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S = 1 0 = SRR 3
S = 1 TIPS PTPN 3
720 O 1 1 OO 3
2.2 1K et n s 3
pRC R = VIO 3
A PEBEFIRILZR oottt ettt 4
B 2 = N TR 5
KN 11 TP 5
3= 1 OO 5
TR -5 OO 5
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TU HANLP .ottt ettt et e e et et e e et et e et et ee et es e e e et et eneee e et eeeeen e e e e rennenans 6
1 TS 6
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I 5 v 7
A4 PEREFIZIZR oottt sttt 7
T N 1 =TT 7
30 11 TP 7
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T = VTSR TTTON 8
B4 PEBREFIRIZR oottt ettt 8
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S 1822 U EY N RN 12 B v OO 10
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— HEILR

B H K% fnlp
WA AR K
Hanlp

MK Itp

i

— BEHNLP

2.1 &4

FNLP F 22 9 S HRE & BT & B T REA, a8 A lix s f 55
IPLES 2 ) Bk A S gE . Hal, FNLP ZhEs 5B ER CUARDR #HiHE
), WAL (Rl GEPERRTE SEARA RN SSHIRE RAE PR
R E IR AR, S B (FEL%S) JFIR¥ ] K28, FNLP
P ACHY F] 4 2% M github(https://github.com/xpaiu/fnlp/) T fdi I, o AT fd FH 7B 2%
demo Chttp://jkx.fudan.edu.cn/nlp/) 456 T B AR . 5541, 7T LLEIL# 3C (FudanNLP:
A Toolkit for Chinese Natural Language Processing) % EL A4 % () s BLAT T B[
BARMERE AT

2.2 B

£ FENLP 1, AR A7 A3 M A8 (R 2 1 B e AR A R 0T [1] AE 2 T 4
WA IES, WA IR AR XA G T HATE TafE, dRLeshffd i
A5 R S A TR I AR o AN SRR 2 AT R e BRSBTS . A
THEB P ITINEI AL R E R EAIIBAEFF, 10 RER H TTAE SR, HRAE =
AR SR SR AL Z 1, — DB E— BPATEA ST S, A SCPRa & Pk
I

2.3 #3X

1 ARAF B ) o0 &



Relations Chinese | Definitions
SUB EEE:] Subject
PRED 15 e Predicate
OBJ i Object
ATT E B Attribute
ADV TRiE Adwverbial Modifier
COMP i Complement
SVP E=h Serial Verb Phrases
SUB-OBJ i Pivotal Construction
VOO FEEF S Voice
TEN & Tense
PUN bR g Punctuation

F=E 1 KEFAEPHXER
2. oM
¥ FNLP fn#k 2| Eclipse HiEAT ThRERAIE, FN “ W /3L G0E ", 274
H#% 20 (Conll):
0 Wi &l 1 HRif
1 3 ZhiE -1 %
2 Bk 4 1 ®iE
37 A1 FRs
Horpig 47 i 8]y 0.034s(AS AL 35 B3 U5 & B | o 34, AT R AT AL T A
“DependencyViewer” fEI :

— i =
RiE =
¥ y
<root= anfe e St ?
0| croot> 1|4nfal| |23 |3 |=4BAE 4] 7

B 1 &kFSHH

2.4 HREFIBER

PERE AT IRE R A (2], W0 F B Phos:

Task | Accuracy | Speed' | Memory
CWS 97.5% 98.9K GEM
POS 03.4% 44 5K 110M
NER 08.40% 38K J0M
DePar | 85.3% 21.1 B0
TPR 05.16% 22.9k 237K
AR 70.3% J5.TK 22K

! characters per second.  Test environment:

CPU 2.6TGHz, JRE 7.
Table 5: System Performances

2 {REFAEN IR
Horp, AT ANIE MR K/ 10.6M



= Hr3HAE NLP

3.1 &4

Briag ekt THAEH java iBF IR, SXFReHocnysrial, atedsie, A
NS N TR B S 7 N 12 S RS < RS B S5 SN TR DN~ R )
[ http://nlp.stanford.edu/software/lex-parser.shtml 1 "N #& 48 FH . 0 ] DU 76 28
demo 3Gk http://nlp.stanford.edu:8080/parser/.

