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Abstract

Abstract

Chinese syntactic analysis is an important topic in the field of natural language
processing. Aiming at the characteristics of the Chinese, this paper adds the
preposition’s usage to the output of the parser, postprocesses the output of the
Stanford Parser using the usage properties of the preposition. Firstly, in order to get a
higher results of preposition’ usages recognition, on the basis of the existing
rule-based method of preposition’ usages recognition, this paper proposes an
automatically recognizing method of preposition’ usages based on statistics . And
three statistical models, which are CRF. ME and SVM, are used to label some
common preposition” usages on the tagged corpus of People’s Daily (2000.2,3,4).
And the final result shows that automatic recognition of preposition’ usages based on
statistics is better than the result of rule-based method of preposition’ usages
recognition generally. And then, onthe basis of the output of the Stanford parser, this
paper modifies the existing results using the boundary identification received from
the property characteristics of preposition’ usages, and then enhances the accuracy of
Chinese parser. The experiments shows that the result that has the property
characteristics of usages has been improved compared to the result that has not to
some extent. Finally, in order to verify the applicability of this after-processing
approach, this method is used on the conjunction, and gets a good result.

The main work of this paper includes:

(1) According to the thoughts of building the “Trinity” knowledge base of
functional words, on the basis of the correct corpus received from the proofreader for
the result of preposition’ usages automatic annotation based on rule, this paper
achieves the automatic annotation of preposition’ usage based on statistics.

(2) On the basis of automatic identification of the preposition’ usage,
prepositional phrase boundary identification based on the usage, Stanford Parser and
the Penn Chinese Treebank, this paper achieves the study on the preposition’ usage in
the phrase structure syntactic parsing.

(3) According to the study on the preposition’ usage in the phrase structure

n



Abstract

syntactic parsing, on the basis of the automatic identification of the conjunction’
usage and conjunction phrase boundary identification based on the usage, this paper
achieves the study on the conjunction’ usage in phrase structure syntactic parsing.

Finally, this paper summarizes the content of this study, puts forward to the further
work, and points out the future research directions.

Key Words: Natural Language Processing, Phrase Structure Parsing, Automatically

Identify of Preposition” Usage, Prepositional Phrase Boundary Identification,
Conjunctions Phrase Boundary Identification;
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BB B PR AR AR R s MR R A8 e, BIIA] o5 slanl PR R AR A H bR A A2
PERC LI LA R Ae R0, R A] i Bla] PERFAEAE H AR/ iAo SR AL I RR
AT AR, B B MERRAE AR B AR A SR AR LI NSRRI, RIA)E
B PERFIEAE H AR A SR BC LI EROR AR, RI] o sl in] PR AR A0 HH BIAE )
TARE: WrRmiag™.

$4e

@<p-ba3_4>—LR "L—-%&K "R-4R[X]/

0<p_ba3_5f>—E "E-"¢

<p_ba3_1>—=N "N-= (n|r) *v* (p|<vg>)

O<p-ba3_5b>—>N "N—, * (& | GAE [4E A | otk | A AE [ HLAR | AR

D<p-ba3_5b> =N "N— & | LAk 454 | oAk | BAE [ 5L | A%

0<p_ba3_6b>—=LR "L-#k*(nlr) "R-r

0<p_ba3_6a>—LR "L—-#k*(n|r) "R—n

0<p_ba3_5d>—=N *N- (Kns>|s) *v*(n|r)

@<p-ba3_5c>>N "N=>FIN AN BN F | AT lHEA

@<p_ba3_1>—-RN "R—*(n|r)*v "N—=1! ((n|r) *v*(n]1))

0<p-_bal3_5¢>—=N *N- (n|r) *v* (Kns>|s)

0<p_ba3_5a>—-N "N- (n|r) *v*(n|1)
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0<p-ba3_5e>—>N "“N- (n|r) *v* (n|1)

