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Traditional Named Entity Recognition (NER) adopts rule-based
and/or probabilistic models in morphological analysis, while it still
exists the problem of low accuracy due to the problem of semantic
ambiguity and the growth of unknown words. In this study, we
applied syntax rules of names and places to process Chinese NER,
and extracted features from Wikipedia to assist disambiguation and
thereby help to improve recognition accuracy. Our study found that the
recognition accuracy is raised because of a combination of syntax rule
with name algorithm. In addition, since the location and organization
names usually follow some particular verbs, we only configured basic
rules for location ER and referred to the geographical directories of
Infobox in Wikipedia to verify their identities. In our overall system
evaluation, the precision rate achieves 86.32%, recall reaches 75.65%,
and F-measure reaches 80.4%. Compared with other automatic rule
construction and quasi-machine learning methods, we have a better

performance particularly on the precision rate.
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R A e A b - BB A FE AR 5RUE EAE R A AT H A2
JEOEHER) BT - HATMEES SR IS 2.5 quindllion (10™) {7
TLAHAVERL - T FOLRAT AT RAEAY > BiAS T IURE - R DU
as AR AR » (EEEAR RS S ~ BB R AR ~ X HECEk
GPS {55i% % (IBM, 2015) - @R ZHRFH AT E LV ERER -
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FEHAG > AP TREEE - SR AE A (Who) - S A4RYIF
fil (When) ~ HBE (Where) > #F4(H/EFEE (What) - Fft/EEEE
BEERE (Why) » DURCEEREZ A3 ERT (How) » FEE¥EA ~ 55 -1 ~
H -~ VIR s Y R o BT RTERER TR I SR ARV EE R - AR IR
Ea A > A A E#G S, (Named Entity Recognition, NER ) Fi /@ H
B ARASERNG o RT3C07(E - UTHRFLL NER 2 " sp 4 B Ae W
5 T e ERS ) RAER RN > AR T, -

NER HUsgE A~ EHr# - B AT EEA R DIAZERIR (Chen & Lee,
1996; Chen, Ding, & Tsai, 1998; Fu & Luke, 2005) - [A[Ih 4T 425K Ih 58
AR HEE - IR VAU SRR » AR AR 58 SR 5 BA BT
FASERERVRRME - 0¥ A S RV4H &N ETHERR L8 - R AR A5

(unknown word ) WYap A EM R EEREIRE (AP RFE - —s%%) 1Y
B IEFE (disambiguity) » —HEVEAREIVZERM - R0y
i B L - AR A AER AN - T FR R Eriaba RS (precision )
FRAE (recall) % - JEH DL NER fEEEEATIIMERTE > 40 © Eaflig
2 (Chenetal., 1998) ~ HEjEZ (Furu, Wenjie, & Yanxiang, 2007 ) -~
F BRI BRI E A B Bl - #EL NER HY IEMERA Z S EHIH
B o A0 A - AR R A 2P HIBRET YN EE

£ NER HyBH5EH » B THFRE - HAA ~ Eb - B E AR
RIELE S moh - N4~ st ~ SHER A 2 4HBk - RIS BE R R i
LIFERE > AHRE T A= e By 7E HH BRER » A 05078 8 e R T el L - A
SRAIE o DA ARG - T W H S s UK B4R T IS B T 4a Ehk
GEIRE , EALEERFER - THORE ) SRR A% 0 TEMSE
SRR Rt o T BIRE ) BEEE R AHAR A o EETE BRI A R - 1T
REERZ T T HER, - THEBRL - TAfE) FeEs o DEREE
FANBYINTERE - BAENREMR AT EEHUEER - £ " A%, B
a » % LU Ak el R R B SRR - 5 B B SR R SR & T
o B TARSRAL ) RERRIRHAT - RSB E s ~ RS - R
TRENEEEITE R o AAMBIEAE EEFHANT - 8K E /YR 780
Pk o HEHPRa R ERVE SRR RS  IFiERGAE RS - B
AN eTBE B AR ISR ARG - — B SRR g TP AV AR E Bk
BRHERE -

NER A A] 73 sl Al AR R DL Rt e B2 B - A AR 22
B h) T AR AR B BRE Ay RIS - bR P e R IR S 2
SCE (40 EEMEARRE )~ BEEIAT (U0 AL E) TR (A0
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KE) - WWEEETFrrEE) - Gl - B REEEEER - AIRER
HE R RE R A% o TR E T AKRE A TR A &
H 5 (Chen & Lee, 1996; Chen, Ding, Tsai, & Bian, 1998) > #{T L
WA ERE > IR E ARSI - RISAYRS A RTEE
IR > 555 [REAR A FIRUAE B E2E - A5 ER L0 i 2 BT Al -
RIIATRE i Al St (overfitting) HYFRSR » BEUERRALAN /D8
T RAFHRETENAE -

R EEEATEBREIHRERFE - UEILFE S EA E T
kAR R EEE &2 R (ME)  (Bender, Och, & Ney,
2003) ~ i mEE# (SVM) (Takeuchi & Collier, 2002) ~ [& gk =0
FEa[k (HMM) (Fu & Luke, 2005) ~ {&4-FEf&isk (CRF) (Chen,
Zhang, & Isahara, 2006) %5 o L #fifR T Fu B Luke (2005) 2LARGES
SCREAHE Ry PR B G o - HAth 3 Ry diC o PEAEER AL > BR T AR ERE
REVINGREERIID > a8 K AR HIBEE A o RIELA L5240 Verma 55

(2013) ERds/ NEEHE - EETAEHNGT - DURD KEETEN
I ARFEE: (Verma, Sikdar, Saha, & Ekbal, 2013) - ZRMEIN M EHEF
BT - R A L3 -

A MRS smEE ~ BE S ~ 1L EFAEE S Web2.0 B Bh4gE 238
e N BRI ERE R E R (crowdsourcing) HYAIERERE) - Mihalcea Eil
Csomai (2007 ) & HHEUVA FIVER > DU BL R B e PR B s
E2H (Mihalcea & Csomai, 2007 ) - Hr4ER Rl (Wikipedia) B[l f#f
MEZRNONEY - \THEE SRR EERAERE - thER
2FHAF 10 BEXEHMERE RS 0GR TFE > GEaEEar—hn
RETRE RN - SH—HHFEHEER 2 - AEHBEE SR TE -
4R 48 RS L& 51 20 N LR 4SS > WA 255 LA E 1) H (redirect
page) 5| - [FEJEEFHEMTAEERE - HE H AlE N SCHE LS
TERIER R RAHR & - EiEE R ESEUEE - REANREE
WEE TR AR A RHn B e P - BRRsERE e e
YRV IEESEE (Bunescu & Pagca, 2006; Kazama & Torisawa, 2007;
Nguyen & Cao, 2008) - ZA[f Ll 5 Z=AMEB LGS AR - MARH
JEF A R S e AR AV IR 9T o BT s G - oo PRI 7E (2015)
GE G HEEL ERHME Ry Bh S 4 5 5 B [E] A R RV 9T 0 ELCSUR §E