3.2 B

WA ANE TR T =R R BN SOIE RS (PCRG) 2k fize it
2% HIARAF FVE I A AN TR AR A7 F)9% 0 - (Shift Reduce). A AARIES %
[4,5]

3.3 #&

3.3.1 ApEsr i TR A NS5
stanfordNLP )7L #r i) T RIER, 8 7 sk, Bk
[3). DAR 23 B A3 20 B B A =X
Oneline: i3 A2 43 ki th SCAF A SONERAT — BT CRTE IR 4544
Penn: 73 A% o Bt SCAR S OB AR T 20 BRINIETITN penn.
latexTree: 4% T penn Words: R 5 0k . Q-
4 BRI VEAN 1 RE A .
wordsAndTags: %5 th 73 i SCA MR IE . T
4k 2 IVV B R IV OTE 4 VA [ /DEC B | INN N INN . /PU
rootSymbolOnly: H 25t ROOT 4
typedDependencies: #5 A& A7 1% 73 T 4
mmod(#EH%-2, 4k%E-1) remod(N 75-6, VE4H-3) cpm(FE4H-3, f-4) nn(H %5-6, HrlE-5)
dobj(#%&+k-2, P%¥-6)
conliStyleDependencies. conll2008: conll ¥z (5:/ T, a0 R -
1 4% VW _ 2

2 W 0
3 g VA 4
4% _DEC__6

5 3 NN__6 ____
6 W& NN_ 2
7. PU__2
3.3.2 H 3 A ISR

PLENAERE AT A = e, BRI F300E, SN Ui B S 0E”.


http://nlp.stanford.edu:8080/parser/

H SCAA K

1 WM _ AD AD _ 3 advmod _
2 JF . W W _ 3 dep_
3 FIHO _ NNNN _ @ root
AT REOR
root
advrmod —
dep
\ i
<root= ‘ anfm] ‘ nE | FO
0| croot> 1]AD 2 3| MM
AP K Z

[advmod ( /pEE -2, #1{-1), root(ROOT-@, /p#f-2), dobj(/r#-2, F MO
-3)]
Xt Stanford MIARIEHE (MR —):

3.4 PEREAIRE

B VEANAE HHER R, WRTEEAE A [4,5). WA KB PSRRI LE

P’y HanLP

4.1 fRify

HanLP &l — R A A 5 R4 i) Java T B, Hbs2d K EHRIE 5 A B
FEAE AN o AN 730, R NE M. AR dr s 1 SRR
LA IIThRE . HanlP B ThRETEE . MhRe R, ZEiEmT . R B, vl B e
SIHF . HanlP SEa I8, GG, AMRHAL jar, JKERHE T —&R05
I BHEGE, WXCEE Trie #. DAWG. AhoCorasickDoubleArrayTrie 45, iX
S IL AR AGRE TR . B EALIZRE 2014 N R HIRIERE, SHerUEH N
BT HRINZHECHER . HanlP K'E 77>y [http://hanlp.linrunsoft.com/],
github[https://github.com/hankcs/HanLP].

4.2 B

HanLP fIHAF G T A MR R SEIL: S R HRAF R0k o A S A 2 T
CRF FF ARSI R 1 SCARAF AVE M % o BAASIRSEIL 2% i K (81 CRF 9]



4.3 #X

4.3.1 FrtiA%

HanLP (14 4% = A conll #8528, fnf d e A kg =
1 T W e o 2 HFRX
2 HE OB v v 0 BOES
3 Sk SfiEn o n 2 %E

4 > ? X x _ 2 =#HE
VIR KT CER S
— B =5
AR =5
\ 1
<root> |§I_DfEJ m@;‘ Efiﬁfl:| 2 |

4.3.2 RJVEMER

HanLP A7 AR A i il oK S0 SURAE I g TR BTN 2R, (R IO RDEM
FENFER AR IEES, FEMTR .

