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Research on Shallow Linguistic Parsing and Sentence Oriented Novelty Detection
Zhang Huaping (Computer Software and Theory)
Directed By Professor Bai Shuo
The dissertation addresses the research on sentence oriented retrieval and novelty

detection. It aims to meet the requirement on concise information with small granularity and
less redundancy. It brings up the technique of partial linguistic parsing for novelty detection
and discusses the modeling on sentence retrieval. The author also introduces various means to
quantify the novelty degree on given information list. Noovel system, developed on the basis of
the technique discussed here, achieves better on the final performance than any published result
in the international official evaluations and several groups of experiments. It indicates that the
technique applied in the system is effective for sentence retrieval and novelty detection.

Shallow English language parsing customized for novelty detection includes sentence
boundary detection, tokenization, part-of-speech tagging, and morphological analysis. The
author modifies the previous work on related natural language processing to solve the problem
of novelty detection. As for shallow Chinese language parsing, the dissertation employs on
hierarchical hidden Markov model to incorporate word segmentation, part-of-speech tagging,
segmentation disambiguation and unknown words recognition into a unified framework. Based
on linguistic analysis results, query analysis filters supplementary words, classifies the query
tendency, automatically understands the user’s query intention and generates computable query
vector from topic description written in natural language. Experiments on all available test data
sets are made to testify the function of shallow linguistic parsing. Surprisingly, the sentence
retrieval on the basis of shallow linguistic parsing has achieved the best performance.

On sentence retrieval, Noovel applies three modeling approaches: vector space model,
probabilistic retrieval model and language model. For the limit of a single sentence, some
query expansion strategies have been tried, including semantic query expansion using
WordNet, pseudo feedback, and local co-occurrence expansion. Experiments on TREC2003
data set shows that simple vector space model with shallow linguistic parsing could achieve
better than any previously published result. Semantic expansion do not affect much on retrieval
due to limitation on semantic resource and analysis depth, however, local co-occurrence
expansion is helpful on query and document expansion.

Sentence oriented novelty detection is the goal of the research. It is a temporal task. The
dissertation summarizes three approaches to modeling on information novelty degree based on
previous work. It includes weighted word overlapping, similarity comparison, and information
increment. The motivation lies in locating new information by considering relevance to topic
and comparison with history.

Besides unsupervised novelty detection, the dissertation also discusses how to perform
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Abstract

machine learning and adjust parameters under supervised conditions. The strategies can
involve further feature selection, feedback, adjusting parameter and threshold setting. The
author also provides supervised classifier to retrieve sentence and detect new information.
Noovel participates all the four tasks in the 13th TREC Novelty track. Task 1 is the most
essential and difficult, Noovel rank top on novelty detection in the task. Meanwhile, two runs
submitted with Noovel rank top simultaneously. Comparing other thirteen international groups

who participated in the track, our work on novelty detection is one of the best.

Keywords: Sentence retrieval; Novelty detection; Shallow linguistic parsing; Information
retrieval; Information filtering; Query anlysis; Query expansion; Natural language parsing;

Chinese word segmentation; Part-of-speech tagging; Noovel
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mil.gianlong com/dS 1920051 203AIZR 1743767 him - 28k - F R - FERFEET
14 H

gty BAEN > EREMCEE. FRERERESHER R

E4f ™ A0, FiEEE: 2ERE 2003-12-3 0:56:12 FiNR%. 1372,

TEFEBRHE: SEREL R E" . ERHEREABIE

ot

serve, 11108, net/news news, aspinewsid=245 - 21k - FiREE - FELFN

HEilRg s {82 akys SRRy FEREARE:> [Fm] ...
WOEE RS Sl A PR, B 8 B SREEs
A SIS AR R . [ feE. 20 SME M

12 “REM” MRRGRAW GEREEICRIIT)
BSOS B R EORBES AL — B L L SO A R T ok, (RS
KEMTRN . EEICRIEE, NGRS WA m B 55 2380k A R,
LU 1 1) 5 B ) 38 H oK

1.1.3 BREERS

Hz#lin 2 R4 (Q/A: automatic Question Answering) K H HARTE S AP A, —7J5
THISE 80T P S8 1) (R B s ) — 7 T SEBIAE AR S MM AR B [135 14) 4 SRSE SK 17 W 1y A
Mo IXLCH T I BTS2 5 BREERN LR R, S EHN R A s —,
HAZ L2 ARETHMBEA. B, BRE ARES BEPLESBE a IR K&,
EX T8 A, SR FHEE R T, AT E &SIV 2 DD R N FH R 46

A3l % R A LB 5, 1950 4, 25 44 1996 B 205 K B R (A. M. Turing)
K2 T B A 18 3 (Computing Machinery and Intelligence). 7E3CH, KR 5 —k$z
e “HLESERE” NS, JFRE AW T BN LS A R AR R S8 T vk — “ R IR,
gl FARE S &R0 AL 2B B N ae. “ B RN AT LA AR
B RGN 5B RS, /& Jaseph Weizenbaum 7E 1956 E5LHL1) “Eliza”.

A& R L2 A)LR: WERHLIEE AL £ T FAQ WM& RS, AT ZWRiES
PR EE MRS JETHRER R Z RS W& %y %S B A gedLHm B
HMAFERG[E 2004] o H, WEXERIIFESEGEBRRARKZ, ERIEAR
EEREMHP AR, NRE LS Web 1, & HAHC R BOCA, IRk LR

4
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il

fEes P o i B SR VR VRAME B R AR P AR R B o 6T AR R
GAEAE S —AMREE AR, IS T — @ BB RN, AR e 5B (AR S 73
[F 200513 — 48 H 1 % RS FRHEBEA L o

WA BB B RGP 1) (A, KRBT 2) PR — R TP, 71— EZ
BRIE A . 0T R e (g Candxfl, BHIF. #0225, g JE S Tl Ak
0% RERA AT TR B ) I A2 Al OB — IR, MR EZ
FRER LS, AL B BR A A . —J7 1, HETEARESLIL H AR TE 5 )
U ECIERRE, AR AT SAh—J5 T, FETF A A5 AR AN BRAL,
) J 2 ZE (A I S LA I N . R, T ) Web SR PESSE TF OIS Y B 2 7 25 &
SR A TRIZ 1) H A%, 1A RRIA S D o X — s A Tl UAREAE TREC 2
WK QA 4513 418

1.1.4 FAIFEHE 2N

— 71, BRI R BN AR SORT RS R AT, ARG SO R
RGUR PR IG RECE TUR KR IR SO, H 3 R B BOR 45 R RERT 5 B SR AR HE Sz
oo R, —ASEARAR I AR Zenliie . A 2 HORLEE LTRSS /NWAH G B B, IFaE—
WHERRTCAY R HUBT A5 SN A IX BRI B S SCRI AR Y, AT — Rk 2 0 e
(Passage), H:Hfufh: Bty (Paragraph). %1% (Sentence Cluster) M1t 1. A T PF 511
SRR, FATTRAE LA 0 A7 Bk B EEAT(R B &, X — P (Al RR 2 T Bk 1) 1 4%
B BRI (Novelty Detection at Sentence Level).

P HHE BN A S WA FENE: MR TRR 5 E RN AR
Mo FEABRR X 3 BT s FAT X B — Bk A of (s BRI . S35k, T ZE i
B BRI FAT I e, A AR A SO T 6 ) AR — 4R R b, B e MRS S T8
FORAS S TS S B IE BTAAH AR, P 2 ) 1 8 S T I A R T A I

N S S BT R, AT G BRI AR R s Rk, &
WFIA 5 BEAHE B A5 7 T EL I ) 5 G0l Bl 5 AT R Z TR R 2251 o ik 1.1 Jronsc:

HA ERRE | MEHRE | FEAE | AWEE |
SE AL

SakZ | SR T | S YRk | SEARSRAL

EkE | ok R | R e | KA
e

AEhis | . I | R f S I
R 7,

e \ mpaNE) | EERSR

b aF e HEATH AR | S | BRI

‘ W AT S i

R L1 AT IS RIS B BRI L AL




T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

1.2 Noovel &% REEH

BHE BRI A S R ik, BATELTIWHE T4 Noovel {5 B4
MARGE . AL FGEHEAE Noovel WAL AT AIL KBS A EARIEA TR A TPEAN 1 1)
W EIXEL, AT L4 H Noovel RS AZEH, Wi 1.3 Fis.

2 FHOR ISR
HERERER
(d= R B FrHES)

IHBEE! hRE =
L =5 .-; : MXATFRER
/

P
s 28 m }<::||]|
g

s Ba) 4
FiERAT HIH) T4

K 1.3 Noovel RSt EAAEEF

1.2.1 2HiER

B BRI 25 € 1A B LA
® it (Data Source)
KRR A 4% MU T WO HE S SCRSER 5, TRk AT B B R E, )

DA N AR S5 M SCAS . BRSO & ) 1.

ORISR XN D=<d d,...d>, Yo d % i §SCkY, n WA ISCR.
FPRARTEIIAL : timestamp(d)<timestamp(dj) = HAXL= i<j. (timestamp K<) Z N 7]
£ R

SR d e SRAKI R g <SipsSigoeo- 83, >0 HH sy I 9585 § ARy, m A

TREL NAEME SN PR, timestamp(s, )<timestamp(s,) 4 HAX2 k<l.
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0 R ) TR AT AL S0, SR ST AR O — S F B s=<s,,

S

15+ <Sjip <o+ S o S BRI A MRS .

ij? im
® 8 (Topic)

T P R R R Rk, AR BARE S A R, BRI AT R
KT AT SRR IR SCAR . TERAE R To FIA 1) — M A2 SEAF 1
AR AR PP W o FATT T SR B ARTE 5 BRI BOR 8 S il I A 7 0 25 ) 37
Ko BXH Qo TH QZIJEAERAER, T ARG RKEE, 0 AEliEK, 2T
B A TN AR R R TE R e T T 290 S T 0 SO 3 R A S0

<title>General Pinochet Arrested

<toptype>Event

<desc>Description:

Arrest of former Chilean dictator, General Augusto Pinochet, in London. He was charged
with murder, torture, genocide, and terrorism during his regime in Chile.

<narr>Narrative:

Information about Pinochet's arrest and evidence of charges of murdering, torturing and the
disappearance of people in Chile while he was head of state is relevant. Specifically

relevant are mention of charges against him.
B 14A 0 EBUERIRBR. R, i, i)

AR SRNIE B (58 SO S e, IR AT 2.

Bl 1.4B  HROCH B BUERIR(H R 5 REB A1)
B SR B 23R 125 F P A5 RO RF G EER I FAE S N, N=<s s s >, 3L
s R ANEHE BT, BRI AL AN A

L 558 T A
2. WERURTAT<s 58, SHIR R &I HT S B2

1.2.2 FE%

MALBFEKRE . Noovel R FEME 4 N TAES. B!
® X)Z1E S M #%(Light Language Parsing, LLP);
® HHIC UKL ZR (Document Retrieval, DR);
® T T H %K (Sentence Retrieval,SR);
7



T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

® {5 B MI(Novelty Detection,ND).

