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W & & R LA PR g B Y PR SR > e B 8B = THREELAT FE & EHL (Information
Extraction ) #7ffgth ARBHEE 32 » AW 5T S 61 B i K HY R 1 {ffi 5 1 %2458 (BBS,
Bulletin Board System) "PTT , 1y " Food , hf#é et —& B B LREHC R & BEAHRE
EHETE BRI 775 R R AR AHUS S Ot 2R HEA] - A £ =
(&R ST - S8l 5T Ry B BERH R &N - 7248 PTT Crawler fifH{ PTT Food Hi FHYSCE

TR AR ER » S HH BR #8 5~ B B Ay 05 SRR AR & S R > DR IER R E R
(Regular Expression) $EEVA ST ELSHEEEZTE ~ BEah ~ bl & URL & - 55 349 R1
B SCEAEEE Ry B BRI (B ok ~ RS ~ SEURE)EIIERCIOR - FEiPkEE 10,000
FIEEER RS HTERERET AT mgHEER WIDM Bisifsis
L T FE%E (Conditional Random Field, CRF) Fird#sny WIDM NER TOOL 47
B TR B A B B B B SR Y B e WAE B BsS SRAS A I LA A B B
HU AT SR A SRR ©

Abstract

In this study, we hope to develop a system to automatically extract restaurant type from the
FOOD board of PTT, the largest BBS web site in Taiwan. This paper is divided into three
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parts. The first part is pre-processing, where we crawl articles from the PTT FOOD board and
extract title -~ restaurant name - telephone - address and URL information via regular
expressions. The second part is restaurant type labeling from title data. We used WIDM NER
TOOL to train a model for restaurant type extraction. The last part of the article is experiment.
We randomly selected 10,000 titles for manual labeling and testing. We used the labeled data
for supervised learning and included unlabeled data for Semi-Supervised learning. Finally we

got a good result using this method in restaurant type extraction.
GeElfisE © f%23E8E > Tri-Training - Distant Learning @ @534 B He Mk
Keywords: Machine Learning, Tri-Training, Distant Learning, Named Entity Recognition
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TEE Sl R 4 4 o sy < H > 48ik% 8 E H KERNE R AT &
AR HEaBBEEHEE R AE A s ey E oy - R RS Y E aatam
Auh - EEAS . ERE A A AR IS SRR RVAR R 2 Sy M4 BE R B S B e »

RS SN B ENRE SRS VS - 1 B2 R 2 g o i e =EE
Fat A ES B PUEEZRBEIAZ  FHANZRAE0E & S AR A RO E
BRI PR EE B ST AY B MR EOM B SO R - B Rils &
AT LIS T &85 KB TS 24 (Bulletin Board System, BBS) " PTT &4 |
TERAFTHTE R @ FEatat i —EJ77ARE HENEH PTT FOOD ki AN 58
HISCENES - B R B PR A A B I T A IR BE A R & R AR
HYE RIS R ELA AR BRI 72 Y BLER S (Point of Interest, PO 24 & -

-~ HHBEAIWTTE

B T SR S AE R LB RS R LAY S - 2 U R E BT &R 1 an 4 B A
(Named Entity Recognition, NER)HIE N EHAZE= = (Natural Language Processing
NLP) f4EIS - FHALL Rule Based Extraction Methods 2 3= B2 /5 [a){H £ EER 1 5 A B
= o MHEsE%E (Machine Learning Based Method ) [1,2] 2 A T2 ER Y — (I 7 4B
HEEEEEHIBEZ I - HRTRZ 8 NER BYAHRAT ST )7 17 DL E U2 R AR
Z B FrIERC (Sequence Labeling) iy 7 sAREE TAIAAY » ESEA 7y Fy =R ¢ 55 —Md Ry
[ S F] AR (Hidden Markov Model, HMM) [3] 55 i g KA LM IS o] AR
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(Maximum-Entropy Markov Model, MEMM) [4] - B R {420 E v] 452 (Conditional
Markov Model, CMM) [5] - £ 1% —f& Rl & 6 f4F = fE 141k (Conditional Random Field,
CRF) -