(E4lR ~ BOET ~ A7 0 2015) - R ARHEZE 8 B 4 BBk
BEE - FFEE N 2R EEE R E SR - (F R BIEGE R
ERRO LM -
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HHA a4 @ B IR B R - B A TT e B B A 774 -
BER SR RIEMRS > SAFEYIHRAN > DIZEEDL——HIEE4E R - BItAR
WA IERES AR EFEf# € 3 ( Message Understanding Conference,
MUC-7) #i#H MET-2 WSO EER s &Rl - B8 TIEf )
HZ FRIARE - (B ERAR . Ty ®EBE - NEREE MUCT
A EREEEE - FEILMAS - #5 ~ R R TTEE - BmA L
AERRIETTan s o BIEHE S 7 =N ARV » (T B AR
o DREREIEE S o EHEREDIARIRS » A HARHRA]
WRFERY » ZRMTIAEE S SR e MBI S i 25 HIE R Al - =]
REMERCEEBES (overfitting ) HYFLSR » HEan XL EREZHVSES - K
BT DAFRscHT i N S EE AR 2R s T EREE B AU 2 an kBTl E -
ANERARIDUR HEVEE MG R s & o R AR 54 6% - 44
GHER AR 11 5% o ABgERy " A% andadifll » BRI AR
HE e > RN ERES B LERE T BRSPS > TIAA
HeB R N B A o WHFTEE R - NSRS > thA]
ARAEHEATRT » FER RIS AE A 0 BE— AEAR [ERF AR A
ko THiAL )~ TAHEARAL | RIUFE R 4EEL T RH B HGA 1% Bss BLM 38 -
BB AR TR E 86.32% ~ 73[H]%R 75.65% > F-Measure (2P&R)
Fy 80.4% o FHEZA PR AEFLAT e K &5 E (Chen & Lee, 1996; Chen
et al, 1998) DLF HMM #4552 (Fu & Luke, 2005) AVRHSE » AEHSE
PR AR RIS ) - BERSRI 0B - UH DUBHERE Ryoe -

A AR AR AR 0 S =B SR AR ST AR R
AR o SRR HERE U7 o A PR (AR SRR - A BIAH BRI 2
Ehls - iR NS At ahem - W RS ERE I RAREE -

Al © XetEReY

— XTI

at 2 WU R A RN Y Bak Bl 3 pR B A 2 VIR (% - DAL ETse]
Rt — AR HERA AT E R - FEE e Hred FETHR -
ARG Y #E i T B R BT S PR B BTV © AE Chen B2 Bai (1998)
AUBTSE > (A htE 350 & FaaahisE | 300 BRI A - 15 &
FolIEEEA > ST ARFIEEM (Chen & Bai, 1998) - HERGERFIE
REBEIARHGEE G ek —E P - Mg rFRE A —(EES
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& > JRENZ BB R T RE R AR Y — 347 > EE s Rl A S -
Ma i1 Chen (2003) AN ZRIHIARFIGERRAL » K20 H AR B E
A FNIRERAGEHEGEF 2/0EE —EMU EAYEZTEEE (Ma &
Chen, 2003) ; ZIASEEEH NHEEESCE - DIH T EAVE0F 775
FIR&ET ~ aERE R/ NELEER S BB RS &5 A
75% HIFEHESREL 57% KA [ER -

W RHVEREE JT0E - 8y Renl BT A A iR A o Horh EAdiE
[EETEE AR DB A S LS R HGERES » IEABITEHRER - 55 H
AR TR o 28 DUEE i gE e CKIP Braal R 40 Ry 28 4%
ZHR T mRERI - e RHRF B — e P By S aE A e AT
THEVIRE R o E R iRbesEEE/ N " P SGEE T R
s FMoh (pSCEa AR/ NG > 1993) o TSRSy By \ T EAIAE ¢
ez (V) -~ JEEIPAE (A) ~#85 (N) -~ gllEE (D)~ 4 (P) -
HPEEE (C) ~gEBbEE (T) BEEERE (1) - g8EEs 1 446 ~ e (f
W E(E - HAf s —25E) & E (Flmc — T T =

PR )~ e~ (RAEEE - A EEIER  AREREE (B0 R
B~ gR > RS DUREMA AR S AN T AERYE o HAh Y
o K2 RyEH ~ A - RIEERIGEEIVIIE - FEFHEBNE
7% o R > — 9T 2508845 DL RS ae Bl I W e 1 - B R LA =Y
SN FiEES - HNHEFERAEARFE - EEFIAAE - FELE
8 CKIP FrifiH Y Faaliiat - A —s S ahnyEH S » ¥R A
WAL 208 ~ B RECGHE R (HAREE - 2015) - At > BrsE gy
D] ~ ATEBMEIE - DIt sg BUR PR AV IR -

B Al 40 51 ER) By N-Gram FYETEE )5 20 SR B 55 (Term
Frequency, TF) » HEAREREN A » BT —FINEEE - & AR
EHEEAEEN - (KB EFTE 7 fy Bi-Gram ~ Tri-Gram... 5
HEBZE N-Gram - 401 : T FRAER L EIL ) A Bi-Gram JR R EAE T HRHE  ~

"WER, -~ TREL - TEES -~ TeIL) FEM o REEEEAELE
A S AT EEGE o FRAREAR R - (2 N EEUEMK - R 4i#EE
RA AR ST 0 - 0 b s s AR T RE R R - (AR A A AN TR
PRI B4l N-Gram {R/DHEER ] » AT KA St s il AR BR 22 -
il g R (ME)  (Xue, 2003) DL fR{FFEIL (CRF) (Tseng,
Chang, Andrew, Jurafsky, & Manning, 2005 ) 5§ > 1S SLEEEEE LSS D) 7
TCRETT - WHEATFIT ~ M1 BRI &—F7T ~ Il ERIR S M ITsE
REEEMEEN - WEEEAEHER LS - HEERANS - Atk
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WHE(E A SVM gII4k - SEhnAGREEEEY » DIREEIE LA BOR A Kb
TRFHEUE M (Asahara et al,, 2005)  HWHLFRAE S S MEEEEHEEL
DU SR REE » 4 Asahara %5 (2003 ) {iF HMM 45¢ SVM (Asahara,
Goh, Wang, & Matsumoto, 2003 ) LAz Lu (2005) f#£H HMM %5& TBL
(Lu, 2005) - EER&ERIGEUR A e s (EMErE - 28 R A2 170
&5 AR5 -

— - i ERREE

NER X g LW > T E APEHCE TR e EA 46 LHE
7 1990 A5 E B B 5 3 = i 98 51 55 ( Defense Advanced Research
Project Agency, DARPA ) &£ & B Tipster SZFETE] - Hrf MUC £
FIHH S AR - FREHIELERE (Topic Detection and Tracking,
TDT) % - s&stEE 1987 F£5] 1998 FHEMC R ek - BN ETH

(MUC-6) H » AT NER HYFPEEAEEUAEEE - FEaFES0 -~ 5%
X~ HXE=MEEESHIEPH  ES Tanta iy A% ~ 4HE% - 1
SR - HHE - EER ~ & (Grishman & Sundheim, 1996) - Hij/4 NER
IEMER AR FCRY R o B RE M » K MUC 5280 A
WA EEANERZEL - R RS ER B D& R E
HEHYETL R BRI IE R > 20 © E&flheE (Chen etal, 1998) -
HE#H2 (Furuetal, 2007) ~ FREBEARIEYSEERAIE -

R EE AL B - BAET NER AYB15E »
BRERREE I AKR > F RSV ER SRR R M e A R
EERGER S TUEHER TR\ A L ETERESOTH - 2T R
S > [EIRFEEL R eE SR AMEETR - oG A [FIRY S - 3%
AIERAPE (Ageishi & Miura, 2008; Todorovic, Rancic, Markovic, Mulalic,
& 1lic, 2008 ) -