Horp, RIEES s T2 SCINE S IR Z 0, SR HE ) BEAR T A A
W SRS R, AT SAEOCE AT P ETEAN N 4 . AHRSOR R R TAESS R R
HAHSEICRS, MR TR R TAL S R B S A) 7, Frfd A AT 55 2 B Jm — 4
OAESS, Wt SRR DR X ARG Z A FT Ja 4k 7K, f5 e P B T-3X DY AN 1 7%
FEPHRAN S . WEES s 5 AAKE SIS, HREAEEETRZES T2 G 1)
ID FFAIER, HETER, BRENTEMET. AL E i, JEafng
A 48 T SCIRIE R TR 2 20 #

WA, FAIREARREIATIE X2 3, BARR R 0T

LLP(D)=0, F/RxM\T@ THERER O;

LLP(S), R R H) 1 IR JEE 5 0 s

FHOG ORI 2R 5 U : DR(Q, d )=TRUE 4 HAU Y30k d 5 25if) O 405G 750U DR(Q,

d )=FALSE;

FHRA) TR E A SR(Q, s,)=TRUE 4 HAX 46 s, 5] O AHOG: HI SR(Q,
s )=FALSE;

Bl B AL E XN ND (Q, <8 1,875,...8" >, 87, ) = TRUE, ¥4 HAYY s 1
SRR RIATF, BN NDQ, <s*|,8,,...8°, >, 8", ) = FALSE, s’ ,s°,,...8° >H s,
AT BB {5 S A 7 B A G ) 7
1.3 FEEEMAIHEREA

M Noovel ARG EARZERI I DU FATSS, FRATTAT DA AR BT BRI SE by b —
WEEA A, Hrh EEASE RS R. FEEIE. CRSK. BEICHLL L ABRES
PR . BAT——1ERI P14

1.31 FEKRFE

RV B A TR S B K SR R 5 f AR . BN, BiE B
RSP L AR BRI (O HEE AR AN o A B R A (K SR 5 ) 7B e B
LA R KR, B HAGE A R I TR RE .

FRRI R BRSO RS KIEEIH A KRR O v S R R 2 X PN
B B N (1) 1) 8
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1.3.2 FETIE

LIRS AR AR S R AF BRI . BRI 7 45 5 1A PR E A
i K SR — 2 B BOR BN 25 2K K D AR B 28 6 H A2 T A SR IR A B[R
20031 SHTfE S ARSI B2 H R R R LR IIA A, B A SR A R AT B
IERCAINSNE EZ/SE = SPU 31 15 Es A N2 0l s EeS SR IR uRYre S LI D <y AN E A R4
BHZHOE . FENSM B HANE K [Ryosuke 2003]H0RK 173115 Rt ug
FRIBEAK S BB 5 SR AT 55

1.3.3 XAEHH

SR ARG e SCAS A B L IR e 56 SO BEAT UL BT, e HHJE . ASCAR Sy
RIFABEOKRE, MR T IR R 5B E BRI ] LU o A0 (1 3 S8 m) i, S50 73 5]
X FAER S ARG B E B HAE .

FENUE A2 560N, RIS E TR S RING DL 1, SR ITHEAEAEAT 2% X
AT FEAL ] B R RF LRI 3P DU 3 I8t s SCOFF IR BEALSE U 03y ) LAAE BT
SIS

1.3.4 BE1XIE

B BRI e 2 AE A Sl SO R FE 1R, B SCH IR H Al B BB % MRS >4 AT SC
P WHILRINA RS, X— i 5HE BANE RN 1R 2 83 SO 7 T IR %
SRR T LR F A BRI 2 45 3 503F . Maryland K %%[Ganesh 2003]Michigan K*#[Qi
2002]IWFFLEE U T T B 8 SO R S

55 BRI R 2 A S AEE S 8, WA A fE . BATAT
DK H1 (5 BATIG ol A 2 i 5k A2 A 3 SCid 2.

1.35 BRIESIEMHE

Scbs b, AR R AE B R . A ENE. ORI BB el B b AT E A
IRTE H B EOR . AL, BARTE T B AP B 4 28 s S, XA
TR A B e P e 28 A R AR O o FRATTAE PR BEA T 1) 1, — M) T HERR
HEir] S5 A 2 Ja , Sehn & A BT AT B, a8 —PiAssn, skbAR kA
i, AR AR SR, JATTZUE B T H R S BEAREORY RN IR, A BI A B
Fr R 5B R S A AL

FEMRDURAR S e AR RN N, BeAT XTI SE ) 53 b A~ B 13 A T H AR 9E 5
SRR R S A SR R LB N AEIBCR . RUE AR AIE : HARTE 5 1S BT Bh T
FOER R IERTE, (HARIFA P I B R S B BORE RE St R R 5 R
UE, AV EOFIO LT IR S R 5 A5 Bl vy 1R 5 o ik, IR BARK A

9



T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

AR AT RACLUEL . A IIERFAT T, RN R, JATREH 7285 1%
SETITE, BARKISCR AT ER

B ARTE FERRER
- A
BB S ES

1.5 B IR EE S T
1.4 FMNAEEESNREE

Brie BRI DR B AT e M, AP e, — i, BT EE
RSB A IE VPO bt s S oh— i, AT 2 UBLIN B th SCAS S BEAT T 1
/DRl P R R AN B2 SRR ) R

AT EER A A FE br_EIEAT ) TREC PRUREANNSE S £ &. N, SenrdiE
b LB EVPI A R PR, SRR 4 Y H RmEAT I PP g ik .

141 KBHE

A SIS LA YR T Jaime Carbonnell 28275 2001 4 5 143 FF ) NAACL H
B 3CHH TAEH 21 (the Automatic Summarization workshop at NAACL) b [#)— ki .
Jaime Carbonnell ZUR 2 E] “ B T 2l FAKSEA S BEHE P 2 46, FRATTN iZab A3 HoAh 1) 77 v
KT REE R, Lo SCE I ek A5 R o] S0k DL S B ARk A5 S0 L (1) 2 2
PEE T RME . I PR R SRR SO BT I AR, AR B (5 Ble B s, HP
ST B, PERIAR G o INAE . T2 A B AW A e AR 4, FRATT T LB H
JUEAE S — e SORS 2 B 8 — TG P, AH QIR A TR AR TR - B SCRY 7.

2002 “F 9 H, 55 11 Ja[E R CAK R 21 (Text Retrieval Text Retrieval Conference,
TREC) & R B BT IAE A b (1) —AN 1E X #8415 (Novelty Track). TRECZ 3L HI3E
] [ 57 38 1 = 2 T 9% & e 28 (Advanced Research and Development Activity, ARDA) 5
NIST (B KbrER AR T L F 75, EEPr E AR RIT N R F AR . B4 8
HE| 10 HZT ISR UAR R S iESEaE, Wl T REM 4 RS BB EL &
AN Z N, 11 HBIFRIEARSBUAAM LIRSS R, FFACH s A BIWFFT R . e )L
SRS, E AR RIBE R T IEHE R AEWe b R A5 Bl JE T A 1AM
(F ks, HHT, TRECTZHAE EAL T H B A 6 .

95— Novelty HEFRHRA —AMESS, B: 255 TREC @ SAHICICRY (A IR A It
PV ZD, R A A) TS, RN g AR SC S R b A & E B ) 1.
MR H s f 45 50 A~ TREC A% M) T8, RS 5 € T AN 25 FAHC SR . 42

10
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il

FEMIAT 13 SCWFFTMTL, P UIE R R RN R BHMe LR 555 .
2003 FFEA TS 12 i TREC 23 BUA Novelty AT454F 18— D [ 4IAk, 75 J RAT 55 (fE
HAES D BIEEARE b, I T SANTATS, BT A
® (155 2: 4RI, R T A HE B A1
® (155 3: X TRANEM, LrEni i O S A 5EE BT, %
SKeh A4 20 F SCRS R BIAR DG R) T 5 0BHE BRI
® (T55 4: X THRAF, 4w A ORI ARSI A) T, [R5 tH T T SoR o
BLERHE B AT, BRE HFIAR 20 B SCR T s B AT
BT S E L I w 4 0, AR T VR S v Re . e )8 T aE 2
(REs, n LA & 28GR A B R I g
2004 4, 25 13 Ji TREC 23 i XMl T Novelty FE55 IIMEE, RIAT45EAH
RS, AN L I SRS ARG 25 R A SORY, 1y HoAth SRS T Ry ASAH 5 fr e 7
Pt . X P A SL b N a5, SO BN T SORIAS R RE, 4 A
JEH R B SAT N AR At ok 18 Pk AR . AR O n] LAZ: DL 5% 14 TREC 2004
Novelty Track Guidelines”,

1.4.2 MG ZE

{EIXH, FAMEH TREC 23 Novelty AF55 IR PFA 7572

X TR F R, TREC SH5E45 € TN TARE AR 7 5HE B+, 1A RGN
SHEF L B TRR SPGB, B5INEEEE Recall . #EWHZE Precision 5 F (A
=AU ERS . o

_ _ HIEHIIS RS
Recall = #%%%%;%Eqi%ﬁ

.. HIEWIIS RS
Precision = FERA B

Fe Recall x Precision x (1+ %) , Hrp b MALEE K .

Recall + Precision x f°
F {HAE N ZEA$ahn, X Recall 5 Precision #E4T 7 AU . X145 € FIREAS 8 % RS0
TSR, FMTE ] DL S R A RS AF 1% 8 ) Recall. Precision il Recall. %X
&, AEPTA B E, TREC RrxX L3R hr i~ BMEE XA REE M Lr Gk fe. B
z Recall(i)

Recall = = N
lePrecision( 1)
Precision = ~+————
N
—_ ZT:\I F(i)
F = =
Hrp: N= F# 5%, & TREC ' N=50

11



T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

Sebs by IR AR S . AR S SO ZRINTEIN 5, BT Te ar BUE X
MBI VPR . B

. 4 AT B LR 25 3
Micro Recall = {11 2% 2 % 0% K

. L AP AR
Micro_Precision = % gy i #2012 AL

Mi F= 2 x Micro Precision xMicro Recall
1Icro_I = Micro Precision + Micro Recall

FEABCR SRR TS B, AR IIHAZE TREC 2 NIPFIARAE, LA 50 /4>
(M) F BBV RGNS G VPO . BRARFEAGE R, DURTRBIRIHERR, A,
F B0 AN ) 25 S8 4R b o

1.4.3 JiKEIEE

HAT, FATAT LA TG 30 AR IR s 255 T2k BT TREC =4 1A% -
[T, R KZE A U I8 Ty AN R B T 48 N1k A N R I 2530k o

TREC FEAFEAHSY, 9 h<num> (45 ). <title> (b)), <toptype> ( T/l
FI) | <desc> (fijids )« <narr> (FE4IFHIA ) <relevant> (FHIC R 4w 5, HILAE TREC2004
PAFD Bi#<doc> (UM% 5, @K . Hrh<toptype>H MFf: 12 (Event) 5P
12K (opinion). X WA AY (1) 8 DA K S RURS SR Ul e, A2 0 EEOR A
AT FREE AT IR ROR, PRI BT R S I ) P AT S VPN . SR T DA
SANSCRG Gt o A s S R

Fy HORREBE | PRSI R ESPSE PR E
TREC2002 50 0 50 1105
TREC2003 28 22 50 1250
TREC2004 25 25 50 1808

&t 103 47 150 5163

1.2 TREC #AFESM 3o At il
1.5 I HIHLA S

WICEE T SEBR AR B TR, BT Ry S, AR5 — gy ity 1oBns Sl
A s, 347 TIBSACE S, IF S IHARYE TR, BiJa, 45 T K9
ASCIBATT AT Noovel RGN BN, 4 THISECR, IFE U] T R PHITT
M5 .

o ERRA G T I E ) T RR SRR BRI EE, IR R R S
BORME T RAEVEZRIE

MR BRI A, SR =T VRN iE T JATAE Noovel RGTH L1 T0HE R
FIAE S WHRI A2 05 5 MoK, MU T AHOR A BER 5 SRR AL BERA Y

12
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il

BT, AEBR ISR, BA AT BRI T AR TOIR R B S L,
BT [ B2 AR R R L ARl MR R S SRR . AR 4R mR R Ex S VERE s 1
BEAT T A M 2 AIRK, JFPEMR T AR R 4518 .

o L T EEGT T AR BRI B, BEF IS T AR PP e SR A

= Ci=f I
SN B R S S, BATTE AR R AT TR R RS e X S S Y R R
P IFRIG IR T A0 B A T g s BRI E AR
FLELE 2004 FEHIRESHFIFER L, A H T IRAIE TREC2004 1R 2R 5 A

HH Ao o
e, REEANRICHET 7RSS, IRl TRRIET O

13



E-E aTRESHERRNNEERTZER

2.1 8k

WG BATIAE A — AN B X N E A, I 2001 4E3H 25— s TREC K28
FERIIREE, BILE 3 ERDI . B2, BiE BN HE AR KA ENS g5 T
B R BHHLA ml A w2 00 .