RS (Semi-Supervised Learning) Ff BAVE BRI » H IR ZORIACER
2B EER - F BAYEE AR Self-Learning [6] - Semi-Supervised- Support -Vector
Machine (S*VM) [7] ~ Co-Training [8] ~ Tri-Training[9] %5 - BEiA FESE A EHNIRE T
W - WAA I B RS R E R B 2T BN EEREE [10] -

Co-Training F1 Tri-Training 7£/D &L E R RIS LR ESHE R - SR RN
Co-Training FYAHREAHT 222 Blum and Mitchell [8]F7F2H @ 10 Zhou[9] % A #& H
Tri-Training 7]%% & Co-Training HYIZ E > RIEIAV G FER Tri-Training {8 FH =& 1828
I H PSR (Moting) AR g L 4 (] i & o SRR TS sc i Y B ZE n (S FE T - 42
e RSB, SRS BRI ER U eSO R ERLUR
B R - ELEFBR AT 12 (B R EREA(T Tri-Training HYECE: » 25 /651
ORI 25%0T 0 B I - TRIGRZDRITRTER 20% - 40% ~ 60% - 80%EDRIE By
EFEECE R L ARG = [ RE R =AY /3 H8 s - FFER Tri-Training H FIER &R AR
B U BUSHIVER: - EEiVE RS L SR E sl aifial - milt 7= &
BRI (T E RN SRS 2 RE R IR -

Distant Supervision Learning =& #EE=E0FHAN (Heuristics Rule) FriEzscay/ Na&ERIE
/N RIEREE A SRR - 22431111 = - Chou S A[11FI I EAIHY 7,053 {E A 4452 ]
qEEE 67,104 (BT - @RI FIELEE A A RS DR BB TS
SO A% Pattern $ETHIIISRE R E - EEB4SR F-Measure m]7Z%] 0.8689 -

1]

s T EREE

ASH I E RN L R EER 7 - S5 —(EE S B B ~ itk ~ 5% ~ URL ~ 12
A EBE SR EAVER - nEE IR R UL 58 T E o Ry g BERAHEHL - Blanun
HE ~ FEAFIAE -

ACEHFEREDKE 1,000 S5 PTT RESC(A0fE 1) 48 N AR 4R e BRI & 7 S i S
fE ~ BEELTRAVEL G A E FERU TR & SR AN - 48333 - BEARAED 0 B SUAF
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FEE BRI > (BB RO S  (E B RN E S L B BRI Y S R Bl
Ry te > QA B e AR SR DA B A R X2 BB - fl—RARE A
MIEREEHYSCE > HA SR RE [l 2 2 HA e s B A g B B ELEE A » AL > #F
PRIAN SR B AU % - PSR E BRI & T SR AIEEPIF 72.5% > Fr
DIAHTFELL T SRR | (R R B B U IR -

{E& zzzzzken (HIEREMZE)
BE [ altBEE BEREIEBRHENEE
5 Wed Oct 18 16:29:38 2017

EEEE  ESER

EERR 20175 /108

it b EERRTEER _B12s87F
B&REERA

EEEER]  0500AM ~ 1930AM
EAFHEN 110

gkl 7

BEER 88

EEZES  BY

B .88

BREHNeFERE  AEFE BREFL  AEEAZEREATMOER - 265
cFHIRRAEBHEASEE  AEREITE  BEINEZEERS -

& 1 PTT SZEaEf
AW FEH i A E A0 E 2 A BEHE AR 1 &) - BRI RE(3.2) - HER
B RE RS (55 U EE) = RHEE4H - SRR AN SR 275 S E = -

e oA T TS B W A TR AERTAE

PTT
Food Board

PTT Crawler

WIDM
NER TOOL
PTT 87,282 8 (U) ks g
Posts MaelEn F

10,000 FERA (1)