DIELEF R - —RFBESH 305 - ROCRE - Fia ki

(412 R5) - WES SRS I E B Aa A ERAIKE - f
SCNER J37A R oy BRI © ARas ol SR 2 B AR Pl Bk o i 2R 31 4R
BRIRZEEER A ZE » HRAEEERESRHESER - AR
75 A R 7 FUETTEC ¥ > BIREZE RN $E0VRRYL - RITT 2 B % R

(Sun, Gao, Zhang, Zhou, & Huang, 2002; Wu, Zhao, & Xu, 2003 ) - {£f§
B 57 NER #1598 » Fu B Luke (2005) DIARHSR BEEZHM > 50k
TEEFITHGE - AL HZ— S NE RE T as4Ee (ISE) -~ &
4HBATE (BOE) -~ E4HH[ (MOE) DU GEHESRE (EOE) » 40 i
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KR | #43 | #ETEE <BOE> JB </BOE><MOE> %2 </MOE><EOE> & </
EOE><ISE> #8¥ </ISE> » #E A H CAEEAYRERNE DL HMM & > DL
BAMPUEE (MLE) BEEGEERER S » EfTHI4R > FEHEE
T s > ST R R A E RRAVHERE o WS AR S L
RS > R EF » SISO 82.24% » KEHER Ky 67.99% (Fu
& Luke, 2005) ° 55—IH Wang 5% (2012) F&§EEH-Z NER #2220 HMM
GG BEBLy N T3 B R4S SR F-Measure F] 22 76% (Wang, Li,
Wong, & Chao, 2012) -

Chen ¥ Lee (1996) HYRHFTEE & RAR ANEL4EETJ77% » DAVU(ERE
HEE (BLFE © SEHraBRlE -~ s -~ MEEESR - RN ) 7E R4k
B IE HEFRAETE AR E RS > b " A% -

TONEIEESL , ~ TAHERA L o o AlERE T ARERVEEA L - ALY
sk DARE EC o 2sbfe - o3t HLAH B T =0 ~ DUEEE = (5T IR A SR
HE > MR dEE#E (baseline) » i FHERZET (clue words) : TE{ET ~
Relshae] ~ REREATSE ~ MERIEE ~ SEAHET R > RFBEEE TR - HE
S F R S A PRAVE B R o EERAER TR TEE - &5
Gh o HERFIREAEE o BB EEIEE - R KA R AREA - 77
7l By 88.04% k2 92.56% o A EE A/ REES » AIIDIEERAAY 2
EEAMTEINMR AR RIECEHIR] DL 2692 (B &2 7 o1 Td
G - HEBEA L AREIEEEES - AL M - 176
Ry N4 o BEAETRAH 20% SN N PR - 14% £ - EEHULATS
700 PIIERESRE 50.62% > A[O1F Ry 71.93% o HoAr DUtk @ R SO A
RIS FEHERSRIE 6.82% & 17.11% - 4R - HIE s
BRGEERE - B~ R T BIERE - BER%E 0 MATEHGIW -
AIE ~ KB - RESE > HETH a2 ERE o s W 9T REE K S8R fse
h B - (HEEPRESR R SRR RS » A ——38E > THENH
FTAER P EVAIEERSRY - SHSAETER Y19 61.79% » A0
2% 54.50% ( Chen & Lee, 1996) -

AU S VR E B Bt it 44 ~ BER - &858 - thRan % ERE - I
DL MET-2 ERMEE BPraines - N ERHE REiEh SUmiE (GB) »
RIS TR TP SRt (Big5 ) HE#A o (R R AE 7 » e Al
B w7 AARL > B ETAE (1L 476 (E) ~ A8 -~ FEHE (40
BE ) KEEERCE - HESIRG] 2-6 77 (R E & ASERRL 598
ELEK - BRRFERAEEIRY 541 8 - &5 B2 - INSEER DR
FoLEERAE > FEEUEM - e (40 2 M) -~ REkEEE - SR E
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fEs () -~ SSHSEMEITHR - REFEE A\ ESIR G S R AT
S SRR B AT RS ATERIE - ERETAMGE
AMEH 50.62% HIMEHEREL 71.93% HYEEIR  #4 DL 16442 (@45
BHERY > SS0A 45 (ERESEES > 40 "L, Ry, RS, DR, T DA
CDURC, U DARE L ER L EER & IEYMEFEBIRR RSN o A0 - 2R E
AL BN - HERA2FE A R EBAH BT REAVAH S - B0 T &dE
+ VBURF o FREDA BT SCRYBR AR ~ ST M B MR R AR
2 RPAE - 1R R BT - AR5 776 4478 5L 1059 FHRA 7 #ETT
e - EhdER - A% - SRR IVE TR EL H O] 3257 7l By
(74% > 91%) ~ (69% > 78% ) ~ (85% »78% ) > F-Measure (2P&R)
K5 77.88% (Chen et al., 1998) o B] FLE[IfsE DUK & AAR IR - {H
SEEERE S BHERELIARIR S  RIL - o pEE i AR
SORTEE T » DRSS CARE A % 0 M E 2 A HR i FE R
BT IEAYEE -

=~ EREEERIII MBS

AR T R TR R eB R T oy A ek UM L AV 9T
Hrft Bunescu 81 Pagca (2006 ) #&FH4EEAS B B 1555 B ABAHYRGILEE -
HEME - AR (B3 -~ R - 8E4E%) - T cosine FH{LL
FEEHE > WLARTE N SVM BEITHISR - EhasE R 5 E A IRA a0l
Er#M/EA (Bunescu & Pasca, 2006 ) ° H:{% Kazama Ei Torisawa ( 2007 )
LA CoNLL 2003 HrfEshithE & B B E L - BRAIATIL Bunescu B Pagca
FIT R 4R AN SCES RS Ry R A - SO0 AR SRR AE “be” Z12HYEE—
H]445a 7 55 0 DL CRFs {F R4S TR Y o B2 0T 9T BE#E B 4 B Ha% -
ORI B B 4 AT e (E R R T 1.21% > R A#EE (Kazama &
Torisawa, 2007 ) o Nguyen Bl Cao (2008 ) HYHZERII[EHF % & HrakEd)H
5 HEAR R e FR R B S - 5wy BB LR
FHHT (Nguyen & Cao, 2008 ) - FZHFT LUK 22 T AT EREN A A RIGH:
[EELEE AR RS > W EEEhAEREFEIREE T H. “KIM ontology” a4
HYRIER ARG 80 - EFE LALEE - MMIEES » &S RBURGERSIHE SR
HEER o AR _RAHZE I DAS S R R 2 8 o SN Sl an AR
EEEBRIRIERIRE - A5 RS EEMAE B AR 4
BN SIS dn 4 RO H I 2R B e -
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2 ARTE

—  TAREEE

BN ET TR UK E A TI ] B8 AR A R 85 20 B 72 R 6 &
[ DU IR AT REH a4 AW 7R 25 550 - Hdiige i)
AL DSfRgan i B R s By & F R o aEHAIZ
EERTLARSRE ~ & RAVEEAtE & L > HHEITEE G ZBR 9 LU 25
SAKIEME R JRRA - AHEFE T H Yahoo! B LT R4 E 2010-2011 57
[ S (3, 32,000 7 > BEMHHEL 3,000 [ES0H: » B RE AR (E4 S
FAgRsatEal & - DIAS ~ Wi - s Bt aE - A =Fattm
FABETIMAK > FEEREH AR 54 5 - 4 ~ GHERARA0 11 % - |
AN E AN JyARAIEE - RigEPais - WImAA
BRI AT G AT 5 Bt A4 BLAR A 4 2 SR R AR RIAE L -
KNGSy > AL S E e B L S e & an 4 BRI - A
B AIM A A R B SRsE s M & - BRSBTS EE =
FNALHIREZEELET © WFFTZR M E 1 -