BATT TREC HPBH s B AR ZE 102 545 Lt eT LA T RSB . 2002 4, 2
558 S L ZE I BAMALAT 13 32, 2003 A1 2004 4F¥00 14 3P, B3t 41 Nk, 4>
MKE 25 AN, FEORRFHSEWIN CBFE: PRIGTHE T ZATHERY . R
FEMIE K2 VA K2 FAARI T K2 L AR K 2555, S AMEA NTT il i, LexiClone
R aw], BATHERFAE S AR =k — EARX 7 AT TIRA .

2.1 [Harman 2002]F1& 2.3[Soboroff 2003143545 H T TREC2002 #11 TREC2003
BrfE BRI 25 BT 2 3R MILI TR 45 R

| Relevant | New
Second human judges | 0.371 | 0.353
Random sentences 0,040 | 0.036
thunvi | 0.235 | 0.217
thunv?2 | 0235 | 0216
thunv3 0.235 | 0.214
CIIR02tfnew 0.211 | 0.200
thunvd 0.225 | 0.206
CITROZtfkl | 0.211 | 0.196
pircs2N02 L 0.200 | 0.193
pircs2N01 ©0.200 | 0.188
pircs2N04 0.197 | 0.184
ssl 0.186 | 0.183

Kl 2.1 TREC2002 i EAS AT 55 1 45 R

Bl 2.1 st TR AN DN T Bk i) 347 N CHIW#A 45 8, H
Ha) TR R KA FAEACY 0371, Brfs BRI PR RESD 0.353, 3 Sk H {5 B RG I0) 45
BRI A AF WA, BE W MY, AT G AR 4
PE, BELFIVE bRE. S5 TRIBALL, AZhRERMMERE IR K, BIFM RS
REt EE N THIWHIK 7 2242 40%.

EE 2.2 1, BATITLUER]: A 5 MESHRGLE RLE R T A LR
KPR, X R T RGN E RIS, FEAR R T B SR AR 8.
TREC2002 125G PERELLAL, ~FRAITEREIR & 1 2 £52, TMTREC2004 [F8{ SR I 11

14



BT A TR R S BRI ) R A

ISR AU 0.2390, R TBHE BRI SR ARGETE, Hoim A&k RE R AR
T2 e I AN SR AR

0.8 0 Relevant
+ Ne
- - 2nd Assr Rel
. =+ Z2nd Assr New
06 4 _ Paomawm I ____
Dﬁhﬂﬂucccgn
g torr “oovaavoo
8 R A +.++._._+ _____ + _.:'_ _______________ U _______________________________________________________
a 04+ R DOEQD
L + ++0
+ ogoQn
+ + +Q+E++93°g¢¢¢
— +
02 s Qmﬂooam
0.0 - + ++ + + +++ 8
I B O
W= 0 (OO 0909 S v e O o 0 T [ NP OIS TN S =T = Do (O O 0 L OO0
rcgv—!—!—:}l—l—l—ﬂﬂ_l—l—nxg!—_n._gmlz'l:{:i._::g!—gl:gggagﬁﬂ rrrrr Vel =l |
mE e 2000 ddEuud ot ENnFn= S0t e s B B8R g R e55555 8 5 5 560000
CESR TSR EEE b E e P ez cR CEEC E R e B 5EEEEE ECCGEEEEZ
EoE e e e L L E 5 > 005 >0 e OO A S E £ E g2 2222 -28855550
EROr 55 P0e T ¥ 520025 OO ECEEE AasEx EEE 4
3533553222 WESS EaZ-XZzs _JzuZoa o L @
2o SLEt & Z T S92 ‘o 9%Z Z og
= = 'E'U{;) e 9

i 2.2 TREC2003 HrfE S MAT 55 1) 45 1
Bt B2 R E R A RS, BlE SR 2298 B (s SRR . B R g, oAk,

B2, FATENAZEF S|, VEN— DR EEER, Bifs BRI 2 208 5 AR KT
(R PR, 4 A WA Il AR R 7 R Bl BORAESE W] UMAR A F it e i 1R85 A I
8. ToieH N H BT PEREVFIN S ok, 2 NS B EkariT, Bl BAT AT SR b
TEARAC B B o

AT EZ N7 TREC LEFEH 1) 41 DM RGH K, B E58HE BARIIE A rat st g,
BT —/MEX R 258

2.2 TR EEGR

FER]FRER T, I3 — R A 1 O N SO, SRS T SO A R Ak
PRI, RIS BRI T G i ik . 3R A O R, BB Al AR R VAR A%
G SCRS R R TV A e ik, gk, 1B R L. BRI vk S a3
LA
221 G XHEE RS E

BANA) T AG ] DL S AN SR, Rk, e A) TR R T, WY i
KW ARG SCRIA R v, sy B0 v BB i) ofkidf vk, 15 5
B J51k . [Leah 200219 K TNZbEA, [RIBf 238 T X R a) FRER I 77k

E q 5T s, L) efkde m] LUK R 2 RS % ) S A A 5%

© TREC2004 RZMERE LR 3 — MR BRE AL T 2 OCRE S B TR &, TATSTER L2,
15



[R5 22 4 S0 2 B2 MW7 15 40 P (3 R

score(s) = ; |03f£":.q +Dlog(tf,, +1) Iﬂg[ ,;_;Tﬁ ]

Horb, of iR ¢ AER) TR BLINSR, of L ¢ AT RCH
FEVR E R, SR KL BRI 5m) 1 s A A R .

S b, AT ASCRATIRAE AR ORI ZE 00, RATIANRENS fif St JRRSCRAGL R (1 7
%, T BN AT AR AT R AN S Sy S IN T SR B YR ORI R
LA RSO ARG o BeAl T 78 58 DY 3 i St G SR IR IR AL A IESUIR DL, I
A1) 18 Noovel RGEPTKHI M FHHIA T

222 EEEERE

15 R P85 V2 O FE A JBAR Ay = 5 A TG AT 7 X8 5 (Profile), 1fPREH)1
A RE SO, AR R P EE T B e, TL R PR A ) T R (AT
RIZ, RIEFARIT B VIZRE LA 01538, RS s a4ats F AR .

ASCRE B IEA—FER R, A RS RD, LGS, 7ol — e
Ji€. WG K% [Ryosuke 2003 ] 7E HARH(E Bl JESEIL I R b, I 68 32 SR T el
(RT3 23 o W HE BIACER e idE TH AR 2, W, 3B 51N T & BOWI 4 ( Conceptual Fuzzy
Sets) [Takagi 19951%f FHl 7 Mol AN A AT AES 2, W&l 2.3 B,

Input X ® Output Y

3
—| Similarity(X,C1)

| Similanity(X,C2)

Similarity(3,Cn)

UL

S
2.3 WIVARE IS BRI A A5 B uE A 7R R I
Horpe X WM, CLCo..., Co AMEEESHIAKIME, 20 E ez m i
LEE R FRLUAANIR IR EL ay 5 493 219 e 2 Jim 0 m 2 o

223 9£F*%
I3 NP TR 3R T v 2 AR A 1) 5 14 40 SRR R B W i AR ) T S R LA R

16



BT A TR R S BRI ) R A

FIZEJE [Taoufiq 2004] [Taoufiq 2003] [Taoufiq 2002].

[Taoufiq 2004] < e 253 A1 (K 25 2R 58 SCT PURRSR ALV A5G HA Chighly
relevant terms, HT ) fik4H 5¢17] (scarcely relevant terms, LT) AN 5517 (non-relevant terms,
iT. KI5 HED 51050 (negative terms, 1T) . Jirb, 1A 18] M 5 8R4 HIA
AN 9C SRS R AR ST A, 1 H A 2R 1 PR ] 15 MR S 8 2 A i, AR A EAR 4R
L H BT FAE 3 8 IR, EOR S5 G PPl . B, ARPE BB M BIE B KN, 1521
NSRS

G NEE QMR TS, R S5 QAR AREGRA

_ ([ lLs,| ) s, )
Rm€ﬁ?§%yﬁq—i——L——¢Hﬂ_ g ————— |LT,| + «
|zs. Ls,|+|&s,| |

Fles]) 74

o
Score (S,.0; )= E{_u‘{?fg.*?r(.’}..ﬂ'jj - 11'efghf{f,.‘§]}):l

LT A F R O P IARAH G R 5

LS; A i AR AT S A3 8 Ok IR AR DS T 4R B

HS; A R BLAE A7 S F R 8 O R I s A ] B

| X |RRI RS X HIeE NG

1M weight(ti, S) A t 7R Sy HILISE, weighi(t, Q) FHIATE 6 7538 O
HH IR A e B LA 5 s IR 3

Bribz Ab, A 5 A T SO R IBA M ) PR R ik, BRREAR SCFIANAE R
PIFPANIEIZE ], 43 AR AT B AT I 25, e A5 3] M) AR 150 28488, NTT
HIRA AR T SVM K515 [Hideto 2002], #5 IR MH A7 K247E 2003 KA T80k
TR S8 52 18 T BT I VUAS 4155 [Tahna 20031, 0 HIHIF9T 5 AEAT 25 =R 45 5 (1
LRI RAR, ARCRTEF N TR A N A TR R A A5

2.2.4 EXILR

T SCHCIR Tk SR A W T AT o SR 38 R S EAN [ 1] 1 2 TR R AR AL T B, 4R
JaE A AR S AW MR . X FR) ki, $%BORE M TR i VLR 4
o, RIS R RIS TE R R .

G E LK AE 2002 4 T B EC A ] R TR GBI R 1R R U 5 [ Tsai
2002]. E5E, X THANAFETERIETE w5 wy, FE X LS 7E WordNet J2 IR &5 14
(1) g o 8 A A o SR AN Tl (M08 RS dist(wiwa), a0, 76K 2.4 H, “sky” Al
“universe” MG MEEEA 40 BOE—ANBIE, WERTE SRR BN T8, WA TR AL,
TP HEA R TR X5 S f3) .