; i s
Pl ERMEPR0E
AR 1
CRF++

- J‘E’L_

[E 2 Z&aetE
3.1 FHEHEEREY

MHE AN B 2 =(EEF - R ER E AR - BRI - BRI &AL -
B 5iEHE PTT Crawler i PTT FOOD filt EHYSCE R — N G FFERHE - 55 —H A
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FyE R > 15 H A2 R R PRAERRAY SCE - 55 = B0y B BEAH B & w L
BEER oy T E R H - LGN AR E R AT HUHRE R A - FEAORATER
IERF R UE THE AR RS 7o TR - T ik TS, T URL
DURe T SCEAERE | - PR/ VIR N SRR U IEMESRAE Dz &R - RERHY
HHEA = IR 2 L8

3.2 BEEHIHEL

HMestt "B ) IPUESE - ASOR T BB, ER R EAEIIE R H AN
T PR BRIy > A R T AT R BT I B B L BB
TR ~ SRR B0 TRy EEARE R S o Bk - FORAAE -

{BAE N TARRC A S A AR B R B RRT AR R rT R 5L - Pl S &
I = = 2 N S WY S35 2 ) = = w1 - R - = Sl e N
f Rt — R FRAFBER CKIP [12]% R & S Al sa IS sa 1 - DABTEal 45 SR E
A 3a A LA o Ry S ATH YRR - 1 ELAL B s M & S R R o3 i g B ] AR
(B ok~ A~ HE) ~ RSB ¢ 8l 2 KR BUETI S R (RS RE R Y
Al) Brdlak > Hopifg SR 2 e R 2 (A) 2itsm (N) AT Ak > i< e AL #AE (N)
FoE o HHEAERGILT -

® pikkss, + "EILERE ) HE(A) + SEEHE(N)
o THIER, + TEIER ) PINA) + SEEME(N)
o THIER, + &G EEN) + MEEEN)
o H—THIER, RN

RIEEAE N TAEEC B I 3R FTiE 48 CKIP B Eraass RELEEME(F i N TR Z 275 -
RS AR Ry T SRR — 0 0 SRR | > R T H U | TR - A A
A{E R BB 2% CKIP Eraagayss i " a0B(N) rRE(N) —(DET) #(Vt) H=
(A) ArAEEE(N) LA R RSB RRC R B B fy © H A ChIAERE -

3.3 RPN LAY

LLUNER BYAEARE - BFIAERRCCE TR SR a1 E e (Named Entity) - ££
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3.2 fjith - iR CKIP By ME SRIGRISCEREE A — eI > TRRIE RS ATRAYEE
EHAIRY > FERFREAS R AREEE - NEERMER WIDM NER Tool frigst 14
(ERF O EREE T ERG A ERATRAEE(RE 1-3) - DIRERRAS RIS - 1%
e (RIE 1-3) > HI LIS DURFTR - difiE2ER 1 -

LIE RERGHYAISREE R - A EREE AL - A RIsREa st & A (BT - B -
#R) - B REE ] B ARER RS (B B55) - (BRI 5 R g B
S - BT A e R A PR A - PR Rettn(Feature Mining) B 2434731 ekt
FHRFEEE S HI SR &R T ERSRTR T HE R B RGHIATTR SE » DATE Ry B B
HYRE #IE H (Dictionary Terms) o