L

CKIP

)

esEmaltey ™)

. C wmzsams | A smm
SERR (VCL+Nc+Nc) (Na+Nb)

- J
I

(mERREm )

T
|mE
\ - J

hE/AE R
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=tany W
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B1 HREREE
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(=) &ixRalsA
ARWFEFTA s AR LI 25 h b aa] e/ N T SRR AT

Feffoek s F- M (PRI 0 1993) ZEEEC « AR SCREE
> —RETSE 26 ARG R B ] K B N S AR RARY R M I E s R & -
Bt AWFEIRE P LAY 4 - BhEE o SN0 — (B
FosaEdH A T o (BRI 1 - BT REER RS B E 2 B
A SRR A - AR RTRER PG EL - SeLAWd R U AR - B —
R ) FFrA s T AARRIEL S - E D s M TER S -
FRIIRLL " {ERPEBaEatE 2 f79% el & i et R AT R AL &
DL =" FroRFonsi IR B A AL e M SRR TR A B s 1 (4
W Nb) > BIBL “( )" TR R Py 5 o DU ERBIEREA © &0
1 TR EE SO %, > CKIP GaPEFEEE £ Cbb+Nb+D+VA » R
FFEE AR A AT (2732 3) - KRB #EE (Cbb) -
gz (D) 1% » B T Nb+VA » fF& Nb+VA —H{ Nb £y A4HYFAAI »
MEH =B S - &l 2 " =B SRR R EHTTIE ) » CKIP PR
it Fs Nb+D+Cbb+VH+VA+Na » RNFFE(Ef AHEE AR > 48378
a PET% > B T Nb+VH+VA+Na » 75 & # Al Nb+VH — H{ Nb fy A #4HY
A A S S - &l 3 0 " REEE - & AR, o
CKIP 7] M4 422+ £ Nb+ PAUSECATEGORY +Nb+Neu+Na+Na+VH » “N&F
G AL EEERHAN - SO MR 775 Nb + Nb —HINb £
NAHYFRAN  TRIFFEUH R E A= S -

{5 1 : A (Cbb) #H[EE (Nb) 2 (D) [H]E (VA)

&l 2 - =E S (Nb) 4 (D) [FF (Cbb) %4 (VH) Hi (VA)
1712 (Na)

Hfl 3 ¢ ZEBREE (Nb) ~ (PAUSECATEGORY) 85 £ (Nb) [l (Neu)
A (Na) Bk (Na) 351 (VH)

HRERBI LB &RATEILY - SRR A BRI SR
FIFTA s TEEL S HYRIR - A05% 2 - TR BHEFT AU Ay e 1 B A
IEHEHETRIEE R AT RIEER » ISR AS Ron iR tHEY T A e R &
Wrakae S Andr A EPRADEFERETR AT A IEMER Y dn A B R AV EESR > 40
RARBRRS > MIFRrasETSEREE - AR IEHEER -
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*1

ERAMSIR

S | CKIP SEfEsD | 54 | CKIP sPEfEst | s | CKIP s
Can | FREE | v wter i | VH | R R
Na | %@ VAC | BYEMBISIE | VHC | iRes(EEhEn /
Nb | ELE VB | @ifeERyEE | VI | keERmE
Ne | #i53 vC | Bt mEn v | sheeRamE
Ned | {3 ver | PIEFRTERE | vic | prap i
Nd | E VD | gt VL | ke
Neu | 8 VE |@ifeaEeE | v | A

Nes | #5i5i VF | shfeEEe

Neqa | BB &3 VG | srman

*®2

ABYERBRIRIERR (IEEg=Z8= 48)

Wemdes | EREED | SERRER | WEER | HEE
Hha— (FrAEM) 38 30 8 78.9% 62.5%
T (EHEM) 47 43 4 91.5% 89.6%

AW FeALEARRERALE 2 > DERERIALE 3 - —fi s - AUk
REPIFT B0 2 B MR S ARE > A A - AR - AT TE
FRARERE 2 [ > DABEAT Na+Nb AALFAT RSB > B nTIEAFREGET 2 A
#o HBFIRG (Na) ARIEE (Nb) - RUSSEHRIE ey TARE ) A5k
AN RFERT R B EE T AR HA - ARIEL > M e i 2t
SR SRR RS - BRI B DEIE - KAlAEA
B ERVAE - NILRAIRAR G - FA BTG DUAUS B FEAYIR AR

e e
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Input: sentence_set, entity_rule_set, and entity_result_set
Output: extraction_list
Procedure: Rule based name entity algorithm
Pattern with length n
(1)  Extract the terms from either side of pos
(2)  For each sentences S; in sentences_set do
in §; do

If terms ¢; exists in entity_rule_set then

(3)  Foreach terms ¢,,,
repeat /#Once an entity is found, exit for loop*/

Examine if the term ¢,

i+x

is an entity pos
Set x to be equal to x + 1.

until the rule match and an entity is found

End if
(4) Insert the results of algorithm into entity_result_set
(5)  End for
End for

2 NERGQEREIEEA

—~~
—
~

PRI AR s MR S S 2 S

(2) DUBEEEFTSRTEL - RIFEECL AT

el A—{EEEM: ¢ > 2R — (R M R A AR A&
FHEEITIES > A Z e RARATERE K
{EAR A5 — (51 - SR E BIpkER  — (@
M) ERERF G AR PE RN PP A
HiZ PR bR X (EF > EFIREIRRIVEE
BRI

@) RIBRAE o S EFISE R AN E R E

(5) HEAEMEER > HENLAWHE

3 NER TERAITIR

—
Y
=

(=) A& aRA2H
NAHRTATERG R = AR & > 702 EL NaaNb Byrfulng 4 % © A
Nb+Nb Syttt 115+ LA Nb+V Byrfua 38 i > 594MA 1 i iEs
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244 o D NarNb — Nb 5] » [ Na 3644358 » Nb 25 47 -
# Na ELHHIE Nb % > Na 5126 5 55y SRS > Nb HIE A - Fil4 -
s (Na) BB (Nb) | » JHUS TSI, By A - A0FEERT
BIE(HEEME > A By A s R - Lh4l & Ne+Na+Nb » I Ne % 54
BRI FTIEHERS IR > Bl © TXE%F (No) &3 A (Na)
BUE (Nb) | > THEGRRT (No) | FZE BRI DS T IR4A%: -
# N F(E Nb 2 1% » I Ne 8RS BURAAMAZ » 40 0 T Hifii (Nb)
BIRES (Nc) #6855 (No) | VBRI > 4 40 T B (Nb) Ehk (Ne) | »
Hk (Nb) SBAK (Ne) | o Adn Wl B R sl 3 - AH
T ENI AL  ETEUEEENRG S TEaSEH
GAEMNE R FHERRSIK —IE » 40 : NarNb £37F Nb+Na+NasNb =2
H s 5% NaoNb > SHIHEE . T3 (Na) s (Nb) | o
BEETHUS TR | R NS AEEANERS T i E AT T s
B g BB E AN SIS R EEREECE TAER G - B
UG FERARER LS ST ENRER o X4 Nb+Nb [ & 1F
Nb+Nb+V K [Nb+NblNb 2 1 » 5 3% — i i H 4 e st -
AR A4 - FE%  Nb+VI+NbsVH ( 73 (Nb) ZES (V])
Lt (Nb) B8 (VH) | ) - HEEHENEIARE Nb 5 A% 5 HE
Nb+V]+Nb+VHEVC ( T #iEEE (Nb) &4 (V]) 25 (Nb) % (VH)
B (VC) ) o BIRARIERAL « 8] B sea AR g R e
FETRIR R -