0<p_ba3_3>—=LR "L—="!(nlr) "R— (nl|r)*v

W<p_ba3_2>—=N "N— (Kns>|s) *v

W<p_ba3_1>~-

Horp, £ <=7 BEXh, 9 “17 22k, %7 FoRi stk
Z AT RE A R i, “0 7 Rondr, O &onikdl, O FhsiRia A
L2 T AR, D130 AT DA i) i) 2l . AR “@<p_ba3 1>
—N "N—(n|r)*vk(p|<va>) ” A Hkip_ba3 11— M &, FHANRRA#
N, SCHVET AR A8 FLESEET, 5 IL)E 0 44 1A B 4 RO FE R,
HU A <7 5 R — AN 5. B “@<p_ba3 5b>—>N "N—4 [ 44|
VE R [ EUAE [ AR [ B B ” ok 9% ba3 Sbff—4c USRI o A i)
AT L e oo e L AR GBI “E7 RahiEliEH, RoR%H.

2.1.3 MR EERE

IRARDUTE A 1] VRS B AT 1] S ) gl g s R KN ARD A1)
FEFRAETE R AL AT R RE A i8] F VAT 30 i) 4% “Aala)” J& b Pr
ik Z/KETE P I IR S Pt B (i o I KETE KR REES SO

FERNAY N E.

F&/p<p-ba3_5b> &HJA/n ALAH/v AE/n . /w

CANBRH R A 1m] AR R A 5 T 19984F 1 1] L 20004F1 F] 216 F1 1) A
FCHARY R an Mol e “48” 1 CNERHBEARDY 43 S b i vE R e
I FIAEA TR

R#E/ns AFE/n T /c FlEt/v T /ul AAEF /o kit /a 69 /ud
FA/n , /wd H/d F/p FE/nz #/ud FH®/vn Fik/n A/v &
/p T/ul AF/v 2R/ , /wd

Xi#Z/ns A%E/n TAX/c FlEt/v T /ul AN /n kut/a #/ud
FARK/n , /wd 4/d F/p<p-ba3 1> F@/nz #y/ud FFE/vn Fik/n
Alv fEl/p T/ul AF/v ZF/f, /wd
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221 EFHNEMTIRAZEBENRANAE
A3 P ShR A T R0 B bRvE S E Bh e Y, bR K
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| AR TR U |

»lg

| RN S

AT PAT A
EFR5E

FEAAFAERS R
T

K 2.3 Sl [k B SR bR R ST

PREE R GUN HARD R0 T -

(1) FIHAACAS bryE v BRI 5] YRR o PE RSN 2R G0 R A 2 DA A
T WL WS AHERAT RN A RS D) 7 A TR, TR 3 5l LB A
B AR KL XS AN

(2) B ARTERER), R A)FREATTRAL B, Rt A7 AR A K
WA RS PR RN, iR P DC PG 5 6 075 RENIEA T DR ARG, DG SR bh U 64 1 o
PRTEF N AT Y, IR ZARE N COFALLY o ARVESE G BB A 72 BT E A
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] CRESE R 45 AR 58 BN PR SO N ATl B BEAT DEAC , ez g HH 2 A
BEAND YRS,

() EHE LM PTA MR CARETE R, S BRE RGEE A, RNV
2, WEHCR AR

2.2.2 SEEFMAE

AT XA A B U R TEREREAT DY, ASCRYsede rR ] T HERfR (P)
YEA VR RS, HARE X h
P HUg RN AR AR A2

——— 100% (2. 1)
DA bR St

223 LWEREHR

AICIEH20009°2 4 3H 4H CANRHERY 20 5 PEbsi ioRE b S8 5
R, HABRDE W T s

“20000301-01-002-007/m # % /m ER/n A/p Fi/vn iEA2/n
W/ RA/v L Jwd FES/n E/p AK/jn IAE/vn F/f 4a#/d
Bot/a H/ui EZ/v %/n /ud AAF/vn , /wd F/p /p “/wyz
— AR/ /wyy #9/ud  ME/vn Fe/c HFF/vn AM/A H/ui 4
S/v AR /vg . /wd?