4.4 PERERRZR

4.4.1 HEHfH
HanLP BJIA&E R EH (9, AIF&E A N B SS
B PR E——
UA: 91.61% LA: 85.68% DA: 84.94% sentences: 20000 speed: 582.42816 sent/s
TR
UA: 71.22% LA: 55.02% DA: 52.69% sentences: 2000 speed: 513.34705 sent/s
EA RS, BHTFRAAR, SMAEIFRA ISR LBIEL. WRA LW
Ifa], NAZ AT AAS B E OSBRI . Rl R AR R ) T 466MB, AU
RK.
4.4.2 BiE
-4

I LTP

5.1 fajfr

15 5 A & (Language Technology Platform, LTP)2& M T K44 iH5 515 B R 70



DIl R — BB SOE S B RS, LTP 52 72T XML 1iE 5 g 1R, If
FEMCEEAE ERRAL T — R R A LA 1w RO o A B (AR AU
(R 6 T S AL D EOR), LRI 2 A 8E4 % (Dynamic Link Library, DLL) IR F 2
Frfern, WAMET R, JFHAES LLZ% 55 (Web Service) I E sk AT A Y o

5.2 ik

BT B ARAT 247 7732 1 McDonald 152632, AR A7 7B i) R 25 9 7E— AN A 1
FHR KA B (Maximum Spanning Tree) (1] . EARAE VRS HTRLEH,  LTP 43l 3
— R (o), — BRIl H -+ 9IMS B AE RS (20-sib) A1 — Fi B -+ FhF1 A2 15 JE. (20-carreras) 55 = F
Bk
5.3 &3

i A% O IR R SR T i S 5 ZEFE O AT LA coll 4% R (4% 2K

5.4 PEREAIZLZR

5.4.1 MaE
HREEHE S5 11], WA

model 1o 20-sib 2o-carreras
UAS LAS UAS LAS UAS LAS
Fi&%E 0.8192 0.7904  0.8501 0.8213  0.8582 0.8294
MiAFE 0.8118 07813 | 0.8421 0.8106  0.8447 0.8138
EE 81.71 sent./s 15.21 sent./s
ETHARE  338.06M 974 64M
5.4.2 U&iiF

A RIS UEAE 1) java A LTP shaS®Ese e, WA e “anfrps = m «, ek
@ Wil W r r 2 ADV
1 ¥ ¥ v v e HED
2 BFE BHHEn n 2 VOB
3 7?7 7 wp wp 2 WP
AT AL RER -



HED wp
ADV VOB

|§Iﬂfﬁj

2 3| n

i
m@;‘

Y Lol

N BE

DA DU RS 3 b SCRJVE AT ) NLP L RELEAT 1 IS/l TR A

1. HH NLP &M ERIE S THRA, Sl 7 TRIRRAE R I,
I H java PRI, FA4k, ARERRM AR, 85,

2. TR NLP 22— ¢ E RN SCARIE S A T AW, Sl 72+ Kfk
M. (ERTERIA juni 44 BERI A java T, ASAIFE5-T G IR .

3. HanLP 1AM ATFR I SC HARTE 5 AL T HAL, BARBEWHEAT AL . (B, 1E
MR EE_ERRCRA IR, FTREASRIRAEE

4. HriHAE NLP /By — AR K HARE 5B T HRAL, BRRk 7 2L i i S5 (45
OB A2 P 28 B ) A A LI R R SRR . IR, T SO IR A ARG
FIBEH B SO R A AR IR

Ak, AEIBATI 8] BRI 2ms Gl Ay, AR ) ERSZAZ RE. [FIR, B
A THEAR L 23T 7SI,

S5 3CHR:

[1] Yamada H, Matsumoto Y. Statistical dependency analysis with support vector
machines[C]//Proceedings of IWPT. 2003, 3: 195-206.

[2] FudanNLP: A Toolkit for Chinese Natural Language Processing

[3] stanfordParser f&F4 hitp://wenku.baidu.com/view/8d672929ed630b1c59eeb595.html
[4] Pi-Chuan Chang, Huihsin Tseng, Dan Jurafsky, and Christopher D. Manning.

2009. Discriminative Reordering with Chinese Grammatical Relations Features. In Proceedings

of the Third Workshop on Syntax and Structure in Statistical Translation.

[5] Roger Levy and Christopher D. Manning. 2003. Is it harder to parse Chinese, or the Chinese
Treebank? ACL 2003, pp. 439-446.