17



T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

(ﬂtlh physical thlng

G)bj ect, phﬂ,r sical Gblucai

(nal;ura] object /)s

(universe, existence, crealiﬂn,)
world, cosmos, macrocosm
K24 BEXHEERER
X TARR A )T, AL T SR A
® MK A4 ] BB ] R S A AN RS EULEC, DU A PR VS G BE N 1
® WIRALELEREMUCHD, W5 A 1 38 2 18] (1) 18 SR dist(wi,wa) s WHR
dist(wi,w2)<4, JUAHNIRIVCECRE DN F 0.5
® pAMnliE HABILEL—X
A Z ) B AFABLRE EH 44 il AEARLRE RN Bl ] AHABL RS SRR «

sim(s,,s,) =noun _sim(s,,s,)+verb sim(s,,s,);

noun _sim(s;,s,) = =

verb _sim(s,,s,) = =

b, s B sy 3 ARSI RD 15 m AL n 53 0 BRI A LG IIE s a A1 b 5
AR 51 M sy PRE A TEG ¢ M d 73R 51 A sy PS8R 2L

2.2.5 ROER (HMM)

FTRTER DU T VEAR LG, B S A RS P B s B D, AN S BREER § ) AT
KMFEE -1 M) T REHEKER TR,
I H1 22 KA R F 5T [Conroy  2004][Conroy 200314 % H 2l 3CHi#i [Conroy 200171 {i
%, PR T M T RSB ) AR TR, OB AR Rl A A G IR AR, B
SRORET
® ) rhHr&ia (signature terms) [MEXH nge, HMME R : 01(i) = log (nggt 1)s
P s 1] i R IS LS AR T3 o 5 P ok 0, SEREAGR AT . 75 AT 38
AR I T . BATTAT PUREUE AR ARG 7k K I SR & 1]
o ﬁ?EPE 117 (subject tokens) HIEH ngw, FOUWMMEY: 02(1) = log ( ngwt 1);
F ] g TR AN TR, TR B ILAE AR i Bl Sk 4% (Headline)
EPEI"Jﬁ?\E\iﬁjO
® ) THHIEL (tokens) niok, HWMME A : 03(i) = log (it 1):
® ARG SR AL

18



BT A TR R S BRI ) R A

FERS B R, RAT 2s+1 AMRAS, b s HIDRIRE, s+ DA . K 2.5
2RI 7 ARSI B R B HE

8666606

2.5 TAREILREEREE AL 4 AN AHIRE
IR ) AR AR ZR R ER A s KPR A T A2 1159 81, iR TR RS R
FERERE RPIRSFHAR TS . REAVIRES LR R 5i(0) = P (OPIRZE 1), b O Ml
FIREFAER &, O TRV, AMMREZ AMBCE M BARAL,  HACR IS MR A T
s IE PRGN i SIIPUN SR ZEVSEL L S S S SN I Sl el M DR RN VA
e Z R AAH G A 1 45 R 2

2.2.6 BEINXHESE

B AE BRI B O AT B S SO B R 1, B S SCR I H bR BEERE IS MERE 1 S
P WHICRINATFES, X—m S5 E B2 —30r. BRimA, AR T oL
B —Le S B B ST T RN A BRI, AL, AT TR B A A 7 IR
ST Uk

Michigan K %% [ 58 8 — 4ok — B 22 58 B AR A THE I 19 2 SO B 3 S0 R 4¢
MEADe N H T4 T 11 % 535 Bid € [Erkan 2004] [Jahna 2003] [Qi 2002]. fEf) Tk
RO, ABAILE A3 S0 RS b R EEE N RHIE -

® Centroid: A 2A)FAA O SR EE R

® LexRank: LexRankfifil =% H ks b+ (1) 0 5 PR ol vl L RE S, &

SETEZ SO B 8 S R ) [Erkan & Radev 2004]. 4 T 1141 Ff)LexRank,

TV EmE— N E, RN S — N WERAE R AN A)F I Cosine

AERLRE R TSNP (R AR, TUPHRES B (R PR AN 15 i P — 2k 1 . (PR F5 B2 3

AT A EE, AEASAEAN T S A A E 2 A 1. BRI AR R TR0, &4 B

#E—AgerhaE, Fik, BATT OB % B MOS S B SRR EE, — M

LexRank{H it 2 & 7E S /R BB AR (I ERS MR . B, R —MA)+

AR AL A) AL, B4 H LexRank (4 by, A, AUEABIRK A F 4

H—/ N3 E ) LexRankfH o

® Length: ) F 1A%

® QueryTitleCosine: )15 3/ rhFR# 840 1) Cosine AHALL L 5

® QueryDescriptionCosine: 15 3= U & /13 3 (1) Cosine AH AL ;

7E BB g A b, v DAE—P L, M A ORI A A5

2.3 5 B 75 A A

FEB AR SR 5 T Ao PR i FEUAE - ST £ )1 e B BB R A1) 7 D £

® 2 Whttp://www.summarization.com
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

FIRTRUE, B U, BATHEREADAR A 72 G RICRE . FEIUREEL
e AT T DU PR R B R, A T A R

(B3, A5 RICRBEARMEM ™ 8 AL, B TR I T S AR T BOFE S b fidlie b
BAT TSR, R, AT LR AR SR RV T S T ik

231 MEEE
FEPAS )1 o AR AR A R B, L A A B 2. Al SRR AR R TR B T B
» [Zhang 2002]5E S T — AT (1) 1] 2 B2

OverlapB , =422
ik, B WA EE AT LOE X max{OverlapB, | i 4B i) T} .

2.3.2 R KXEHHRXE (Maximum Marginal Relevance)

F5e R DX TA) AR DG B2 55 B /& [Carbonell 199813 ¥ o ZE8 {5 AT 7 1y, FAT) 3= 256 st
SRR H AR LU A BUAHOGE, SR A X T KI5 AL . [Sun 200315 (U1 H
MMR (5; )= ASimy(V;,Vy )—(1-4 ) max Simy(Vy, V5 )

Horbe s NERTAIT S Vas Vips Vg 2008 ZHR0R) 1 F080R BT A1 1 ) RS
o R si ZHETAIRE) AR, Simy 9 0] AN L BABLEE TR H, 110 Sima 9 0] 12
[ RIARLRE T e B, A B Z IR 28, 0<A<1, — Bk 0.7,

2.3.3 Cosine & E

PN T si 5 s T LR AT Cosine TR 1) 2 A RARLEE, R

n
z . N B,
FIFT

BAMERS, A7 Z 18] A ABLRE 52 5t AR 2 WA A1) 5 22 18] (R4 8 U4 JE [ Tsai
2002]. Ak, ATBRH] Cosine SKHSE24T A 15 LT A) 7 (A5 EOUAR L, HEERME BT
REERT BN AT, atn] DU R0 5 B 45 R

2.3.4 e AL A E

FEBE DA, FRATE v LAy AR 28 J3 A xR, — ki, B A9,
BT HLAL BB 7 AR R AR G BN A . DRIk, T RAA 30— 45 8 A U«
HEIL T A 44 SRR A AR AL TR AR R

[Abdul-Jaleel 2004135E H1: AR A) 7R L N 44« HLAL 44 B0 Fo Aty 44 SEAARJE LR

B Wk vy, WMz B S TG . A8 E BRI RGN T 20 25

20
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BT A TR R S BRI ) R A

&5k, Hohds: A4 (PERSON), 144 (LOCATION), L% (ORGANIZATION),
H# (DATE) DA 4&ikfiMm (MONEY) 4.

i 44 SRR R 48 M A A B ) A, 2 B B MUC(Message  Understanding
Conference) K4 EE VPSS, THEIE S %7 IS A LR MBTERER . B
W EEA T AN AR, BBN /24w [ IdentiFinder[Bikel 199971 /& — /N LU AR F5
(19 3L iy 44 SRR R 4

2.3.5 GritHl s EhiFEE

CMU K& th T — R T Ge vk ML as B P 2L (18 5 B A U 77 Thompson 2002].
FEA MY BIURA TN R — ) TGRS R, EXAiE S b, T
DARE gt — N (R PR, 82, R GEHE T LRI H X AN 1) 1R S R PE 1 [RIFE I 2,
M ARIFTAE BN A8 E BRI N A, EES (FRENES) SHRES
(BB R E T AR —ME T, B, W KRR T o e, FRATT 24
W11 WordNet > fiti v 1] ¥ 55 2 v (I ARBLE , [R]INE SR FH R 2 A7 3 A R A DO LB AS [R] )
TR o

2R E M LU I ), 2 SAE AR N HLN B B, FRA1SE RN 1
TIAE s s R, KRR AL I A N I s B2, SRz I m] AR A
SNBSS S5 K s TR SEBL—AM TRl S i IR DL RS0, AT BL A ) - T 1R %A
W, B RCGE R ERORW RN E LT, A, RN TR B S R
BEA I — MR IS, IX SRR R AR R P S ) 2 T R ARABLRE .

N THZ PN N TREC H Il ZR 3Rt vhh B 45 1) -

Sentence A:

Some of the best shots, released this month by the US space agency Nasa, show parts of
the universe billions of light years away - and therefore billions of years in the past.
Sentence B:

The images sent back this year, after astronauts repaired the telescope’s defective mirror,
show a myriad of astronomical objects too distant to be seen with the most powerful
Earth-bound observatories.

KM G HLAS TR, 0 b p Rk A7 A AT B BARARLE : SERIDUHA
P RN, R 2.0 45 TSR R S =3gy 2 7)1 B St
PR B 2 s N iA] B S0 A R “past”  MIAUREER B B/ NI “year”s
FHACURE B v 32 2R A WordNet, JF25 & Gevt (e Bl o Bdl e 78 Jm 1 1 2 OR AT 18
i XA A) T AABLE B D IX N ANl 0 (RIS 800 14.821, /DT EIMHE 15,
PRI AT LUAE : B LR B
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

Sentence A Graph Sentence B Graph Similarity Distance
weight (Most similar word) weight R
A, B;

past 3] year 4 2456

Vears 3 vear 4 0.0238
released 4 show 2 533.631

Nasa 3 powerful 1 68.240

show 2 show 2 0.000
billions 3 myriad 1 0.152
Weighted mean: 14 821

£ 2.1 RHASGIHIZSBIERE TSR T A 5 B S BAHUE
2.3.6 LexRank A%

2.2.6 W, AN T LexRank & . [Erkan 2004 2K M T LexRank KX} 471 A) 1
5 LU A7 B AR FE AT i A

56, UG 1 In) ' 2 [A] (1) Cosine {H @ AHMA) 1A 1) ], I BIBUE R 2
(B PRIAEALEE , B i 07 In) R s R R 2 R PR &R e B 1 45 T — M)+
[ R, Feh )T 1 S R07 2 M) 1 4 AR, ma) T 2 HA)T 3 AL

@\(’h\

2.6 KM LexRank &7 (ARLLA) 1A [ [&]

Fok, R T PR A 7Y /OIS SR, FATIAEAT 1) B 75T LexRank {f, BEAR
RSO0 T, LexRank {EHL/N A M 29050805 B, A4 LexRank {HHL/INE R f1) 15
A EBANLEE NTDARD, Wt BE A LT A 5 EAANAAL, 2 IR
s, fEE 2.6 B AT S AR A B IBER AR DN, AT DIE R0 N UAR I A T
e — M TBA NI, BN LexRank {E 2R, DI H 20 E 8 A7

twJri s BAIAMEE LexRank i, REC— AN} 5L (1 9 SRR 0 nT LLTSUI HE BT AT (06T
= B4t

[ARp=E)

