B (KT RER)

v
#87] 15 87 17
s ks e 7k
N BRL 7 1% Ei2) ¥
o\ % 47 i1 749
v, 447 & 7%
ik 7 —18 & %)
i 78 =] ae

£
#7] .19 #7] 17
JiES &R % 2% (%A)
78, KR

-
H#5 ER0) H5 b
o i JB 1+
B oAl % Nas
1 £

JL
5| $6,191 5| S04
A JLF m JLH

JeEE X ERAC AR T 0 & B35 R4 (Class Imbalance ) #4
R0 JRBPIEAAR (BARSAA]) AR (Hapegdan]) syEm AR K Lﬁﬁ
BIR-FEe R HAPT Ay REm T (s emy s AXrEE% )
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AR F 0 BIAL o SVM b4 RAFHY IRk SRt LA 1R 0 4RI AL )+ BT oA AR AN
ResfaBms  SVM 225 - F A E 0 - SVM ka5 - 45
0 KA AT %4 (3% L Batuwita 2012) :

- FHIR45E (Resampling Methods ) 1 & s& /£ R 44 8 5] R T4 &4 & 34k

SVM o-#aA2 A1 » 3t B3 H g ARA R BA D E N et A8 » ik
R B AN B R R IR AT o R AR R BE N AR
WAT T EFHRAE (AR L A EEEAEEHRL) BIFLEA
KRB B A 0 AT ETARBERK Y LHF @ F K3 skoF H
(Batuwita 2010 ) -

- £ A% H % (Ensemble Learning Methods ) : 7 #b75 % » KI5 69 A #+
WA RBET RS EHFEETESRNNE TR NANGTHEA
E oo KRB ZFEREIFOETRIASR - B AL ABE AN AP
B9 — 4TGRO N RN BB RGB ATII4R o AR BB BB TARL R
F LT 0 Rk ROk R AT A ARy %% (Lin 2009 ) -

- R RERAZE %30k (Different Error Costs; DEC) : JR4&89 @243
AE ) ARRAE AR REKET S (C) BER 8 Fai
FAR AR AR D SRR SR 5 AT RIR - DEC Z ik 3N E At K&
TAREMREEAS S BEC REAR BRI ARRL WC RAH
R g sER o FA AR A 0 RIRFRGRIESA R RN EER] 0 A AR R RFAR] o BB
NAR R R AR AT S B (BPCT>C )0 BpT R S 35 T ey
BE LR AR  IFGERT T HRE GG SR @A AR R
# BB AR A RIS 0 4R 0 AT K AR (Veropoulos
1999) -

BARBER T - RATRIRI B3R £ B 5 BOR R AR RIAA R0y R AL - gk
gh o SHH BAZFRIIEAB B A VORI > SYM K % 4h—1E4EE SR CRBEE
YE3% A X5 F (Incremental Learning ) - 3§ e X 5 F a6 50 f£ 4 T 31 @ 62l Rk A
B AERREABLDHWNINGIE AR EFEE SVM pHKE  mEREFR
Y B KBS BRI BGR 0 BT AT R AT AR R L@ SRR A T R 2 4R
A (Laskov 2006) o 3§ An X2 H RS LRI R4k > ARRGBY] R A
A EF TR RGFIR » RAVT M SR O AN AIN R A FE A3
he K HE A EH SVM 2 #R AR B AT MGAMEE - M&ANRA BN E
FANREAR o FAARE A BB TRE SR AR EH R HH AR &
TR > TTAMELF SVM 43R % e e TABIEAE o 38 B Aok BAZAE AR BB ARV oy
FIRE o & 13 BEw AP RATHEF X EHALY 5 FAIEREF » KB R 5 B 8
MWREGERENABNE > EHHABNETHEFTETERL > dhk 13
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a0 EMRACEEREAE 97%A L » LAB @ =AYy EsEETES] 100% -

ﬂ

£ 13: 25 SVM 5 #E—FRER (FrEdH)

aBEFE FRE A i1 PG | & R AFM | A Ad | EAER
a5k 2017/07/03 | 17:00:00 | 18:00:00 | 154 |97.36%
God** 2017/07/03 | 23:00:00 | 23:30:00 34 97.05%

Twitch Jey Qs kK 2017/07/04 | 15:00:00 | 15:30:00 7 100%
Dtk 2017/07/04 | 21:30:00 | 22:00:00 70 100%
Aph#*#sackicis 1 2017/07/06 | 21:00:00 | 21:30:00 5 100%

BEHH AT RIR BN SYM 5 X A B EATHARN N 0 7] BB A 4R
’T;F‘Jt/)f, .

1. 3% 473 J'EE% PHAREG ST THT9TY o ARK L EEF TR
% AT RELZ AR HBREE > LR A LA
za»%ﬁfﬁﬁﬂ%m%AH% A8 g $ o
FEF A PR 2 FREEAHAR (B H8F ) #
T — AP FE T — 0 A E—MASs R Eik % i
aﬁ?fipb“")

#&ﬁT EHEB—FHBR T4 K, s T ARER &
Zi iﬁé*%ﬁ&f—'a "B R T4 K RINATREE Tw@E, Rt T
LBEHERETXONELTAAR » B E—EERAZFE T H

/ e

E?NN

m\A wp o M
3 ﬁﬁi’ ‘N maw

(0%]
Sié‘« ~
cm\4

= oS R
o L

k14 BATARRAUHMEGSFE S AEEE (accuracy = primy )
AAER (precision=-2L= ) S B3 F (recall=7L= ) L F TP A% E - IN %
H&% - FP B %E HVA%%i A REBERRCHENIR AL T RENE
HBAR EHHEBNETE T ETHESE >R BT AIEHERE H BT -
W%ﬁgklﬁﬁﬁwiﬁiﬁ}ikﬁﬂm k14 YEBEREH = FREA
IREHEER T L REL>EEF > ARARR Sk £ XA LR Fleiss'
Kappa — Bt 28] - # % 0.8646 » — M B ALY o wk 14 Ffw » REFRALA
BORH X @ AR T o B0 IR Rk K AME S LGB 0 T AT R A ELH
IHMERREIZUHAER A TARERREG T HBAE (RE) @iFdesi
BBARE K IFaERERRNBHY >k >REGRE@IFL > M
% B R BLE MR P Ak 0 W R AR 69 45 1



B EEMXEIERERY — AR TSN 211

& 141 Tek SVM 585 — KR &ER (FP & HH)

# 4% P - s | Bk | HEA EZ AR 2 GEUEEAOR ¥
8 Ju 7y
T4 BERD | BERD | B | Bkl | Q@ k| R E 2 W &
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