7 1 FrduERE
ID S =5EH ~=E #ifol

1 Common Before_1 & RS RSRT T AVEE 1 M=K

2 Common Before_2 R E#GHI T HYEHA 2 FIL-AlIE- &8

3 Common Before_3 & RN E /AT THYEE 3 HHZAY -t R

4  Entity Prefix_1 % RERSIIFISG 1 AKX B 5

5 Entity Prefix_2 & HEARHIAISEE 2 H&- B #=H - B
6 Entity Prefix 3 & REMEIIAISR:S 3 FAF - MRS

7 Entity Suffix_1 7 RERNERE: 1 g5 -3 AK

8 Entity Suffix 2 ¥ HERRAYESE 2 R BRES KR

9 Entity Suffix_3 & RLEREAVESEE 3 HEE - 1ZEE

10 Common After_1 % RIAE % ITHIGE 1 E-BE-BE-=- 8

11 Common After 2 & RNE R4 7Y 2 KFE - BE

12 Common After_3 7 RINEREE TG 3 HEH|E - HFYE

13 English/ Number (7Bl SRR & 1 TA, ~ TF-15;

14 Symbol P25 i R L

HAFT o3 Bt E LI H HHERAY TR (Support) 5 BLR T E{EE (Confidence) ; /R H
SR E R P RINCE HAY J77% < LA Common Before R - Firal " Support , Ef5#IHA
Hirallgi& s B s Entity (CEEEXEAT)ATITHYZCEL - i Confidence EF My " HIFLR
Entity 71 770 E/e%TE B 7SI SR &R 48 3R -

RS T t—IH H R BRI R EE 65 K o (HR ARG AR R
7130 K - JREMEEIA H 1% 8% —(E Entity FYFER A5 50% ; B T kb IETH H #E2AIRAE
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BRI RRE A 15 K EAEJISRER 2 3R T 15 20 ERIEIE H R #E—
i) Entity HyBAEE 100% - FRELIHE H HIRAREEE D - BRI PR TH S
LEERAR R Entity - BT DUE 8 FIREUE RPREERR(T > B RIS EERERERASE
ERIIIRE -

R B trallsfEkt - (g2 1 iVt » Sist A A EHREEHLIE H (Dictionary
Terms)iy 3 T > DURGZIE HAISRED R BV A REL - iR S R (iR R mT et &
& H E 19 Support 2 Confidence {g - 7 HgrHIH H -

® By Support : /& Support FHARE/ NI » Fath Top n JHH
® By Confidence : /& Confidence (i AZ|/NIEFE » #iH Top n JEH

AHTZE(E ] BISEO ERCiA T HIMHR TR LRV L BAESE T B © BA4G B (Beginning) ~ 1
[ 1 (Intermediate) ~ 45/ E (End) ~ #818051 S (Single) DUS A& BEAIRIRTSE O -

AbHZE(E ) CRE 85 Y IEEECAVIEAL » Wik Taku Kudo ¢ CRF++ [14] T BRi& 52
FAFEH ) RE A B P 5 AR ST RE ( Sequence Labeling Problem ) » AR Ay E— {55
HEHENREC ( Label ) - HELFMIERA BISEO £Ea0iA 7 AR FFE TR AL B ATE
4y Byt BAgA B (Beginning) ~ tHfE | (Intermediate) ~ 455 E (End) ~ #& 17885 S (Single) DL
KAJEREREERIAVRSE O (Other) FIFEMR > #HFH25 NE 3 -

AT RARE T 5 WIDM EFEREF54) WIDM NER TOOL [13] ACEfE »
GEET RHBGERN ~ [BEOAF] - (IS0 - (S St]. SFO0ht - T R BP0
CRF++f BRI TA -

bl

o

Lo T e T e Y T e Y e N O s T s O e
Lo T e T e Y T e Y e N O s T s O e
Lo T e T e T T e Y e N e O o s O e
Lo T e T e Y S e R i N e O s T O e
Lo T e T e T S i R N i O i T Y e
Lo T e T Y S e R e N O s T Y o
|l O e O T e Y e N O T O e
Lo T E T e Y T e R e N O s T Y o
Lo T e T S e T e T e N e O s T R e
[ T e T e T T e Y i O e O T O e
Lo T e T e T T e Y i O e O i T O i
Lo T e T e Y T e Y e N O s T s O e
Lo T e T e Y T e Y e N O s T s O e
Lo T - O e O T e Y e Y S s T s B
[ I s O o N 5 R e [ e O [ o

it 5 4 T

3 FrEUEHE S
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0~ BRI RE

AT A TAERCE R 10,000 &R (L) BoRIFaCHY 87,282 &k} (V) F Rk
BEETER 0 TEO R EEEY » FHEdRE)(Features Mining) ~ BEE =052 - FEIE
B = ([ 24y 0 DA 5-fold cross validation 5 58T A B ks -