“HHE/v kR /n FE/n Fe/c Fh/n o, /wd FAFEAR/iv o, /wd
BERABEAN /v, /wd F/p K&/n F/v /v —A/mg KE/a . /wu
RFE/vi L /wu HE/a . /wu EEF/vi #/ud K& /n . /wd”

TR SIS R I AN R, BEANEE R TR ¢/ JabRiE, 3
T “p” RN A T A

W S0 TR F A1 NV B 3 bs i RGEAT A1 I B 3R, i E
PSR PR

“20000301-01-002-007/m # % /m F£Hi/n f/p H/vn iEA2/n
v /6 kA /v, Jwd FEAS/n E/p AK/jn IAE/vn F/f de#k/d
git/a H/ui #EZ/v %/n #/ud AAF/vn , /wd Fe/p<p-ba3_1> xt
/p “/wyz —HAIE/] 7 /wyy #/ud BB /vn AFe/c X IFr/vn A HL/d
W /ui &4 /v AE/vq . /wd”?
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“HWHE/v A/n FH/n Fe/c ER/n o, /wd FHRAV/iv o, /wd
BEEN /v, /wd F&/p<p-bal_56> KA&/n F/v mR/v —A/mg RE
Ja . /wu KE/vi . /wu H%/a . /wu K Fh/vi #g/ud K& /n
/wd”

SET RO IR i oA W (R B B RS A, R
FEEEAR, HXETat—P0utb. gk, 138 R0 i 1680 A1 A B 3R
SR AR, BT RN KA 1] I E SR S5 R AER R P B E R R AET0% /e A7,
i AR AETERPR IS T 102687k, 1HEE T AUAR A IEA G H AT 69784, F
P UER R D967 96%,

2.1 BTN A R B 3R g5 R o Hr

Sl HILE HEFRE (%) | i LA HERGEE (%)
1t 76207 64. 90 i 7362 55. 21
% 27684 67.23 i 6147 99. 40
A 12820 88. 64 ¥ 4694 99. 21
M 13263 58. 05 v 4692 49. 54
i 10268 67. 96 % 4091 65. 52
In] 8012 93.58 il 3255 89. 38
W 7771 65. 19 M 2902 77. 38
T 7526 72. 60 tk 2814 88. 57

P SRR e RN (A e HIEER B SN R I R R, 2B B SR
PAREA A AR o 2. 1. 2795 AR 285 (¥ il i%ip_ba3_SbREIN, X+ Ayh A7 4E
“CUFHN” , BUWHT 2AAE VR | R B AR B B SRR, XA
MR R a0 “HERAN Y . “IEIREEHER RO E A
Sn)h AT L CERRL TR B bR N s T ] VEp_ba3_5b, T ELAT AR
WENTEIEBAT IERI U o BEAL, SEAFAE SRl i, i BEUHEDS 70+ KD
MEFS AR Lo BT XX L), ASCR TR 1A TR B S s
%, B DR E T A S B R
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2.3 ETFFiteIninREZ 8 amR 5!
2.3.1 FitIREIN A

R A XS A1) vk S FL P A bR SR 588, AR SCIEFE T 4RI
(Conditional Random Fields, CRF). #x A Maximum Entropy, ME) DLz 37 HF
m AL (Support Vector Machine, SVM) —FhHLas2% > GeitAziy,

2.3. 1.1 FHHEHIAEER

S AR FRES 19 200 LAERE SR ™, ZEPRIGAL IR AR 15 55 Ak 3045 4K
AFR) T T2 e MEJUAE,  CRESE B T T4 UM b ™ s DG i) SUTH B
UL AR R, I H DA T — @ M. AT, A
FRE VR 1) ) o] A AR A PP SURRIEAE 55 a2 vl #5— e 7 aAE
AR RS, 8 DA A PR AN R R R SRS, DR
T I AZARVE (1 s

FAFRINL AR ALE — AT A, fE205E TR AN A T oS H A
T R AR, e RS 545 5 IR N 3 81 BT Xt I (KA e S 1) 2 AF A
FOUNZR H bR TS ERE R oA o Dok, R 2 W FEOSGH . 3
Grin] 5 HARTE AL BRAE S5