2.4 KE/NG

AT LB EG THE BB Tt e, IFErG b 1A 7 iRk g s Sl
INPIRFSE
Bl BRI AR, B RN AT S, CasiE T E R EROE B
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BT A TR R S BRI ) R A

BUR S ML A W2 %0 B s B AS B2 — A TWPEAR R N, H AR A AR
WIIRIR BT B, PERENV A —E FE TRl AR — ARl IR AU 2R
PP R RINENTTE T EA . ARG ORI R T 5 B igork. kik. &
N TTIE BB Tk S A8 S 7155
B A ST PRI A% O T A T ane] 55 B PR AN AN ] ) 1 22 (R RS R TCARJE o 65 R R PEAG
FBA: WESE. BRXEAHKE. Cosine JTURE v 4 LA & Tk Gk HlasHl
PERETY . LexRank /712,
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EZ=F Noovel BREMXEEE S

HARTE SR AT =), 25 B s e gitds, Je NSRRI A2 24k Bk AR
MR T AN bR T, s, PUE. HiES. ARE S 2 AR EK
FEARTE T, Rt o SO IR R B . NATTAEAE R RS &5 Rk A% B AL AR DL 75K,
M HLR G T LR FIRTE 5 RIK M A TE N BT B, o TR B 450, R
H] Re L EAT 22 1 BRI — PP UL R 2 i R

fEX—wi, AT FEAND Noovel FiiE FIRIEE T 00T, FEEfRrex BN
W BE S 0T, RSB E EATI R 8 0 AT H P RIS . SRIE TR M5y
BT SO 5 B AR, AT ALY 2l SUZ IR 1508 . AR ST 2LFE
VLA : RIZAMTIIEARTE N, WEIHFABWERZE, EFEE R M (0t
%, RHGEIEST N HEAR, IEFINACE N R REE, e84 ],
AT XAE S T ER ARG BAC B R PR & — KBkl KB R 2 HTis
ANEIR I ER, ORTA IVE 5 il bT AR ZERE 2 2 10 2R, T HAEPERE s A it
ARMATER . — AN FERERREE S ot A a B R S g iR, A&
A LR A FEIA Y LR A, ES BT RN S 6 B P AN 7 T R TR A

AV E AN HICHRIZ AT R, 450 F A A B S R AE S U DL R &5 AT o T34k
eI G — T AFRATE ICTCLAS RGP RN DGE )28 5 i, 25
B & SR S R AR

3.1 BREEMHASES RSN

VB H R W LR LR ShAREE . ARES (LS BRas. EHE . BIF
B (PlEsE S LB mguss . REGES . mrxagiEs). BES (b
e, BEIES) MMRES (LS. B S Rt R = 2 se ]
Jr GRS A CGEEWr ) Ay GBI, R 18 5 2 O 2 15 F 3
Flo W EF VONMSCA RG], 8 S LS G S A RS, Hods Ay
JETF. [ 2001

3.1.1 BXESHYSS

B S0 “HRET” RS RIS E5EES AREE.

HOLREFEE, BEAEE RSB A R ES A E A i N AE R, AR AT
MR RAE B EAEAT € IR R, DA KR, 5ORERE A A AR,
WT AR AT TR] ARV T 35 A AT Y A E IR AR R, XA T R S ARHE AN R AR 2 18] 14

24



55 =% Noovel $5& KRR TE & 7047

B 5V . X — R TETERARL, WA GOR RS, Wl G2k, (518 4%
B S AUETE S, S S I LS AT AU TR S I AR EE e DOE B
I, “HEATFEHERER” 2SR N AERE LR OB, T “ A RDTEatt £
Lt AR IX R AR A OB o SRRl AR R A 1 TR A S AR
JRES R A RHANIRITE 5 2 R N AE AR s AR RE 1R R e DX AN TR
(M 2ehpte . boln, SeiE 5 POE R 225 Rt AR R R, AT [N S e S AR N S5
s NI AT RANGOMI 3 56 B 40 SC 22 T (AR 380 75

Rt aRENE, Bl U I AR NN BG4 TR A UK R R L e
MITE 5 RT3, R P L EERE B AR MR L. BARE S TR 54 mAERE
H PSR ARAL s MuAE R B BOs ), 2 NI RIE A R i, XA
TAEMARE T HRUMT . FriE S 5EAE SR, XL AT EIF
WAL “ N7 W55, U™ A% TR, B TR A E S0 A ZR A n] LA
SERKIE, HA T IER TS AR ] AREAT IERB R BT, 1 HAT R Es iR, &
SEAEAE S, IR T HSh S HER. 1y B ARVE S IR AT A8
WHEER R, 5 AW 5 BT, (BRI AR R P22 0
HALAEE R o

B2, ARIE S W EE e N, EERRRE B el
I, ARE SIS RAERALTEIER, AtRefrde; - Jri, RATHRIEA A R BCE
BRI, MAMEAERRITE SIS . tdn: DOETPI “IROGE” £58 ATIRIER A
FI2IM5E, kB CRUGPaH ) ER S ERuRAT, “RER" “@a Bt g
N T EHIE IS .

3.1.2 BREBESHITESH

TR HITE S 90 A TR 22 . SRS B, A2 D g IR 45 16, Se 4 Tl 1n) A,
RO T T4, CeBdT 7l g, Bt ELEILLCKR, N SiHEL
Z IR EEATAR B LA AS L, PRI, BR T 4kERdE T I N TE SR A, BT E
T TR HLTE S0 e R AT AR AR R B RE S . 50
AN SR MBS RIE R ARSI AR 1. 1946 SF LT HLWI— [l 1, AATIZESETT
R Z N T E eI E R R, AR S TR A — el LR R SRR 4
—ME S A ANLANE S . DUk, XIS TSR, o8 T T TEER
BOERE: HARIE T AT

THEHA FARTE S WO B, — AN an ™ = AT [ 1995]

W, EFTEIIR N EAEE T BN LOEE (linguistic formalism), 1§ gL
—E MBI, AU R R R

B, IR A A R A e RO O 5 (algorithm), 2 #ETHE BB AL
k. (computational formalism);
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

=, WMRIEEEH B ENER, EZAAETEH LB Ccomputer
implementation) .

PRIk, S TR BRE S AR, A IAMX S S 20 &R, i H, 2%
FRVESEAUVREETT I ANR, IXFE BARE S B8N T T TR S 5 Jeamt
SRR Z M ISR A S R, BRI R BISCRE, BERPRI R = K40

3.1.3 BRABESTNAFRRXIR

—NERIET RELAFEEVFZET BG4 7R, K ass: a2,
WA A 7 R SR AT A TR R SO ) TR A AT A TTERSESE . X A
WA, thinvl, —AS RGN R EEEHE M B B 5000, EAMUTFREMIER S
S S E AR, T R AN N A — et g, R AR R e

T FAG TS BARE S A SIS FZ GERA 2005].
® i FIE AN

ARG SRS R . XM T BRI RG22 S EE M.
® il LA E AN

RVE I 1) ANl A ) 1 o 1l 352 15 5 D — AP AN I R SR (i, B
“friendly” )i o] L 4490 “friend” [ LUK 44 1l e i TR 25 B e 48 “-ly”
T HRD
® VLA

I ()72 R BB TR R A BSOE R IR ) 7, I ADE AN SR e A 1 T A 4
gERf e, DU Z AR G F
® ifi S HNiH

AT )& I (R S LA I T SCEE ) 1 wh o ) BAH 455 T T2 i) 1 (R 3844
Mo 1K 1RO RITE SO, B A7 AT ab i R C.
® iEHFIA

T & WHRTAEA R I T2 S AL A1), BLAGKAAE FH n ] 5% 0 1) -7 PRI AR T o
® i E AN

I ()72 BT TRTR) ) -1 Je) 5 mi 1 —AN0) F IRARRE o IX A R0 T-AR I T LA RN 25
R | B
® I FAniH

RS S0 — R R, XM A EOGE 5 A 2 ke Ui 20y, b, ik
AT ARE, REEHUTT LR R EIR . BN RUEE A0 1 A AR TR S R
Wil H .

DA EIX 885 SUAE— RIS I S, 52 B, e 2 B2 1 S8 AR I — SRR AIE,
T AN X X LEENPEAT A& K 70 28 o ATART—ANEF SE (1) S T RE e B 2 A AR 1K )=
T, T H— AN T e R I M LANAS A (1) )2 T AT e 4
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55 =% Noovel $5& KRR TE & 7047

32 MERMNEXREES SN

B A S S R AR AR AR B AL A Wie s BoR, IXAE Ge 1) SO
R KA o — e SO — B S A0, 150 ASBLERGRE], g Sk il 4k
B HA R R AT, WE MR 10 AN, BRI w5,
BE RS AL] 5 4> DL, IRZ T3S R 1 7k, Eanalies (K SO iR gt it
FEBA EVSIN Jy HAE AL AR A A S KRR o il il JEAS B v 2 2 (A R AR 2D, DAL,
T LB BY A AR 5 PR IO HOR, N E AR 5 3R 38 P R R ) R A
B, AR PRI R SR R

£ Noovel FIRZIMH, FAIAMERIL: T RBUTAFE A TR RE, ok
A 2ARERFE BT EA, 0B SN 28 5 A A2 i 2380 . 2
H AT E 2 Noovel RIS HTHE, 5 70 Hr IO TR HIZ03E FrE BRI 0 & vk fg . A
XTI E BRI S, B E A fr BT B ARE S AR, XA HAREE A
b2 B EPSN iva S UR) I EESE s o N,

75 LR E BRI UL B, BT AT LR T B AR 5 b BRI AH G2
A, AR E I FRALHER TR I AR B SR BT AR e 1
FHEE LI T LRI R AATE AR, 41 WordNet[Fellbaum 1998],[Ganesh 2003],
[Sun 2003], [Tsai 2003], [Zhang 2003], [Zhang 2002], [Ryosuke 2003]. [r] X if]#[Zhang
2002]. HE&FOHI4E [Ryosuke 2003]. 15 XM [Jin 2003125 %5 .

RNy, BIHFCOY LR, DFE 2 e RVE R TR INE, JCIF R B I A
PR, AT RIS S 5 20 b T H. WA WEE W A PR S 0 BT BoR,
B AT RE Pl SRR ISR 5 T AR . FATRIT LD AR KL, Al =
AL e B B IR o AEA B PR TR 5 20 A4 R L, Noovel SRHR T H
(¥ 1) e S TR R A TR OB 1A S, eI PR e AT DO I DAE S 1IN 4 2R
FETT AT 5 A IR G R FE A B, TR REBUERE R R BB 5 SR IIBOR, e P RE K
AT XKW RS oo Brfm B vE R _ERR, B ARSI K
(R ST HER (P

FEBE SRR SE Noovel 1, FATSIA TREE S o FEHG: Wit wNEY)
oy WVEARES g R B A RO R RS, Kl 3.0 Pros. Hrp
FEVRAL BRI By, D30y AT WA VE D) SR e g, mh SO N 2 Ak B R
DU 73] o B AT I RE M R P Sl HOR] DL EL B Bt S (0 i) v, 52 3] S Rk
P HE T2 TS BOF R A ACRIE N A . RIS R R BHER S, T
WCAR R gerh, JHERE— P B AR5

e NoRMETT T, A EZA A G BRSSOk E i # BEE, 4R
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PR RRE B 2 08— B R E T S f 7 2R S S oL

AR LR R S A PR AR B, AR S AT BOR, IX AN I RE P (R L IR 48 5 7
K wa WA HDGEMER IR E T ik

>

3.1 Noovel H1 ¥ EE 540 Hrid 72
33 ENZXESH

KA, BN TR R CEZE S AT LAY SR RTEY) g0
W PERRE A LR B

3.3.1 T W H)(Sentence Boundary Detection)5if;CH143 (Tokenization)

A SR A EORL R — A H AT ML S T fg, DA, 5 AR R AR 5 — N BA Y
V2 b Tt <3 RTINS e NS Sl TR 2 7 Sl oA P 1 TR P e W L (T R i R | AT 2
FEBC, wa)s GO %S (2 ) BEIBUS (D, B, Wragfx s, /X, -4
TEAPICIAE B . TRECHIHHS SRS, 45 € NSRS ST 1 B 3hiif,
ANt R R 8 43 A2 1 E SO, W P13 27 o W7 R0 AN A 1 B R 20 AT AR
HA I AE Al AERE P IR .