BT BB 7S HD 10,000 TR B0l T TR IR F LU 2 38R EY
BEHTE B AV B2 - 55 Sy R TR SN E AR A (Basic Model) 25
K% PREEAEETERE > EE Q)L Basic Model FEHE - #EEcRFECER U
(Un-Labeled Data) #17 Tri-Training &% » FHDUHEIIA S U ZERUWYHTHII SR RHE 2578
ROREFEFHRZRE - DUR(FIF L o A TARRCHY B BEE AITE K C. A1 A% (Known Entities
a.k.a. Seeds) i f{cH H IR E H = T RHERF & # 1T Distant Learning &5 -

41 FHEERED

E4ELL 10,000 EEEECHVE R (L) 4k A HdLH 8,000 FEA1E Milllaki& ikt - 2000
E(ERMENER (5-Fold CV) - 1 By Confidence i By Support ®afe 5 7 AFTiEAYRL
BE 4BRLEIF (AT 4) - By Confidence £ HY Top 500 HYIEE HEFT{5HY F-Measure
#F(fyE 0.8645 » #75EE DL By Confidence Top 500 {F fy 5 HU g IE H (1Y 77 AE TR 4E

HhR -

The Performance with Different Dictionary Mining Methods

.98 12,808
10,800
0.85
w 8,000
5
a
m 0.80 6,800
[}
=
w 4,000
.75
2,ee0
o0 | limE _ | |
Top 5@ Top 100 Top 200 Top 300 Top 400 Top 500
==iConf. (Dict.) 1,694 1,815 1,952 2,258 2,632 2,729
E=mSupp. (Dict.) 718 1,415 4,627 6,228 8,614 18,183
—#—Conf.(F-Measure)  ©.8439 @.8409 ©.8496 9.8573 ©.8637 9.8645
~#@-Supp.(F-Measure)  ©.8469 @.8480 @.8130 0.8108 0.7918 0.7529

4 The Performance with Different Dictionary Mining Methods
42 EHTREH

SEREFHILERENE BRT% - LL By Confidence Top 500 5 10,000 ECAECER: (L)EHUEE
AYRFHIE H 1% - DL 5-Fold CV HyJ5 A ETE2E Hh 4 (Learning Curve) B » &5 RANNE 5 o
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o Bl SR E R =22 8,000 =EHF F-Measure 1] 7 0.8645 -

Learning Curve of Basic Model

F-Measure
@
00
[ X3

0.72
2,000 4,000 6,000 8,000

~i-F-Measure 0.7542 9.8082 0.8262 0.8645
|Sentences |

5 Learning Curve of Basic Model
4.3.1 Tri-Training

il 4.2 iRV ESR - FRME PTT FOOD hRRUEERYARIERLERHU)IL 87,282 & » Al
Tri-Training &—[al& H U HEERES > B BATH EII4R5E RET NER BIRIEEEIE 2K
EEHEREZE A EMEEVE S Noise) » BEEREIGIIAE ZHIHHEIREREE %
AL o Roit p EEREIE 2 U TEEEE(E (Outliers) 2% » [NIH{ERF—ZKHY 5-Fold-CV 1
PEFMEST 5 RN Tri-Training M7 EVESEYS » $L8(T 5*5 = 25 2¢ Tri-Training » S F2400E 6

EAlaL 2ok (L)
10,000
Y Ti
5-Fold-CV l | ]
Testing Data Training Data
2,000 8,000

7y
| h‘
|

|

| )
| Tri-Training * 5 FELLER ()

| 82,437

| [

e ———

6 Tri-Training & &5 2 E

Tri-Training AYEE&ERAE 7 - (e EEREIEF 283 > Tri-Training ~FE {8 A BYEI14R
Bl 17,684 2 Basic Model Fl|gR &R &HY 2.2 % [ E 3215 F-Measure £y 0.8685 #; Basic
Model 1 0.8645 fl#2F} 0.0040 » &% FLEETHESA Tri-Training Sis: (ERIEREF - (Hizth