FEASCIBE T, BB B, VRZS R bac (M58 7 1A e Bt . (1
PSR G AT BRLAZ &, A FREAL (O Die — A AR bic BOW N 241
X4 R 4 AF I G T R AR A

W, BAVENC=0, B AT, & LY={Y./vEVIZLUA vk Rl
FIBENLAS R LA e S &, Jerb, R RER G, BRLIIARES, M
BEASYT RN N — AN BEHLVAZ R Ve R DURAARVE WS 781 08 2645, AR B
HUAZ & VA A2 a0 1 0 By ZR BRI -

POY [ X, vw ) plY [Xy Y | (2.2)

Hor, w~vfR AT SAEE oh R BT L BA, O D AHBENL
Y

AT g MAAFBENLIA B AR, 128 AL, 23 e SRR AL R
B L (i, v X 1) AV ZFFAERT N & BALEN 5 £ (i, v, X 1) RS IREHFFAE
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sy, X 1) U R E Lt (v, v, X 1), oy, vy ARRIRITS, XIS, 1
HEINJFHNXI R AL E o X THNEAIIRBRCT 1 Y, Al € SCCRFFIREE pR %L

F(Y:X):Zn:fi()’i-l’yiyi) (2. 3)
HHIG,  CREE LIRS AR a] LU AR 745

1
IO(YIXJ)=Z(X)

SBEZ (X) A H— R, RN
Z(X)=> exp(A-F(Y, X)) (2.5)

exp(4- F(Y, X)) (2. 4)

2.3.1.2 RK@EE

MERIAYIE FE195T4FEHEE. T. Jaynest H (GEvH B, HIEAJEE, X T —
MR RS, ERE AR, ZAEM ST ORI H A8 R
ST RE R AR IS, BRI T A A R . EVE S AR T, SR
MEFIT 37 (T8 55 B AN T4k i, FLST TR 58 AT 45, AR 26T,
A SR TR L B SCUEE L R A AR S A AT AT T Uk
X

W B KR 0 73N A1 VG A BRSBTS, i e B KR4 (v /x)
{OplZ W I

1 n
p(y Ix )Em e)g)ﬂifi x Y (2.6)

o, SREZ ) RA—R T, RS IAFIEREL, ) Rk EISE,
SERFIE R B AR, nTROE I ZEEE 25 tHe A 75 i b

Z(X), e>§n[:)2,,fix3( 2.7

2.3.1.3 ZFEEHIREE

SVMAR Y 2 F Vapni k558 A& H LA 2% 21 i, A R ad el A ] — LU 5k
4 HAAN R R AR 25 1 v 1) SRR ds R Ak, A R s (R e R P IR i 5 s H A4
TEASZRGN M AE ARTE S A FE T, SYMSTVE N TR SO I R S A Bk
T
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SVMA I 2k nI a5 00 1 A e o0 St A Rt K i), A R AR ) I 12, 411
TR AR ] o

2.4 PIREANERI I3 1) e Yk Y- 1

Blrh, D7 MR AU AR PR RAEAS, Al (R R Se 2 4500 2658, L
(1) R 270 ) A 4 T B 40 2R 2k Bl (AR A IF HAPAT Tr BRI H S, ML
AL (R B R TRt o SRR o B 70 R Ze it I R AN REN P 2R IE A 1) 43
TF, i HEAE o 2R R ok U I 2R 5k T DL G iR = R I, B4,
DA dpe K PR TR B8 4 - H50 40 () RE V- s Ay e DG RE P T8

T SVMPRS AN Ji B pgh o - R M B AR 1T o WAL ] DA SC B4 R EAS R
(x5 71, =, (x 7). Hx ER, yi € (=1, +1}, SYMHJIRIE RN -

g( x)= sigiEnl: Ca YK, %)) (2.8)

Hrr, K(x, x) HZREL

2.3.2 FF{EHER

FERET gt A A VR A s R R ge,  RRE I B 1 g B R g n vk
fE, TERY R SCESO UM ORI T AR B AR