[8] b4 K #i (3 17 & % o Hr s 5] 5 W

(v}

[http://www.hankcs.com/nlp/parsing/to-achieve-the-maximum-entropy-of-the-dependency-par
ser.html

O] % T CRF JF % 4 & W+ X K HF B ¥ 4 F M Java £
[http://www.hankcs.com/nlp/parsing/crf-sequence-annotation-chinese-dependency-parser-im
plementation-based-on-java.html]

[10] Wanxiang Che, Zhenghua Li, and Ting Liu. LTP: A Chinese Language Technology Platform.


http://wenku.baidu.com/view/8d672929ed630b1c59eeb595.html
http://nlp.stanford.edu/pubs/ssst09-chang.pdf
http://nlp.stanford.edu/pubs/acl2003-chinese.pdf
http://nlp.stanford.edu/pubs/acl2003-chinese.pdf

In Proceedings of the Coling 2010:Demonstrations. 2010.08, pp13-16, Beijing, China.
[11] LTP A https://github.com/HIT-SCIR/Itp/blob/master/doc/ltp-document-3.0.md

lipd

— JEAR IR A SSAR D

FriE$RAL:  http://blog.csdn.net/cuixianpeng/article/details/16864785
1.1 BE TR AR SR

ROOT: ZEACHE AN 1EH)

IP: f&] 5 )

NP: % i

VP: Fjii ki

PU: Wi, @H LA, 5. BOUSShs /s
LCP: Jy il fith

PP: il fiiG

CP: HI'HY M BB K R A R
DNP: Hi' [ H IR BT Ok & IR 1R
ADVP: ElliA 515

ADJP: TR RE

DP: BRiE 415

QP: =EiAfHIH

NN: - H]42 ]

NR: [E4 44 1]

NT: [[a] 44 14)

PN: i

VV: Zid]

VC: &

CC: Fnifid

VE: 1

VA: RiER

AS: WD (e 1)

VRD: ZthE A

CD: FR/nH:EA



http://blog.csdn.net/cuixianpeng/article/details/16864785

DT: determiner 7[R € i

EX: existential there f£7£%]

FW: foreign word #h>Kid]

IN: preposition or conjunction, subordinating 47 M\ J& i i)
JJ: adjective or numeral, ordinal 2% 17 8l 7 #ii
JJR: adjective, comparative %51l b5

JJS: adjective, superlative 2517 ¢ 5 ¢

LS: list item marker %1 #riH

MD: modal auxiliary 17525 B3]

PDT: pre-determiner i o7 bl 5 1]

POS: genitive marker i k&Hric

PRP: pronoun, personal AFRALi

RB: adverb Flid]

RBR: adverb, comparative F|i#] H4 2%

RBS: adverb, superlative F|i#] % = 2%

RP: particle /)]

SYM: symbol 5

TO:"to” as preposition or infinitive marker 1EJy /il 8 A & HAwic
WDT: WH-determiner WH [ 5 1]

WP: WH-pronoun WH fXi7]

WP$: WH-pronoun, possessive WH i #4% 1]
WRB:Wh-adverb WH g7

1.2 BRI R R

abbrev: abbreviation modifier, %45

acomp: adjectival complement, 214N ;
advcl : adverbial clause modifier, R i M A& i1
advmod: adverbial modifier K1

agent: agent, R, —A by P52 H XA
amod: adjectival modifier /&£ %15

appos: appositional modifier, [F]17 i

attr: attributive, JEVE

aux: auxiliary, JEFZzhwEAEhiE, 4 BE,HAVE SHOULD/COULD %%
auxpass: passive auxiliary #zlid

cc: coordination, JfFI5¢HR, —HBHEUE —AMA



ccomp: clausal complement M )4k 78

complm: complementizer, 5|3 A\ A I 3] 5 25 58 v 1) 3 225 30)

conj : conjunct, JERZFNFEF A o

cop: copula. F#zhiA (Ul be,seem,appear ) , (vl EiR SR ER
csubj : clausal subject, M55 %

csubjpass: clausal passive subject 3 Mz &

dep: dependent K55 £

det: determiner g i), Wi 1A 55

dobj : direct object B =i&

expl: expletive, T ZHMHL there

infmod: infinitival modifier, )i A & 3\

iobj : indirect object, AFE W, W2 T AR IR,

mark: marker, £ HIEA “that” or “whether™“because”, “when”,
mwe: multi-word expression, %M R~