191



ZF] Tri-Training {EREARY U ORGSR E AR S EEFF NER ZUBERY H Y

The Performance of Basic Model & Tri-Training

e.9% 20,000
e.88
2 = . 15,000
>
w
3] e.85
7]
s
w 10,000
©.83
9.80 _ . — 5,000
Basic Model Tri-Training
| Training Data| 8,000 17,684
={i=F-Measure ©.8645 @.8685

7 The Performance of Basic Model & Tri-Training

4.3.2 Distant Learning

FefPi1L Basic Model 553 > DL L Fif &1y 1,563 ([ Entities f 7 (Seeds) #Ef7pEsE
= Distant Learning 275 » #LUNIGALL Seeds HBIEETEORIE A TELLAYEIBREE R -
HhomiEa NE 8 Fw -

CUERECEDR (L) 10,000
FFRCEHE (U) 87,282

1,563 Seeds ffﬁﬁ;ﬁﬁﬁt? Distance Learning
__________________ g
5. r
5-fold CV : SR P 1 Bl §oe =t Ml
| 8,000 2,000 1 87.282 10,000
F
|
! I
! ]
1
I
: Hihig | LeliE
I

8 Distant Learning & k@i 12 &l

BLdtat e Seed HYHIEIKBOIL AR TR AR T RARAY 5 U AT T E] 9 - [
HUR 1,563 {[5 Seeds Ji> L &t T X8Ry 7,961 2K - (Ml 500 { Seed Y RFs IR KEL
ELEE 6,738 X > JREIAT 31.9% #Y Seed HHFRIE L 1 HHIFH I 84.6% > HILETUR
MR &S (AT REEAT) ATRT(E Seed HIRISERAH E REEHIRYERHFC -
IR EE AV ETTRHREFTEESRFRHY Seed HIRRBURAHIE - (RIFFFH S 2R
TEHBIE - R ERERMREEE RGN TSR - REBZEEHIAE Seed
HRGURERVZ - R PR B s R BB B 5281y Basic Model K Tri-Training

R TANRELLHL -

LI il
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Accumulated Occurrence with different |Seeds|
10,000

3 7,961
g 38,000 7,398
c 6,738
o
S 6,000
o 4,677
(1]
Y 4,000
L)
2 2 536
3 2. 600 1,832
2~ 1,253 .
.
5 10 100 500 1,800 1,563

TopN of Seeds

9 Seeds HFH Zr iy B =B

HERE—(EE 8 L HL 8,000 FERRIISERE Z & DL Seeds FEECILAE Roalll SR &K} -
B 2,000 EERMEHAGUERHETT 5-Fold-CV Bl » HE4SRHL F-Measure 1Y F-51{H
RN A 10 - fesS R ] ARG ATAEY Seeds By a]fr 8,000 SEER G 5,958 S
B/ E&—{E Entity Y&k} (positive example) » A% ARAEED (7] Entity (9} (negative
example)7% > F-Measure % 0.8387 » Eil A T fZ20#E{T Basic Model EE#f455E 0.8645 7=
#5 0.0258; =] A Distant Learning iY77 =0HE( T H BEEC Y 4E 5 H R HE ARSI
A TS HAT] KIS & A TREESC AT R AR B IR R B A -

BEERHyEE EE oy BRI 4H A Seeds E¥f 87,282 AR E R (V) ETHBIES
&% LA positive examples {F SalllSRE ] > BEhaai R0 MEl 11 > H F-Measure 7£(E AT A
Seeds i A]ZE %] F-Measure 0.8702 » #H# \ TARZCAVEE R » SBEIS (IS0 - FHILE R A]
753 Distant Learning FEE0 A S5/l SREIRHIF - & 28 A S AT AYREE

Distance Learning Curve with different |Seeds| (|X|=8,000)