2.3.2.1 CRFIEAISFIFIEEN

FEN TR DON . ANE R A PTE L RS0 3, B PrE bR S
] (13l PRI (R I B S AR AT R S DRI, ARSI s o o B A
W FTE BRSO R S B 1A B PUIAE 5 IRE A1 B N CREAL
RRRSAE, SR BOE BRSO RN R FEA [F] R AEREA T 52

B R YN SR AR AT ] T T ELACRF++0. 53%, 1 S R SO R 2 ST 1
o] PN B SCPERS 3, MR CRE -0 ettt U 283K, 1A 3] (9 VA DU
%, AR RO IR BT AE IR P SCR) TRl N 2. 2. 35 TRl

2 http:/fcrfpp.sourceforge.net/
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BN 7=, BRI 0 AL, BRSO DO BE M2, B
AR AR A AT PR U R, WU BT (A R S )T AT R ok Tk
2. 217K

2.2 Srin] A8 BINgRE s R )

0 1 2 3 4 5 6 7 8 9 10
. p MT vn wd X p  “ wyz <pba3 I>
B p WA v wd K& n v <p_ba3 5b>

R2 2HBIYAFFPRERA W 87, fm—H1 % R Y, HAlR
FU I A i) “387 Bre bR SO D D 290 Bl N IR R T SR PR AL o

2.3.2.2 MEFEAIHEMEIREN

FEESEE AR YN ZRAn A ) T B oK L fmaxent’s [AJCRF—#F,
FEEPEA R T AE BN SCR A G B R R DU S EE WA A
SAEMERY (R AE, W bR SO H RN R FEAN ] R AEREAT SE5
A8 PH o T B, 22 T TR ASE 7 S ) X S A A N 5 S A A e s B R R R SO A
X, w2, 2. 3B TE RPN 1, 24 BN SCE UR2IE, R W T R

“<p_ba3_1> wil=jeife p0=p w-2=ARF p-2=vn wp-2= AR F vn
w—1=, p—1=wd wp-1=, wd w+l=x} p+1=p wp+l=xtp w+2= “
p+2=wyz wpt+2= “wyz”

“<p_ba3_5b> wi=fede pO0=p w-2=BE R B Hp-2=iv  wp-2=EBE R B

Aiv w-1=, p-1=wd wp-1=, wd w+l=K2 p+l=n wp+l=Kk2Ln w+2= I
p+2=v  wp+2=Hv”

R, w AR, pRaRIE T, wORIpO 23 B A A A B 1] A ]
11 P N N VA=K S TR = P s A AT R il d M A R S (TR Oe S SE B
A R VRS, Widp_ba3 1> A1) “H8” ZEB A A 0 L g .

2.3.2.3 SVMEBI4FIEIEEY

SYMIRARFIE & BE Y K o X TR0 7 B A m], SR 58 2 1] i 7E (9 L
NICHIE E, AR RS A R E R S A VAR A R, BUSRAE Y
Rk i A3 wif) VA o5 Ry AEin] 2 Tl R LA B TS

% http:/fhomepages.inf.ed.ac.uk/s0450736/maxent_toolkit.html
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I, =log P (2.9
P * P,

Pre P A afEAF P LR AR

P AR AR R LR

P A w5 RS AR L H LR AR

FERETSCFF AL i) “H8 7 AR e, B A I 2R s (]
TLibSVM T AL o 33K L4 I 5 SOA AR SO 4 e S R R B A 5,
2. 2. BSLIGTERL P AT, 4 bR SCE 20, AR R R
1 1:0.23501013521331898 2:0.14190073082183763 3:-0.4430617698993186
4:-0. 09158939939794092
6 1:2.1724998638800206 2:-0.11157108697146872 3:1.0025748624377087
4:0.9172428086379463

Horp A6 73 AR A ] “98” 1 7Ap_ba3 1RIp_ba3 5b, ILJas3iloh HAH
SRR AT il GBS o

233 FLWER 5T

SRR N2, 2. 3T FT AR 2000922 H . 3 41 (AR H#RDY A%
BRI R A Sk, OB FHAES. 1 A B T 1 7 v e 2 06 v e
H R AT FRVE, 6 BT RO A3 B BN ) 85 AT T 2 A XN TR
XFs TR T VAR R U TR o