PSR T RIS (), S (D), 515 ) A RO SRRl 78
B B SCHISOL T, AN B3] T B R R AT LU — AR5 T AT AN RS R
LR ISR B [ A TR 0] 7 I AR, (R B 3.2 (1 [P A T A 5 DA 35 ) 13
BAERG, Wra) I S EARE F NIRRT X e S (), BISCS (AR AT I 4R
P57, BEAR EAAAEES,, (AR ERERINE : JEAE T AR OB A1 IS KT 5
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B AT L 2 RN LR 5 , B4 44 5725 . 26 A1 B R P [ Francis&Kucera 1982]
1, I TAB 88T, HtP AT 3400 ) T 2 A T— MR dE 4L 47 2
Bt B, TR A T B LR LTI AD, D70 AR SRR S B4
LB

<num>Number: N53

<title>Dragging Death of James Byrd, Jr.
<toptype>Event

<desc>Description:

Dragging death of black man, James Byrd, Jr.
<narr>Narrative:

To be relevant, a document contains any opinion of
the family, the public, the police, the judicial or
even those of the news reporter as to the reason

for the dragging. Also relevant is the ongoing
investigation into the crime, the suspects, the

juror selection, and the trial results regarding the
dragging death of James Byrd, Jr. Documents that reflect

only on the incident without elaboration are not relevant.

5] 3.2 Noovel ™1 3= @[] S 4 3L -7
Y] 4) (Tokenization) [R) H AR il A4 IR 453 70 25 0 S ABLT 3] 1 PR 57
JuJT %[ Grefenstette 1994], U475 “I’'m a Ph.D. candidate.”, VY] JG 45 KA
“I# m#a#Ph.D #candidate#.” oo JETE VI AESS RN T-DEE R 7310, (HAEE /MG
%2, OB TH I8 AR R A, 2 B0 HE N 1 LR HL[X1]2003]:
L HSET
filtn: 2/14/2005, 2005-2-14, Feb. 14, 2005, 2005.2.14, 12:18
123,456.78, -90.7%, 3/8
2. 4k
g 44 F ZEAFE PR O
D PR =g 5 =P = m S N8, Bl US. ie Ph.D. 55555
2) PRk, mEUSS 4R, tWin: Mr., Dr., eds., Prof.
3. BEARTFRETRT
tbin: AT&T  Micro$oft

© ATEITIME, WABXESINT “#” 2REEA BT
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4. AT )i Ef
tbi: three-years-old, one-third, so-called
5. e i H
tbw: I'm, can't, dogs', let's
6. ir 2 A% ] H
ttin: "and so on”, "ad hoc"
7. URL. Email. o geik 05 AN 4l
Etan: http://Icc.software.ict.ac.cn/~zhp/, zhanghp@software.ict.ac.cn, a+b=c
X5 H I By URL S5 RN IR 17 50, FATTRT I W2k s[4 19901347 205
o 10-917(\/[0-91) "R BEGHBL, ([+\-1)2[0-91+(\.)?2[0-9]*% Fr
BHEG ([0-91+,2) (\.[0-9]+][0-9]+)* FomTREHIECE. X TIeH# ek
T, FATTRER 7 R AE T — 5 15000 4% 1] 4% ) 5 S 1] i
K 3.3 45t T o 3O BT R) S EE,  B i SRR a5 RAR W Z TR e
SEB A SRR ) 5 2

(D M—AMEIIFRER (), WARMHILE P C8 2 S KRR, %2 (END);
A, MCHHTE P IFER, B8 RATEHATHER, AN W RS B T
G RAF S Rk, [l P
(2) R W AETA it LEXTCON FRAFAE, D0 fikmtty, &2 (1) .
D PEES KRR, it WIFREATAMRL, 2 (D.
2) WRWMEE—METETES 7“7« ) liEm WIEE M
SR MH AR WS TRERS, 18 W RS —
AN ERFRTHE AT 2 BIRE S, AR X PSRN R T, FRRCE A4 Babs
e HAE (1),
3D WRVHEEFBTES (0 “D “<O 7 ), EVIIETER/RZ
JE RN A BIRFS MR X PR BT
4 B SREHCIE MR A AT RE W, il WA, #5 (1).
(3) WERAR TR, A (1)
(END)

K1 3.3 Noovel 5 SCRIY) 405 Wr g Sk
3.3.2 jA'tk#riE (Part-Of-Speech Tagging)
PR R LR R —, RERSR BRI G . BB ER R AR
SR AN E AT, Enl DU B R G A 3 A E 16 B e 1)1 W
(grammatical category), AilE—20 [R5 5 A FRER AL S S R B SCRE . I PERRE 32T
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55 =% Noovel $5& KRR TE & 7047

55 e T BRI SR BSC, t A ARG 5 AL P o S SO BOR, TR B Rk
B SE R R SOEAE T
(1) REMEARRRERE b SEB i) Sy X
filan: IR AN )
“The pill-induced abortion can be painful, causing bleeding and nausea for days”;
“Food in cans is called canned food.”
H— )T can EIEASE, ASOZE S TIRTEERE], AR AR
HITE o MAESE —ANR)FH, 5B—> “cans” R7n B2 440 “HE=L 7, 5 —A> “canned”
FoRMIRTEA ] “CHRERER 7, EATERRR T HARI SN & AVNRDE R, R S8
IRAMERI EATZ B ZE R, AR A i F i 48— b B
(2) HAT#mt) 7R R IR )
) PERR T ] DL B BATT R B AR AL SE B 2 R 440 Blin] . B 1A] BL A Hm] 46 5
i, [ I R A R AN B A S bR R (R A ARGA] L ] el i o ARG T AR A
W R I DE T B, I B AR A BRI A, B TR AR EERA .
X, AT AR R AR — B I ] .
(3) P X a5 EUFTAIURE 1) e
Bris BA ot S5 DTN R AR A5 I, mlPEm i 4 2R A B3~ 00 [3) % = F 1
WY, RIS ] DA BTl b A T e s 19 70 2K
Pl )RR S AR E AR DGR, FATT AT DR il My 7 vk 20 o B 8 b A e
PIFT . L BFRBRYE & SR R I S 58 RV E L IR TE R A A R, I A 27 > il
by it AR TR B0 0 s, bl BRyEin] ey TR E AR PR L Rl A AR DL SRR )
5o M AR B R MR A A TR 2 O bR I E R, AR R LA R 24t
T BB EAT I SRS, SR G AR JR R 5 SORAL SRR O , sl HE T 10 R SO
PRV R B, AT RLE AR AN )15 D R SEBR 7 3K o
FEICR I BRIV 73, FAT 13k T LU Rl AR 70 o =28 RN, Gevt s
RS ME ML T ARG RN T EARAEARYE T 3OS R PRI A KN ] L5 35 SCia] 1y ]
PEo Botr: BN “det - X - n=X/adj” BERE “an b SRl X AR R i el 5 44 38 2 [A],
M LR A FE 250 7. Rk, “a good boy” H11) “good” A ; 1l “I'm telling you this
for your good.” (P VFRIXMFFZAIRLF) H) “good” N&i. BT L TFXEREZ
Ab, RN AT AT AR BICHEAE R, Bt P BERNS L R4 ARG, RS,
JE8R “-ness” WIAATAEE AT . MR TE 5K F LHH, G E ezl o
B N E R EE [ Sl B U [Brill 1995]. S () R4 TAGGIT[Greene&Rubin
19711+ Brill Tagger[Brill 1992]. Ziil 75 0] LURBATAT—Fh4h & T ME2A5 B PRI,
SLH AR R 07 A ()] RN R T RER SR A . 80 AEAXA) %€ [ Lancaster K
2SN BEVE Y CLAWS(Constituent-Likelihood Automatic Word-Tagging System) 5

GENEE —IXAERPE A ShARE R IE T Gevhil 5 A B . I AR A Al A 1A 2RI 1Y
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Brown HEHAE, It ik Ad — A SO P8 S 6 B i (R I AR ) A MR
B, M XA G BT RS . ZRA N IENRIE 96-97%. 1 CLAWS Z )5, 1
PE B BhbriE 2 RGN J7, SUBR ST IR n JoiB S B, ORIk Ba R
AI[Baum 1972] [Lawrence 1989][ X &K 20057 SZHIL n JCR A bRyt e ) 5152 Viterbi
5[ Viterbi 1967][Brill& Marcus 1994][X|& 7K 20051, 80 FARH A, N T HiLE W 4%
(artificial neural network) BIZEHEAHLH (connectionism)P4iT, 1z HIAHZE M 2% [Helmut 1994]
(07T IR E ShAnd B SRR AT T — o R

7F Noovel W TSR PERRE A, FAlT1FZEHE Eric Brill bryE#5[Brill 1992]1 Y5455
fill BAE T — 2R, SR MR AR A N KA bR SRS, S WA 2.
Brill Ayt #s R A 26 T4 R SRS (Kl bRyt Uik, HBEA R T

(1) HIUE TR PERR A ;

(2) WFLCIEBAFRE IR, B35 2] S5 e e )

(3) 7] L A0 R 0 ) WA

Eric Brill TlPEbRIE A BR T AF 70" F 1K AR SE R R BB 2 Fh, B AN BESE R Y. H (7]
] R AR T8 H BB ARBE— AR (PRl R, AN REIE N SEBRI B SO . Fen R i) &
gt WREH: %2 “ I m#a#Ph.D #candidate#. 7, 1fi AN BE IE A A BESE Fr A1) 7 “T’'m a Ph.D.
candidate.”. AIt, FRAME T a0 R 2t

() FER AR Z AT, S0 T WA SR D) o Tk # I R

(2) BFXFFAE A R FF 2L, BN 1B ] 4% BLAGHS 36 S A T RN AR

SSCHE I ()] PR FR T 2% BE B IR IE N & BSOS, I REA BT PRI 20 B 328 5 SO N

w3

©3
3.3.3 AFHE (Stemming) HiAKERE (Morphplogical Normalization)

IRV O ) B ) Rt ) W 5 5 v R R e SR R A FH P I BN oK, iR
5 Rk e A fyin) 5o g g R K Ee A AR, B SOANFER S, SRR )
H RS SO (Term) AEAEAT 2 AP 2 K (AR, a0 RANHEAT HARTE S 402, “computing”
5 “computation” BtASBEEEEFISEM . ELRZENEOT, [R5 10 & P JE A2
U AL SR FARAEA R, M5 BRI RS, e LA 2 2R .