*3
ABin 2 ERYESI DR EIEE A
FHI gl
Na+Nb — Nb 4447 (Na) FEHL S (Nb)
Na | Nc+Na+Nb — Nb LA (No) 255 A (Na) [EEAE (Nb)
+ hE e NVALE 78 =3
Nb | NbsNasNar(Nb) > Nb f‘E HE (Nb) fl ¥ 4% (Na) 15 F (Na) 211
 (Nb)
NesNasNasNb - Nb (g%ﬁ (No) ¥R (Na) #5 A\ (Na) 555
Nb+(Nb) — Nb FAEE (Nb) 255557 (Nb)
Nb+(Nb)+VC — Nb B & (Nb) A17ffs (Nb) #EE) (VC)
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Nb

Nb

E & (Nb) B %% (Nb) i &y (VG) [ &

Nb+(Nb)+VG+VHC — Nb (VHO)

Nb+(Nb)+VE+VE — Nb B & (Nb) HE551E (Nb) A8 (VE) & (VE)

Nb+Nb+Nb — each Nb ZE{CPR (Nb) ~ EF4fi2= (Nb) ~ F0n% (Nb)
Y ik NS i N e .

Nb+Nb+Nb+Nb — each Nb %Z% ((EE)) R (Nb) ~ SRS (Nb)

Nb+Nb+Nb+Nb+Nb — each | 4 72 (Nb) ~ #&EE (Nb) ~ 285 (Nb) ~

Nb fLEFE (Nb) ~ E/THE (Nb)

Nb+(Nb+Nb)+VE+(Nb)+VC+
VA — (Nb+Nb) ; Nb

[SAINE =N

ftt%_l H {5 (Nb) 5] & (Nb) fH40 (Nb) J& &
E) =544 (Nb) #:52 (VO) JE:H (VA)

Nb+(Nb+Nb)+VH+VCL — ;&t% B {5 (Nb) &] B (Nb) #7401 (Nb) ik
(Nb+Nb) (VH) [51%] (VCL)

Nb+(Nb)+VE — Nb 2% (Nb) f& 82T (Nb) Fo (VE)
Nb+(Nb)+VE+VH — Nb 2] (Nb) Fh{E 7 (Nb) f&#] (VE) 58 (VH)
Nb+VCL — Nb L AHEL (Nb) £ (VCL)

Nb+VG — Nb F[SZHT (Nb) BiAE: (VG)

Nb+VELVC - Nb f%@) & (Nb) 2 (D) 5l (VH) 5y (P) £ &

(Nb)+VC+Nb — Nb

KT (Nb) & (VC) 3 B 4% (Nb)

Nb+Nc+VE — Nb fEAE (Nb) 51k (No) #& (VE)

Nb+VA — Nb RZFE (Nb) &) (V.

Nb+VA+VC — Nb ZIEez (Nb) 154% (VA) 2% (VC)
Nb+VA+VC+VC — Nb JREEE (Nb) 25 (VA) fift i (VC) [EIfE (VO)
Nb+VA+VCL — Nb JEKZE (Nb) FE2 5% (VA) R (VCL)
Nb+VA+VG — Nb S (Nb) FEEH (VA) 7§ (VG)

Nb+VC — Nb HhELRL (Nb) $252 (VO)

NbsVC+Nb+VA — Each Nb % Z\?)( {6 (Nb) HUfX (VO) M & i (Nb) F55
Nb+VC+VA — Nb E[F55C (Nb) #7 (VC) FlIFF (VA)
Nb+VC+VA+VE — Nb 311 (Nb) #3 (VC) 383% (VA) Rt (VE)
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Nb+VC+VC — Nb FIRF (Nb) #57 (VO) 55 (VO)
Nb+VC+VE — Nb Ms== (Nb) #i 75 (VC) $5H (VE)
Nb+VC+VH+VC — Nb ZR{HEE (Nb) 257 (VC) $5E (VH) J&JE (Na)

Nb+VC+VH+VH — Nb

AL EEFh 4L (Nb) £ (VO) L (VH) &
[ (VH)

Nb+VC+V]+VE — Nb 585 (Nb) 78 (VO) 8 (V]) 25 (VE)
Nb+VCL+VC — Nb 2, (Nb) #iEE (VCL) ££F (VO)
Nb+VD+VA — Nb B/ (Nb) 4538 (VD) 5258 (VA)

Nb+VE — Nb ZRAE (Nb) $5H (VE)

(Nb)+VE+(Nb) — Each Nb HHEKE (Nb) 2R (VE) Z=4fif# (Nb)
Nb+VE+Nb+VE — Each Nb E%,g;\m (Nb) AL (VE) BiK s (Nb) 5%
Nb+VE+VC — Nb 220 (Nb) 3H7K (VE) U (VO)
Nb+VE+VH — Nb =R (Nb) JE3] (VE) #£58 (VH)
(Nb)+VF+(Nb) — Fach Nb | EE#/1, (Nb) & (VF) JHE S (Nb)
(Nb)+VF+VB+(Nb)+VH — PE-E3E (Nb) 75 (VF) 5% (D) 3 (VB)
Each Nb (D) % (P) Z:2HE (Nb) B (VH)
Nb+VH — Nb ZIBERz (Nb) f&5% (VH)

Nb+VH+VC+VC — Nb (%gi;/ﬁ (Nb) #5% (VH) $52 (VC) 15
Nb+VH+VC+V]+VH+VC+ 27 (Nb) fE (VH) $257 (VC) #ll (V])
VC — Nb fE8% (VH) it (VC) & (VO)
(Nb)+VH+VC+(Nb) ?ib) R (Nb) FRE (VED i (VO) /)it
Nb+V] — Nb FILT1 (Nb) ZE4E (V])

(Nb)+VJ+(Nb)+VH — Each
Nb

ARK (Nb) FEE (V]) E 5t (Nb) B E (VH)

WMREZE (Nb) 3445 (V]) #£#5 (Nb) 58 (VH)

(Nb)+V]J+Nb+VH+VC 3 (VO)
Nb+V]J+VCL — Nb TEEE (Nb) #el (V) BifE (VCL)
Nb+VK — Nb REE (Nb) %% (VK)
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Nb+VK+VA — Nb i (Nb) Bk (VK) &4t (VA)

(Nb)+Caa+(Nb) — Each
Nb

*

BROK[E] (Nb) FT (Caa) 57575 (Nb)

3% * Caa B #F 44

FHY CKIP HEEHRRE /T /I AL WA FEa i Nb > 41 BT
(Nb) -~ BRIZ AR Ry 2-3 (B35 > 40 < 5% (Nb) & (Na)
B (Nb) BEHH (Nb) ~ Fk (Nb) J&7K (Nc) ~ #HH (Nb) B (Na) -
Z (Nb) E (D) % (Neqa) ° JI4h » Nb hr[PyESfEAE - ke
EEES (A fEBE) -~ SRR ES (W Z 2 AEF) FooE
WA TR Y A i 2R RFERC A 28HE A (1) o o AR -
4 - 22K (Nb) 8 (D) B (VL) 43 (Nb) Iifl (Na)
ELERR [ (D) 1 NEHEER &8 Tia5 ) #EA Nb > {HARFF
EANERAT > R e 2 28E By N4