neg: negation modifier 75 52 id

nn: noun compound modifier 4417 20 &7 2

npadvmod: noun phrase as adverbial modifier 4 i@ {E1R i

nsubj : nominal subject, %417 F£i%

nsubjpass: passive nominal subject, #zl11)4% [ £iE

num: numeric modifier, A¢{E &1k

number: element of compound number, 41&%7

parataxis: parataxis: parataxis, F}%5¢ &

partmod: participial modifier Zlial & = (1) &1

pcomp: prepositional complement, i #h 75

pobj : object of a preposition, 411 ) FiE

poss: possession modifier, FraHE, Frats, FiE

possessive: possessive modifier, XANFRATA & RIS [ &R
precon;j : preconjunct, &% & HILLE “either”, “both”, “neither” & T
predet: predeterminer, BIZ{UE, W &R RNITH

prep: prepositional modifier

prepc: prepositional clausal modifier

prt: phrasal verb particle, zjia %515

punct: punctuation, XMREDW, HERE TR T, @R 49PASHIIXA
purpcl : purpose clause modifier, H I M)

quantmod: quantifier phrase modifier, (& %5 1%



rcmod: relative clause modifier #8656 £

ref : referent, #6854, $81C

rel : relative

root: root, FEEME, MEHIE, RITA

tmod: temporal modifier

xcomp: open clausal complement

xsubj : controlling subject {5

= FERFRERAR

%% [ http://tcci.ccf.org.cn/conference/2013/dldoc/ev05.pdf]
PR 1. WEREERRTFARES

FBUXEKE (16) EE KEEH ik e i T
Wity H
Z% gk KR SRk Hiz
s ik Ll fedit fih 2% 5
WEELEE M it PRI (] A e (] #2111 fa] i}
(24) f& HER ER
ik Fir I ik i 3 ik i £ ik Fir AR
2SS
ek 2% B JE A ]
4 i LH FE HH
Ho A 2 bk
EREEYER W i faiift I i i
(10) i JE P R §is g
8
EDFE NGB GEEF i3t FEEf FFid e
YER @) 1t 5 i it ik B T
BHIAERW )  TTHRAT SRR AT LRUACL S S E Y
i LHEAF KBRS BRsERE R
HBREE@Q B R Ay e 17 S

= BTRMRIRE

1 PERRELE (863 1A THhFRTESE)



Tag Description Example Tag Description Example

a adjective EmW ni organization name 1R fae-T)

b other noun-modifier  #& 7z, nl location noun i

c conjunction 0, | ns geographical name  Jbm

d adverb iR nt temporal noun iTH. BELY,

e exclamation i8] nz other proper noun i M ARde

q morpheme v 4B 0 onomatopoeia MHETH

h prefix Far, 1A p preposition 7, 30
idiom BT g quantity T

j abbreviation o g r pronoun A

k suffix o= u auxiliary 1. Hh

m number — F— v verb i, =3

n general noun 8 wp punctuation 0 ® F

nd direction noun H{l WS foreign words CPU

nh person name HE AE x non-lexeme 5

2 RAFANER A



FiEXF
[BAIEXF
MEEE
Fil
ERXFR
WrhEEty
ANibEEt
HIxF
NEXFR
IR B
AR
TharEEty
oLk F

Tag
SBVY
VOB
10B
FOB
DBL
ATT
ADW
CMP
Coo
POB
LAD

RAD

HED

Description
subject-verb
EIEEIE, verb-object
[BHEEE, indirect-object
BIEEIE, fronting-object
double
attribute
adverbial
complement
coordinate
preposition-object
left adjunct
right adjunct
independent structure

head

Example
HIEM AL (3R < 15)
PEM—ERIE (E —78)
HEM—FE (3% — )
At 2B ERE (T <—-1%)
HiEHIEIR (F — 1)
1R (2] < ER)
IEEEM AFF < FMW)
HFE T AEL (i — 5)
FoliFnzg ol —= 7E)
EHSERN (T —> M)
ALFNSE (70 < K98)
A @& —= A1)
R A) RS LRI
a0 A