TER 2 B G AR BN A, 38 Tl (Stemming) A2 e i H () —Fiinl )42
B FBro 1w T HiECA] LA BB AR E R, R A R AR ) e Ae Oh s — B . il dn .
“computing”. “computation”. “compute”. “computer”. LM “computable” % iR iE 4
— T “comput”e X THE BRI ZORUL, T HIEGECD TSRS S, )
PON T AU, fEANATHE S a0y, DA e TR R thRe . LA
2R 7 )i TR B T 245 : Porter Stemmer[Porter 1980]. Paice/Husk Stemmer [Paice
1990]. Lovins Stemmer [Lovins 1968] %5,

T TR AR B e L RSO R A5 SAL BRI SRk . SR, X T A) R R SR E
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SRR, LI AN B EERK . FL A EEER A AE T

(D

(2)

(3)

) T HMIEUAS & A7 AE R AL (understemming) S5t AbPE (overstemming) [7]
e FHARIE T ARG NS5 M FFAAEAE— AL (RN, DALk ] b HRUAS W] 3 £
s HELET DR — 71, AKX A o — il 7E i T R AN ],
R R AR H ) 3, 5140 “adhere” 55 “adhesion” i) -l H 1) 45 550 531 4y “ adher”
5 “adhes”. SEPr b, EATRE SGEXNSER . Si4b—T71H, ARAFAEAR R 2
) P ] O A AR AR ] T A B 2 SR AR R T R ), R Ak BE R . ]
“experiment” 5 experience 1] -l H (1) 455 R AR 72 experi”; 31 “ computing”
54410 “computer” [RIFESI A B2 A — 45 R “comput”.

— AN AL R RIS H AR S AR R AR A B, Gl Tl R R A BE A T AR
KA)FHAT R B, MBS 7 AP R d b, FRE, AN Eism
AL AR 2 P EEARHE SR TR DR R, AT FRAIR T A A 28 R R %
A SRR = Bt ARV TR PR 22 S A A B R AR S, i ] Tl EUE 22
1A P ASFRATE RS R [F AN 1, XA @ B B R
TG R Z a2, N BAR T8 s B A I ) 4 a5

W UURREIE, 28 SR, BATRA T SRS 4 ir ks Jat, s R
BT A RIS R H bR 2 3 B 5 Rl AR 25 BR AR S bR SCA P H B & R
A, FEOR: AW REE. SIS SRS AR ) RS
e POER e SR TN, I SR R 4 Rt — A SEBR I, JF B ]

(R

B REAE R BRI [R5 e KB JEE O B D am] ) e S

Noovel [T PEIE J5UR AR T PEARVE (ARG B SeBL, A EE AR A 3.4 P,

foN: TE WL LA P

(1) ARHEEE WA PE P, A9 S0iA Mt Lexicon, WHRAEAE, itk Wo 1705
2 (2);

(2> HRHEIE W REE P A N IRREI 513K ExceptList(P), W15 )& T
ExceptList(P) - RF IGO0, B OO Y 1 AR R, &1l A4 (3)

(3) 3 Py xh A PE R N 2% TransRule(P), R R SAREF 4 HEHN, )5
flgE o0 R7, B RAEDECTA UL Lexicon H A7 AL, WIRAFAE, HtHxt v
WAL R, AR BSR4, T ) e A 1k

4 i w

3.4 Noovel H 15 301 JE I SR V%

3.4 FRALE SRHEREF

SRS R SO B R TR AR L X gy, AN, AR I 20 3 0 T2 0500
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IrHRIIHR IR ST R AERE & A R SORS B L SOR DO T R IR RE D o AE BT AR
ek, AT LR B BAT 73 W S B S HE AR N, JROR B RAT e D Ny
LA T, SXFERTDLHERR T 3, SR & I PERE . £ Noovel [IWFFUREH, AL
ORI FfE PSRN - 5 FI ] b B S R AR

3.4.1 =ZHiA4aE

W FH 045 PR AR BE A T o, 1 00 N AR Ay AL T 2R s A R, —
B o I 75 P R R ], PR E IR, defe HOR B s ) R A R i) . B2
R R A P ] 2 P 7 i S BV 5%, SR SO AR 452 T 3R] 3 K29 540 4% 3]« Noovel
ARG BRI I P 2B 1], deeJa PR A5 FH AR R AR R el B il . HAR T R
LU

(D REFIARAIE N il Ve B2 T BLAEIA R;

(2) B SO bR Bl 3 A B IR E0A CD T LM, BRIt 2 AT

WIS LAt 9

(3 P as R R AT i e, R Had ik,

TEARZAEOLT . BOa ARG A R ISR, IR 2050 AEER Ak 45 H AN
TR, BEASHMRMR . B2, 75O bR 8 T8 aR b H I Bom 141 B
ARSI 258, Bl TREC2004 4F 328 N56 i) T etdiik Gl bRt 45 4D

“ Woodstock/JT 99/NN music/NN festival/NN reunion/NN in/IN Rome/NNP ./,
NY/NNP”

FEIX L A “99” SR IM 1) Woodstock ¥ AR 1T A4, LAIRFIILABAE Ay (1) 2 AR 15
I 7. B, FATTORBE T X4 fe ) i 2.

3.4.2 FF{EIEEE
155 FH TA) b BEANAS S AVE 55 T P 1R 0k HE LA S B vl SRR, IEAN L DAIE$E

X, M)A AR, DA, AR R i B D e A X BE T AL

e A, FATHE—ESINT ORISR PE T I R EE A . AR A BRI ARES

AEP A BEAFAEAR 275, T RF AL 6 7 — AN K R], KA RO BRI 7 1) 1

(R o FEAEEFE AT PR I R Al 2. fidb ot . e Bk a5 .
Noovel FRH T IAG B 2 Gt A & 1 8% .

3421 BIEEA®*

HAG B R VTR S AR M I 71, e R A R A M . RS
BRI, Noovel KM B AG B SRR MEHES @B .. FRE w XT38 T E
RS MIw, DT E AR T
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P(w|T)
P(w)

Horpre POV RS MR TR w AR S T TARSCH) SRR & h I 0 A, P(w)
BN WA RFE A w AE T SCRER & P I A e, b s 55 3080 T A SRR ANAH SR 1
RS . 1E Noovel REEH, FAT T E T HHSCHI SCRYAE D POV DRI 23 1],  TiiHs
BT 50 > LUK SO POw) IR 22 8] o 1 BAT A R S AR POw| G IRIRFALL
AR AL ) PO/, DA R B PRI 2 v, DAL, AR 22 S AR K RS AIE 1)
HAREKANAEAT Al ot

HeFE MIOw, DBORFFE A SRR A3 0], DU 85— 3080k U, Rk w B4 S
R, Bl 5z 38 LI AR, AL, DUELAR SR R ARSI PR B v I
MEFE AR B KA TR IR . BATAE SR LA 1, Noovel RZER M IBIE N 0.1,

3.4.22 X GitEHEE

MI(w,T) =log

27 G R TS ARG w R T 2 O . w RORER w LASMR L e
fiE, T RoRBR T UAMAOILE F0, AR w 1380 T (K954 LT DUFME BL: (w, 1), (w,
T), (w,T), (w,T), H 4, B, C, D 4} 523K PR 0l (6 SCRAA, e 1) SCRS %
N=A+B+C+D, @il &t E A urr:

22 (w,T) = N x(AD - BC)
(A+C)x(B+D)x(A+ B)x(C+ D)

SREE w RIER T 2 R SE AN IR, 2 G5k 00 2 Geilm RIS KL%
AET e H ARGt &, E ORI AE 1 DX 23 ROR AR o 7E Noovel REZEH,
AT G (I 45 R [Manning& Schiitze 1998], #2056 I BEE Ny 3.841. HIEHL
et T 3.841 RFIE TR 4 SURFAE 23 1)

7E Noovel Gt H, FRAE R 45 2 B A5 BAFIE 0] 2 Gl m s e 25 (0] I AC 4R,
H ILE T A B IR ANPI A 7V 2 I IR AL, SR ECX 43 fE ) 3 9tk R R 3]
343 XEEBES TP ELER

FIH AL, BAICLMR T ERER D 2SN RZ 6 S TS . A Ttk
DS I ER B TR (K145 3, Noovel REEJZ 5 20 4 RAT D v 1) 45 A ey th 21— 4>
XML # S 181 3.5 2 7L i —N ) 5 7 e
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<SENTENCE>He/PRP will/MD also/RB seek/VB the/DT general/JJ 's/POS extradition/NN to/TO
Spain/NNP ./.  </SENTENCE>

<SENTENCE_Query>seek/VB general/]]J extradition/NN spain/NNP </SENTENCE_Query>
<SENTENCE_QueryID> 24358/NN 28581/JJ 63288/VB 66983/NNP</SENTENCE_QuerylD>

K 3.5 RS NP RISER A W

Hrr: <SENTENCE>{ii 73 A il P ARvE Ja 16 Jst 4] 53 45 s <SENTENCE_Query>i§
43 A5t A Ab B S A AE e R 2 )5 1 45 s <SENTENCE . QueryID> 4B 47 4iE 1] &3 4% 45y
ME—XT N ID, (TPl 8. 2 T RSO R . AR R 5 8HE B
MFEA L T2 00 2 J5 1 ID P8 45 3. 1D P85 HARIRE S 66, el 1%
PG &5 AL B

3.5 BRSO

AIE K2 TR R 5B E A I 0 5 5K SRS o o) 2 1 1) B AR 1 e o e 24 T
HE, BHRMBAEATTRE A IEFIIA RS R . SIEG R R N HA U2 FrfE S
POFAAAE BRI A WIEK, AN A ERE B RE 5 KA Tk 2, W& 3.2
TNe XA BB E A AL A, FEFIERT RN 2 H, FRATFR M B AR TE 5 ik
P LR P 5 ) A

TEF AR T, 5 R AL PR J (R3] 18 T LL23 A 4 B in] b 2 1] PR oK . A i)l
FE AL BT 1 2Rk P A v = I ] s Gl R BRSO SRR SEBR I R S, (HEAE
F AR RTEIETT AR ESRIER, FISEBr 2 A 1 N B I A T
PR, HIReSE R T 9551 “by the way” UBE R —F) Z RIHHAIE, HA XL,
FEAI NN T BT SR AESR . . BARE S ElER) “MufERa s (PEAR
W) XAY.” HIEMERIENRS “PEARRIAA”, 10 B 5 “A&7 S5
Wiidl. &6 TREC [ 8RR, FRATL T TR T 100 2058 Hh B il ) 1] 1] 32
tbtn “document”. “mention”. “find”. “describe” DA “opinion” 5. &ifl5 Ml
b BN IRAT AT S PO P S A, DAL, BT DR B B 2 AR R A

FRIGZ A, FRATTE EARHE AW T n), R A ik 20 1E [n) B S 30 A IF ) £
FRIMIEH P FRoR T 2 BIENK Rz, W m Ay e AR L H P e e AT 205 B JE
LR bt IR SRS SIS BB T ) A ). 1F a2 5 30 R A )
XA AbBE, n] LAARS BB TRE— P O AN R B A fis =k, fa] SR A e — i AT A i,
ARSI R B 7 IEANTT Z 1) 45