A N &dn AR AR MEZER]  J4H T N\ s s vl i 2 5 4k
LA B DIE A EE -2 AT 0 -
HRE MAMEEAAEENT RS  EFEEERFEET 4 TE
free - BREE ) UF AN HAER - BEWRS L 2-6 FREE
IRTARIE N ECED 103 FE4RETHI L R ARETEUE By 1510 > H A EE4E 1396

(92.45%) - ¥4k 114 (7.55%) » =FHMUTFHNE S BE - 4t
(R21& » NAHBRIVHERS B (H T > Rt TEEPE 24 D
Ky 5-6 0 i 6 T > (£ TR A (NEES » 2014)  {£ Cheung ~ Tsou £
Sun (1995) AUEAE MR HABEEEE AL BEERNEZ BT > H
SECIFR 4~ 5 o BN RAGHE - AHEEANREMES E 2-4 FT
Rt gt - oA RE N T B -

x4 x5
N EREDECHET N ERBDECHET
K (%) | &H& (%) KEE (%) | & (%)
i 99.92 99.56 Y 29.07 2.13
gk 0.08 0.44 e 70.93 97.87

N B g s B ANE 4 - 5 A EBEERY A)F (SentencePOS ) >

R R U F 5 AYE T (termPOS )
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set) LB o [LEBEUAGS SHIE (G Significance Estimation (SE) 243
B B AFUEKRIE T F PRI AN E B - AIFRIASREE -
SR — g M Ry Nb H Ry BE— s E 5T » APETEMRE Y ITes
G » Azl (1) - DU 2 43S & -

NER_person algorithm
Input: SentencePOS and person_rule_set
Output: personName
(1) Function_person(SentencePOS, person_rule_set)
) For(each termPOS ti in SentencePOS) do
3) If(termPOS ¢, is Nb) then
4) If(t.length=1) then //t; is a person name candidate
(5) If(Frequency Le(t,t,,,)/Frequency Lc(t,t,,;) >=1) then
(6) return Le((t,t,,) as personName
(7) else
(8) return Le(t,t,,)as personName
) else If(t, length=2) then
(10) If(Frequency Lc(t,t,,)/Frequency Le(t) >=1) then
(11) return Le(t,t,,) as personName
(12) else
(13) return Le(t)as personName
(14) else
(15) return t; as personName

4 ANBESEHEEZE

Freq Le(i,i+2) {P(PER)<1,PER € Le(yi+1)

PR Freq LeGivt) ¥ \P(PER)<1,PER € Letiive)

i=0 (1)

EHEAT T P(PER) Fs NFASHRIER © Freq Le(ii+1) RERRIE R
— Bl TTHY Nb BUHAR PR S —(E e & 25 » Freg Le(ii+2)
FToNBLHAR PR 7 TsS & ZEHH © E Le(0,2) HIFREE SH/ R
Le(0,1) B » P(PER)<1 » FRIES G —TILAS « 2 > FoRIE
SEERITITAAS © Q0FR Nb REA Ry 1 202 I > ALFoRIE Nb =]
ERHAE A - B0 - [EH% (Na) 22 (Nb) fE (D) 2 (Nega) ] >
HIFAIEEE Nb T2, #R—570  MWABRE SNy tdEs & T F
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B4, (Lc(0,2)) HFRAR/NA T HHE, (Le(0,1)) B > ABHER "%
FE (Le(0,1) - 2z » AHL T FfEs , (Le(0,2) - dHEHPIAIFRG -
DUETE N Al 48 07 - ] plp gt CKIP Sy R B A 0 o3 AR 56 - 40
TR (Na) 5k (Nb) fE5E (Na) 5 ~ TR (Na) & (Nb) 9] (P)
B (Nh) 5 - gt "BR (Nb) TR (Ne) | el EBIE AR &0
AN TBREM -

x®6
A 2 HEEE I
YIRS | #afl AlREdH & G e HEn=
B =2 B+ B =2 P(PER)<1
% A + B % BRI P(PER) > 1
gk sty (E) | 81 ()« B | # 8w (&P | P(PER)<]
() % %)
5 (BoR) | 8% (4 )+ % | SIS X4 (PR | P(PER) > 1
% TR )

(2) 38 Bk 2o RS

A Ry — Ay 08 > HREME Rz - 2o A B AR
ik ~ 780 ~ AELRNR - ASOERAYES 7 B — 5 A fE 0 B BT I
BEALATAHAR > AOBUSR ~ T ~ &l ~ R~ 408K ~ #855 - AiT -
B NS 40 B 6 A SH B AR AT o Chen ~ Ding 81
Bian (1998 ) HYbTFELEM 43R _EA P ER R s gy ~ ofugs ~ BARE
LU~ DAPS ~ 1~ 485 > AP XX sfedl e DAIRAHEEREN > 4
REF -~ mAl > BEFSETEHAES T, o HEAEAY > F LI
44 BOE AN Bt A4 FE A B R SO A —E S IR HATBCR AL " %
i, 58 " adbmiy o AT - AH DUt faan s o [EIEERY - i
HWAHERG A - 40 T HIEES o CKIP R AR T H W
# (Nb) #8555 (Nc) | - B ERI(EEI 45 - S0 SR R -
KRR EFEER -

Y H AR LIPS > Chen 55 (1998) HYBFZE LA FE4S & 4H 4% A
& > FELLE T SCHIRR M ~ SEoTHY AL M B R Y - AR
MEHOEI R ESIRT A AT BB BB R A - BEE R R AT HE
%~ AEIVERHEE - @5 -~ BIEEMARAE > REELEREER - &
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PRIEG B A 25 FIET AR R > AT REE AR IS RS AR > RILIEIER K
AR DI R - AWFeEeE TaHS S ) B T ) B R SCRE G
PR AR A ATE o NMESEIMEEZE Ne o APERA A48 10
% AR E B 2 % B0 #1445 (Na ~ Nb ~ Ne) WY B -
PERCAR b o] BE H B Fr @RV £ 8d (VC ~ VCL) B SRy $45
(Na~ Nb ~ Ne) HEFFHEEL > 400 " & FHRAE | K " &5 ) #
& T (VC+Ne) — Nc ~ THIK &t & TEIE B8 | #54S
" (VCL+Nc) — Nc | > ZRIRi#E Rt » R adiks - o TH
i 5 | By (Nb+Nc) ~ " EE] BitE RBESE | & (Nc+Na+Na) ~ &
JC T BEENL | B (Ne+Ne+Ne) - ERO[EE & fF Azt aE i &
SUAHSR S - ARFFREFAN —FH AR 11 %> W B =5 > FhlE2
FRELFE R A B BN A FHRE ~ 8 (FRELE HF A MHRBE RN 1 {FREL 28 52 55 AH R 1Y
FRRT 1 > FEIANZR 7 - 2RI EIE YRR R EL D 545 5 v] Byt & s aH A% 4
AT S RO AR 8 2o B AR I DAFE T -

x7
2 ~ {RERYES AR ISR
KA1 2zl #afil
g H4 SHE (VC) PR ZE (No)
5] VC+Nc— Nc \ —
A 4HAR | FF9E (VO) R4 (No)
Nec 44 5% (VCL) 53 (Nc)
VCL+Nc — Nc
4R | FIfE (VCL) BE&E (No)
#$4 JARA] (Nb) JEBkE; (No)
(Nb+Nc¢)
A | BERE (Nb) BREH (No)
~ H B (Nb) EFE (No) #55 (No)
= | (Nb+Nc+Nc)
{TF &R | H3E (Nb) Hr (No) BUASS (No)
zg e | 5 (N ZFE (N
(Nc+Na) -
f:. B | BT (No) BREURF (Na)
" N 4 | EEM (No) 4 (Na) i) (Na)
4HERA | 2B (No) Bl (Na) A5EE (Na)
44 HHEEE (Nc) 5% (Na) 420F (Na) Z4{iG6E (No)
(Nc+Na+Na+Nc) - o ”
48 | Bdb (No) PE3E (Na) £71i7 (Na) Z2F5E (No)
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w2 | B (N B2 (No)