SIS K A A IR )T R VRSN R AR S S O A B AR, SR 4
Pr& I UEIR I o bRiE RGO BRAR AR FE - H e TN o A 28 i £ 1)
BRAE, MRIECRF+ +. max ent ZLibSVM IR B 2 LUK A 17 FH 25 A0 E S5
A SIS R AE AR RSO B AT S n N R I TE S . O T Geit iR R
AR AR PERE, B S 3T RN B 2 R0 7 S AT LR, AR S S R A
T 2. 2. 270 R R 2 PR AE I VRN 45 o

T HEE NSO RN S IR, oy R A RAE =gt
B R AT T SE5, 2. 5522, T FH I 1670 F A1 (1 F v B 30 U0 i
T 53 AE =P Er B (R 3 se e g5 3L, Sorh R ARBR2 TR bR SR HIER
N, PARRRER JLAN T A 1] BV 26 P A

4 http Jwww.csie.ntu.edu.tw/~cjlin/libsvm
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¥ 80
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gﬂ‘i 70 == CRF
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60 SVIVI
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0T R KT KA, XSCREANIME, 4% 16N TA Bl KAE, 2 Jaié TA8E s
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SRR TR J7 . CRE 7L ME ik, SYMGLTl vk it AT 586, st
L R nk2. 3P,

2. SIISEIR A R AT Y, Gevt A AE 1] (K A B S RO 5 T R AT
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PRVELE VA RIS = v A, JCILRSYMBIRAR 2] T RIFISE R . BRET
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FRIERA A 99. 40%, 1Ml k- Guvt 1 ik b HERf R e = (093, 06%. Ak, 3R]
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GV ONRCR I S, RS I8 AThnE, IR n] Sl g . g )
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tg/ud KEFER/L ., /wd EA/rr #H/d ORR/v Eluz KRB/ %
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S R S b B R RIS B R SGESE, I, AR CREAR
R J v T U0 v AR W ] 2 A5 RER T (R R A S, EE T
2 L AR M R L R AR L A A B VR R AR A DR AR

%

fESEgcg , EH] T CRF2 D H AR TR A U 2 5 k. [R]2k §-CRIR Y
IS VA B s 00— 4, AR TR AT, 55 ZRREUI ZRn il SO e 4
IR DL R SCAAR e 2R3, LR 51l 1) 3. 1R 0 CRE R A e YRR g )
S AT

3.1 %) 3.1 X R IR A A48

0 1 2 3 4 5 6 7

# p HPF n BH n <pzaid la> N

# p JBH n RE v <p_zaid la> N

fEop KA v Il a  <pzai4 la> N

£ op WZ a A vn <p_zaid la> N

£ p L vn B ud <p_zaid la> N

Eop M ud ARt <p zaid la> N

fEp ARt wd <p zaid la> Y
3 1HER0. 1B AF R B i) S R, B2, 3HIE R AT RE el ot
NI, B4 SRR AT RE Ja ] S LM, 6N oR i A S I, o
TH AR IIRAS,  WEREB 25N S5 451 AT LR A5 FRiE A i (0 Je 3 A e n], - Frad

24




3 S ia] FIVEAE R S5 R B3R 0 b IR B

HY; AERIE Y.

7051 3C (81 (S8 gy th 7 56T J0 D0 1% A 3] 0 0 30 57 RO 1) TR 2R
57.39%, FET G MIHERIR N8L. 59%, AN HIEIE TG vl il AR
BRI ATI. 16%. W LLF W, TS0 ki A 12 TR ik, H
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S S5 RIAT BRA s AR, I bR HE S5 RAE e 45 Rh 55 I .
XFCACRANSE BB e U, IR IR AL bR, (e, WEAD
W A, WHRHFEY

Horp, A0S n AN R I R AL BRI HARSVA R R W 1] 3. 7 P

N TR BIARUEES
RVED BT IR IREE KT
it ACPRIS AR MR IR G T
Begin
for i€ [1,T. length] do
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