1.00 8,000
0.80
6,000
F
5 0.60
o 4,000
U
= 0.40
(¥
2,000
0.20 III III
0.00 e
100 1,000 1,563 SupL.
EmPOS. Examples 1,503 1,861 2,719 3,475 4,342 5,456 5,734 5,958 5,662
-=-F-Measure ©.2516 0.3507 0.4336 0.5670 0.6559 ©.8101 0.8327 0.8387 0.8645

10 Distance Learning Curve with different |Seeds| (]X|=8,000)
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Distance Learning Curve with different |Seeds| (|X|=U)
1.00 80,000

60,000

40,000
9.40

20,000
0.20 III III
0.00

100 1,000 1,563 SupL

F-Measure

[~]

EmPOS. Examples 16,376 19,637 29,676 37,683 46,007 58,024 60,432 62,628 5,662
—#—F-Measure ©.2516 0.3507 0.4337 0.5671 ©.6559 ©.8241 0.8619 0.8702 0.8645

|Seeds|

11 Distance Learning Curve with different |Seeds| (|X|=U)

4.4 5T

EH7eEAMFIA LY 10,000 ZE=&76H14R Basic Model » [R5 L FVEZ &4 H A TEEECHY »
AL T Ry F-Measure 0.8645 fyiE —{n & RHYRIEE LR (Upper Bound) » #5745 S FHEE AU
R RIS E R —E AT 50k -

B HAMIE ] Tri-Training 2R — HEY » fEH] L 514K Basic Model » Ff 5 U kR,
A& R Basic Model fEECE 28 » FLEI R HTVENISRE K] - FFLAFT sl sR & el sl
SIEAY - PP ERE TR - SRR N 0 > B Tri-Training & 7 Fj1k—
{El[E] & Hrid i L g &Rt - DRI A4 EF20 Noise HYJEFg » & Tri-Training [R
TEF—EEHE ISR E R R — L] > IS EREEESR » & Tri-Training {5 1k

I > SERLERAS DHYL2 -

SyHh—{E757% F Distant Learning » [R5 &A1 ] Seeds AAEECHIISRE ] - Bt PAVNE & HIER
HEUSETRECAATEECHY Noise » #TFRZH RN EN AR EFILLR Seeds A& Noise iy
BHE - IABRE R E G - GRELEERIE DL Seeds HYEEFORESS - fy T %
{& Noise HY2 2 f5— E UV E R UK Seeds - 5 &0k Seeds YU EE# 2 A A EE -
s AR AR SRR AT DL 48 Pattern J&/)> Noise - HIf Distant Learning B] 62 —{E &
B AN TTE -

BRI = > Tri-Training (EFFEAA/VEL ~ SYE SHIFISKERA IEIIGESAE S A ZEHY Basic
Model - i E R 2RI I RIEECHY B FATK 2 802 Noise » RIRGREEEHIALES

194



R AR E AR B R A EOREE » RV ERUE B NER RAIREEC - sy Bl
iz Distant Learning Ry » &CA[ (AT P AVE R EGEIAEEZ R A RAYEEL - HREVE
—[El & FHEACE A R R SRR -

H 2> B EasSs 5550 Tri-Training JL{EH 17,684 4535kl H F-Measure % 0.8685 - ffij
Distant Learning {5 62,628 £ &5 EL F-Measure £ 0.8702 423 4f E bl E 7= 22 3.54 fiZ »

BEEE R B 5 {8 - BB B 5 VAR EEBAH T -
T~ &

SSRENEL O E AT SR - I —EREE H5e 50 POl Bl 33 (s ) 7 AL B (5 A1)

SR A TR A& AL - AL WIDM FEg=FibEsEH WIDM NER
TOOL &t CRF++ Package EL#E#t¥#f PTT PIRGHE(L SRR RS M TR B
AL > FEERTE /MBI E N RS - 178 App IVERACR - RATR A& &8 A ERE)
(Opinion Mining) ¥fi% CERINE T > HEHME4E T4 CERTE MHVE BB RR T -
RIS 2 e Ry S R BB E &

\

SRR
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