(Nc+Ne)

HEEA | P (No) BifffE (Ne)

i &4k (No) 7] (Neo) 3Z{b (Na) 10 (Ne)
(Nc+Nc+Na+Nc)

&AL | Bl (No) bl (Neo) T2 (Na) 482 5] (No)

g | &b (No) T (No) $BHERE (Nc)
(Nc+Nc+Nc)

A | B (No) 2l (No) B (No)
## | B8 (No) 8 (Caa) f8ET (No)
dHEk A | 3ZHEED (No) Hll (Caa) LS (No)

* | (N¢)+Caa+(Nc)

3% (Caai2iEs44)

(m) EREHHFREE ARG

N EREER B HEE GRS iida gl E & ER
A AL G A R R B G - s R R B A 8
AR - HEEC /AATEE - HeEFHEBHEREES T &fl&
(Infobox) KBEAIZER] (Open Category) - siEk&SFE(LAVE RN » B4 -
MR Ry © BB ~ B3 ~ BE------ 25 > (AR MR A
Fy @ 4H& ~ BROTRYAE] ~ TTEGRFT ~ M- 25 > ZZEHIR 8 - R 9 -
At HUAE B - WAETTER S - EEAWIE 5 0 Bt AR
FHEVEET > BB g I E R B R E A T
Ch¥t > AR FTAg I {5 258 5a B T . 2 A R R I R e % e 5 Bt 4 -
HMARE Ry "4, -

x8

RO EAZIIREH
GREA 1. Hill&dI#RIEE
A% PR A EFE B
14 A T L T
A 4 A& ANEER | AL
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®9

1R SR FAIERIS RE B

(EEL=Y BB RIFIZRIAE

A% Ay | EE Mk HiE
44 Ba={Ei s B T
LA ke BOITHIAT] | {TEGEHPT | 1R

NER_place&organization algorithm

Input:place&organization_candidate

Output:placeName or organizationName

1: Function_place_organization_entity(place&organization_candidate)

2: For(each place&organization_candidate) do

4:  HtmlInfo=getDocFromURL("http://zh.wikipedia.org/wiki/"+
term T)

5 If(HemlInfo contain place_info_set) then

6 return placeName

7: else If(HtmlInfo contain organization_info_set) then

8 return organizationName

9 else

10: return organizationName

5 HESNRIYESEEZERA

( £ )NER 4

MET-2 B} 5 3 B2 3 il SCFE f v B B P e 16 BB 2 S 55+ Y e
A W By 1994-1996 HYSLEE - KRB SN o HERIEERR AL
A ERRITEE LN (TR key) » AIILEERLLE - HARAT ¢
<ENAMEX TYPE= "LOCATION" > EiHifl < /ENAMEX >
<TIMEX TYPE= "DATE">1H3H </TIMEX > % < TIMEX
TYPE= “DATE" >4
</TIMEX > <TIMEX TYPE= "TIME" > & </TIMEX >
<ENAMEX TYPE= "LOCATION" > {fZ& 7 < /ENAMEX >

FHN 2 BRI B RS T SC4mts (GB) > AHHFT Byl TERE oh SCht
7% R AR B RS o4 (BigsS) » HERR TR 24N %
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R E—BYE 2B A4 E A A ERREZE - NIt R - &
Rl Al eI B L E A - EEEHRAGNS - BRETERE TR E L
REEESR - a1 THrE = ) SRR e nvsE R Ry TR
(Nb) B (Na) ; - B "SELRE (Ne) | MHZEEE o AR5 HES
Fu ~ Qin i Liu A7 {# FHHY Stanford-NER AVEERETHEE » 5% 1. E DA Parallel
Corpus HSZHYEERHEE » $5 7 275 18 A S 3l SF o (B A L)l | SRR AU FE - Pl
#2 (Fu, Qin, & Liu, 2011) - HEEHEEHSERREER S  mERR
FH 3 EL B R 4 A0 P TR G Y S8R AppLocale Rightkey 1.1 #ETT52H5
AR o FAETTENGE  WDUERERESE T 5~ T e g ~ T2, fERES
HIHHE - BETTIRERNENT > (R R AT -

B2 - ERRET O EEETR
—  EPEER

(=A%

ARIFEERIEEAERA - SR T TR R RGBT
T 0 TRIER (Na) B (Nb) | ~ "30EE (Ne) El
Hif (Na) ZlfAg: (Nb) 4 F TEEE (Nb) -BAIE (Nb) 5 ~ T
Bwig (Nb) - BEsg (Nb) | 55 - WIFesdSNEE =A% - @EFIAT
B TR WA BN EEAGREAREE - RAE K
[A] o BEAh > HY CKIP S5 A 48 Ay N R #HIHY SNt sd Z stk > %
—HEGE Nb o 0 THE (Na) FHAY (Nb) |« BERE " A4
Fs Nb > NFTiE# 5T » HEHEMEEEEE &b - NI RE
JERI Na+Nb — Nb g 7 T RAt&iy, By A4 -

EEREREERR A WE TEFARENERES - 0

"ECE (Na) B (Nb) #5i (Ne) | o &KihEEakAicEk - bk

sz N2 Ry TEHE ) o AR T 2 Ne s H = Ryt 4 - @k
Chen ZEHINTFE IR AR EAERFEE - MEDEHGIE - 400 " EEE
DUR 23 H) Rosde 4 > 40 JRSEI— R 5 ~ EPHF—EPH (Chen &
Lee, 1996) -~ W AEM@MANIFTATFAME M " HE (Nb) 822 (Na) | -
Tse (Nb) [l (D) 5 "E7g (Nb) *F (VH) | - MIEHERSES -
HEGERBUNA GO RS ReRACH S MR EAS R ol [B R AT
NS SR - TCHERERIET RS > Gt EURAE 6 -
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BRESMLEYE NALESMLEY
0,
1007 76% 77%
80% -
60% -
40% -
20% A
0% - T
Precision Recall F-Measure
6 BEGESUDHEIGHERGR
(=) # 2

TEAWZE R > 42 R B > 2 MM 4 d 2 BB A AR B
70% » Ef Na 55 18% ~ Nb 5 1% ~ Nc 5 81% > 41 © ZEPHEH®% (Na) -~
SEARF] (Nb) DL (Ne) » 5k F4E 7 - fE A I Nb 5k
BT BRI EL B Ry dth )7 4240« TEEEE (Nb)]3E (Nep) { (Nf)
% (Na) | ~ T83E (Ne) /N (VH) B (Na) g
CEAAA] (Nb)| EERES (Nc) | o DAASHRZE Y A 45 M40 & 40 HI 4k
B bt = 50 b A\ A ETRENE » TSI A4 5088 - iR e
4% > DL (Nb+Ne) HESERA/D » 40 Bak T3EAF] (Nb) BERE
(Ne) ; K TEk4y (Nb) £E (Ne) | ~ TEZE (Nb) 494 (Nc) |
% 5 HFY Nb+Nc thATRE R A G4HE  FBFER Nb Fe8inblsr s -
BG4 TS (Nb) BIEE (No) #855 (No) | - mj#k
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Introduction

Traditional Named Entity Recognition (NER) adopts rule-based and/
or probabilistic models in morphological analysis, but there still exists the
problem of low accuracy due to semantic ambiguity and the rapid growth
of unknown words. Individual writing habits also make it impractical if not
impossible to lay out all the syntax rules, or collect every named entity in
one thesaurus. In the study of NER, entities like date/time, monetary and
percentage expressions are relatively regular and easy to identify; the scope
of "things" is too wide and not included in the (Message Understanding
Conference, MUC)-7 named entity definition range; therefore, they were
excluded from this study. Identifying the entities of person, place, and
organization is a challenging yet valuable task, since the three types of
entities are often affected by the evolution of time, while they are the major
constituents in a document, therefore, they were selected as the targets in
this study.

In the past, a couple of studies employed different types of information
from different levels of text to extract Chinese named entities, including
character conditions, statistical information, titles, punctuation marks,
location and organization keywords, speech-act and locative verbs, cache
and n-gram models, with the number of generated syntax rules usually
reaching in to the thousands. From combining too many named entities,
accuracy is persistently difficult to improve. Many studies also conducted
personal NER adopting various name-formulation rules trained from a
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personal name corpus containing over 1 million Chinese personal names.
Additionally, baseline, titles, positions and special verbs were used to
enhance the recognition rate. As for location and organization NER, previous
studies usually referred to a specific thesaurus, a special stem set, and a
special verb. It is believed that the structures of location and organization
names are more complex than those of personal names.

Rule-based approaches usually requires a lot of human effort to
construct detailed rules, therefore, the rule generation is very time-
consuming, and more dependent on the language and specific knowledge
domains. The increase in excessive rules may cause an overfitting
phenomenon, resulting in erroneous entity extraction results. The major
indicated errors result from propagation errors, keyword sets, character sets,
rule coverage, and so on. Therefore, the question of how to more accurately
identify textual features has remained a challenging topic in information
capture technology.

Design/methodology/approach

In this study, we randomly selected 3,000 documents from a total of
32,000 news articles collected from Yahoo! News 2010-2011, for which
we analyzed the writing structure and observed each possible syntactic rule
from the composition of most commonly used part of speech (POS) to its
extended POS variation. In general, the shorter the combination of POS is,
the more coverage it will have, and that raises the recall rate, but reduces
the accuracy rate. Taking the simple personal name rule [Na+Nb—Nb] as
an example, where Na is a common noun, Nb is a proper noun; by applying
this rule, we will extract many personal names and more other mistakenly
identified entities. That’s why we need to add more POS from the adjacent
context to help clarify and disambiguate. In this way, if we add too many
POS extensions, it will cause an overfitting phenomenon, resulting in each
rule only applying to a few cases. Thus, we have to iteratively test each
situation to decide the optimal rationality of the length of the rules. Finally,
we summarized 54 rules of personal names, and 11 rules of location and
organization names. As for the MET-2 Chinese test corpus of MUC-7
which has correct answers, we adopted it as the validation data. Since the
documents from MET-2 are simplified Chinese characters (predominantly
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used in mainland China), we had to transform simplified Chinese characters
in GB coding set to traditional Chinese characters in Big-5 coding set (as
used in Taiwan) before testing.

In recognizing personal names, we applied the 54 rules to obtain
candidate features, from which to further identify the monosyllabic or two-
character combinations of surnames and given names based on a name
concatenation formula. For practical considerations, our experiment only
deals with the most frequent 2-4 characters of personal names. Applying
the combination of extended POS composition, we not only successfully
extracted persons' jobs and job portfolio, but also identify more related
features to enhance the accuracy of the names. To improve recognition
accuracy of location and organizations, we applied the 11 rules and also
referred to geographical directories of Infobox in Wikipedia, the largest
online encyclopedia for the time being, to assist in disambiguation. In our
overall system evaluation, the precision rate achieves 86.32%, recall reaches
75.65%, and F-measure reaches 80.4%. Compared with other automatic
rule construction and quasi-machine learning methods, we have a better
performance particularly for precision.

Findings

Our study found that the recognition accuracy is raised because of a
combination of syntax rules with name concatenation formula. With the
help of POS tags, the transliteration of proper nouns can also be effectively
detected from the extracted job titles to distinguish the same name from
different persons. This study also found that the transliteration of foreign
location names is very similar to personal names, and that is why the CKIP
usually mistakenly identifies them as Nb. Thus, if there is no syntactic
analysis, it is very likely to be mistaken for a personal name. The experiment
showed that this problem can be effectively solved by our rules. While
the location and organization names usually follow some particular verbs,
previous studies showed that they are difficult to be differentiated even with
the help of a specific thesaurus. Although we listed only 11 rules of location
names, the accuracy rate of recognition is as high as 91%, which is far
beyond other studies.

In summary, this study has the following findings: 1. It demonstrates
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Chinese NER can be effectively fulfilled by applying simple syntax rules
as a base and then incorporating feature extraction as verification from
Wikipedia; 2. It shows a name concatenation formula can be effectively used
to identify the monosyllabic or two-character combinations of surnames and
given names; 3. An appropriated combination of multiple parts of speech
(POS) can extend basic syntax rules to identify persons' job titles and job
portfolio for further reference; 4. Some mislabeled location tags can be
detected and corrected by applying our rules.

Research limitations/implications

This study highly relied on the POS tags generated by CKIP, which
may not correctly identify some foreign locations if the tag is unexpectedly
mislabeled. On the other hand, in this study, we only focused on the most
popular 2-4 character combinations of surnames and given names, thus the
name concatenation formula may not be applicable to other considerations.
It is suggested that future research expands on our studies by considering the
mentioned issues to fill the information gap.

Practical implications

Previous studies demonstrated that even with a large number of
syntactic rules, the coverage is still not comprehensive, and the accuracy rate
has remained difficult to effectively improve. This study illustrates how a
light and shorter rule-based approach can be better than a heavyweight one.
That means a lightweight syntax rule approach combined with Wikipedia
can carry out a promising Chinese NER. Furthermore, the proposed method
can work with news websites to extract and display associated key features
of an event, which help to cluster similar events and conduct content
comparison.

Originality/value — Previous studies adopting syntax rules to conduct
name entity recognition usually have their limitations in comprehensive
coverage and accuracy enhancement. This study focuses on identifying
the core constituent elements of the news, thereby focusing more on the
accuracy than coverage. Finally, we generated 54 rules of personal names,
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and 11 rules of location and organization names. A couple of studies
adopted Wikipedia to assist NER, while none of them focus on Chinese text
processing. This study is of the first its kind to apply syntax rules combined
with Wikipedia to conduct Chinese NER. The method is light-weighted
and domain independent with the flexibility to be extended. Compared with
other automatic rule construction and quasi-machine learning methods, we
have a better performance particularly for precision.
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