TR, FAMEOE B e 3R] 1 R ek — P A i, st 2 vl — AN a) 1A nl ge
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[FI IR E R EW S & . CEAEIE R A, B EWnal, BAakaiia
e H AN A. ik, IBE45 7 “irrelevant”. “irrelvance” B4 [A I UL “not” 5
“relevant” &5 7N A 58 R LI A) 10T DAIA A A2 300 ) 2o i At 1) ) 5~ 35 v DIARAE 1E 7]
TG K o

To be relevant, a document contains any opinion of the family, the public, the police, the
judicial or even those of the news reporter as to the reason for the dragging. Also relevant is
the ongoing investigation into the crime, the suspects, the juror selection, and the trial results
regarding the dragging death of James Byrd, Jr. Documents that reflect only on the incident

without elaboration are not relevant.
3.6 A HTEI RO

3.6 4t T TREC2004 338 NS3 ()30 Jr W o Ho b AR i1l 140 14 Bh il
RIS K )7 O3 A

5 VRN 0 o SN R R 8 AN S 1= D A e w1 e e 1= A= DUl = e o 14
AT LLEHT A e EA T TR RV SR ) A S 1 A 8. 18] 3.7 45 T TREC
N353 [Ffidr 4 R . Hoh<queryid>#870 45 i (152 B - 1E ) & K RF AL TR 3 ID 3247
<stop_queryid>% i IR AZ 30 [a] 25 ) AP AL TR 3 1D 81 o EATTI SRR 32 22 32 fifiid
(RIbml s o AL PR HE 7 B IX =N R 7 I E EERE AR, AR AT S Ik,
TAILR AR NP R B 4:2:1,  ATIERAE S 3280 ASAN R FB  f) EEE

<top>

<num>Number: N53

<title>Dragging/VBG Death/NN of/IN James/NNP Byrd/NNP ./, Jr./NNP

<title_query>drag/VBG death/NN jame/NNP byrd/NNP jr./NNP </title_query>
<desc_query>drag/VBG death/NN black/JJ man/NN jame/NNP byrd/NNP jr./NNP </desc_query>
<desc queryid>  7411/J]  9968/NNP  17609/NN  20697/VBG  37598/NNP  42684/NN
84386/NNP</desc_queryid> <stop_query>incident/NN elaboration/NN </stop_query>
<stop_queryid>21991/NN 34921/NN</stop_queryid>

<queryid> 7411/JJ 9968/NNP 9968/NNP 9968/NNP 16303/NN 17609/NN 17609/NN 17609/NN
20697/VBG 20697/VBG 20697/VBG 20697/VBG 24744/NN 36469/NN 37598/NNP 37598/NNP
37598/NNP 37634/JJ 37767/NN 42684/NN 47901/NN 50268/VBG 54400/NN 56697/NN 58291/NN
58948/VBG 59580/NN 59961/NNS 63393/NN 69926/VBZ 73647/NN 84386/NNP 84386/NNP
84386/NNP</queryid>

</top>

3.7 ERRHT A RN
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3.6 NIBXBSNEICTCLAS,

T2 /N RS AR S TG B AT R SR 5 BT R 1982]. FEDCHE Y, 1] i 2 AN
FEEOTBR A, AR G B Z W A bRC, BRL,  BUE R 2 HT IR i) 5k 2 4]
KD 17 A N S B RTE A1, RISGE A BOE S R ATR A M SR 2 A FE
SR, RN (5 AR R SIS B 1) T A

M 1983 AEEE—ANSEH] 701 R GECDWS[4E 19871 A= BIHLAE, [ AR AE
DB 53] 5 THIBEAT T 2 IR 9E, $-H TIR 2 A 30N 5% o JoATTrT LU IS Mk X ey vk
GRPIRIE: BB IOREE TR F AR L, W SRR KT )
DI DGR T B RICEC R D V) 4y IN- B R 42 70 (5K 2002], & 0504
FIN T R R B P [Hockenmaier 1998], £ £ /2R Z AL M [Wu 1998]. 5 8%
BT RIBHE R E L 2e 2 2] J7 4 [Palmer 1997][Dai 1999][% 20017, X 42& H A EL
Bz BRI R TT % . HBII G RATN G SRR, (FiE-me AR, ek
#AH[Peng 2001], B thiEA S, ZESCBRIN M ARG, FEA RN S ST 22 205701
Si e — 7, RRNGREE S, e T rTINGRE RN vk [Palmer 1997]: 53—
DI, GEvE JREAAE S AN E R — SR R 8 S O] L i ) A LA A
oo R, AR R R EAMNEAT I I — SRR YR SEOE, W T R4y
[Teahan 2001] , 7328487775 [Xue 2002], Joial L) B 1B 2 21 77 [Peng 2001]. H AT,
SN e ORIA B ] I SCARTT /3, O AR R GRS i, et o
LR A2 = 7K

S b, DU 53] 1 2 SO0 D) 2 RSO R G s P o D) 438 SOR R 6 s i)
KT HEERYI o T REPE, [RGB TH0 T HAHAR ] (I EAf AL B . SORPEEIR 2, R
WA R 53 B LASRE ik, I T /- m MRS . e A6 “ bk B g
WAL, CABEEIEEA” AN P R AR R4, SERR DI I, X7 S
T, 5 U ARRESRE R, RSB RII AR« TEART K /8

@ AT EBMTITRAE, L& UE—EE G4 &£ “Hua-Ping ZHANG, Qun LIU, Xue-Qi CHENG, Hao Zhang, Hong-Kui Yu. Chinese
Lexical Analysis Using Hierarchical Hidden Markov Model, Second SIGHAN workshop affiliated with 41st ACL; Sapporo Japan, July, 2003, pp.
63-707, {EIXHL, POEISCI SRS XN Rt L AR

@FRATIX LT U ) A B e T PR A A O] St P B W i SO RE T IE WA SCHR B, WA BRI M

38



55 =% Noovel $5& KRR TE & 7047

JENE/ A

SCHRTYu 20010 D) 3B SCHEAT T3 UF I TR AR, 5 LN T W 23 8 T AR xS
WA BEREAT T8 RIRR . B HTY) 20 R AT 70 8% Ze e A B DU 5K 1998][Kit
2002][Zheng 19991, A IET XA —2RES, GIN T SO RIIAE T AR 2], G|
N i) R 3 TR R 4 08 ) [ Luo: 2002 E A SR AT T, FEEH R s
TR FH oA 65 vl A R PR B 1 R SOA e AR SR R B AL B B T R N4
% A RINI B S5 A 40 ek . FETERMEEAS R M4 AF N, AT SR YU — 1 th B 2R
RS 41 200 [ Luo 2001][Luo 2001(2)][Sun 1993][Tan 19997, I — kI T~ M 52 21 (1)1
TG ECE KRB L 44 . H AT HLE B (R R 7 28 KA KU Iy L S
R THLRS 2 2], R BB S RIAI5K 2004][ ZHANG 2002]. FET- Agent [ 5[ Ye
2002]. FE T2 = J0E 5 A [Sun 2002]4%5

S RSy, WA S U)o HEBOR A 6 S Uy T A
TR . R, B TR R G BZ — AMHIXT G (AR ME A = 5 T4
BLRRG o R ARG S PR AE RN 43 W] AR AT, IR 25 SRR H 1R A 6 5 ]
B REER I E B, AL, AR TN, R R LS EE R R X
AR E A o RO ) A RN R B SR A R R, 2N BRI A S, H
BB I S5 9 . B 1A B KRR o 110 o s b SR R3], AR B3
AN A SRR UM B ] — AR R 2, — B B8 SR A8 s A
BUBEAT 4 T 1AL B, R BB A VR B TR, 82 G — A S, )
OG5 RANIZ Gi— (MVPAE R R o B2 S B0 A I UERA SR AE TR K 46 15 I AR B 8K
(RIHSFERAL, A BR A7 ARG ] . BT B R SESOARRE, R R AR AR

BT T I — Pl T 2R B Ty B [ 7 v2:, B AR DGE SR D)
S HRBG ARG AR YU TR SRR R S AT S RS BN D g B e A
Hro G, FETACBRMENBL, SR N BR A 2 Uik, D 049 3 Be 7 o B Stk
NASKHYI G5 B, (R 45 R b, SR IR)Z B SRR R i E I I A4
M, IARUCRE S 2R DB IR T A4 M B 2 FIU 4 AR5
PR 0 A 2 S ] AR U5 SR IR I N B2 TR D) 4 B S AL oy, RSk 5
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B SCIAME R, e il 5 5 & P 45 R 5E 4 o B 754 R s ¥ 3 1) &5
R EHATRIPER S Dhn . A C @ N 2] T RS o S DO RE i R ¢
ICTCLAS 1, A% T 84714 inl FIARVE R . ICTCLAS 7 973 & KAINIARRHIEEE B B
I PFIIAT 2003 4F 5 J1 SIGHAN 2875 () 5 — DB i R B84, B T AMB s, 2 H
i Bt DO AT R 2 —

LE R THI /N1 L, AT A IR J2 K B R RN T 1R 2 V8 5 AT (R AR AE S, Bl S
PRI T 2RIV B TR K5 o S RO kT £ € B Y B () oA 6 i RO 5%, A
BV oy HEUS 1) N—dp LB AR V) 5 s, S 4t 2P 4 A R Aot LR &5 2R, DA R K
973 FFIBOTIAIE B3 2y 1 K€MK S AL, R4 7 AT
3.6.1 BRBROEEMERBIES S
3.6.1.1 BRI RAMLA

(T 454 (Hidden Markov Model; HMM)[Lawrence 1989122 it ({1434 B WL A1) S5
VIIE, R ASRET AL AR T2 M o AR, AR T SRR HARTE S GOk
LG5 HMM {58k AT 5, Sk, SCHR[Shai 19981%F HMM HET T EAZ AL )42 H
T J2 Ik B Dy (Hierarchical Hidden Markov Model; HHMM) .

75 3CHR[Shai 19981 TAESERN I, F-ATTR HHMM JEE 7S04l M=< Qx, Qo , 4,
B 11, D>, Hh: Qx ATMUREES: Q0 AMMEIRATIEE: 4 JIRSHBHIE: B
DPARAS BOWME IR R FE R . TN WIBIRE M s D o M IMEREE. HHMM 5 HMM (1
FE X HIAE T

D CxFREMFT N ¢f (@€ (1,...DNIH § FORIEZIRTE T2 HMMORE
TR s d R RESTE M PIRZ DGRBS, TR TE T —MRBER D-1 IR R 451,
CAARIGVREE N 1, B PR N Do d<D IPIRSTRATIRZ K R4S

2) B AWIIRE ¢4 (dE {1,.. . D-INFAETIRE, TIREET h ¢, FramTIR
BB AT RBFREE, dr1 2R rT 122 HMM RS T4, %2 HMM

atqhr=(a; (@) F¥ay; (¢H=Pgd g D)

AR A A R D g RIS AR IR
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S gD =79 @)= Pgd g, HHIELRE SCAT LLER 5 d 2 HMM [R5 —
WA A g9 BUAE d+1 2 HMM [ B0T R

3)% /2 HMM w1, %5 D 240 E AR B (2 45405, RIRZS SO0 1y A%

D=b D,E\:b D: D
U= DR @ZFOT) S, BT MR R

BIIE, HHMM (15500 A T LR 0

A=i(ay

—{{4q?) KIS (O] 1By

de{l,..,D-1} de{l,.,D-1} QQBZ_KJ:’ HHMM?’T:DZ] Hjjjn/i\;@{{‘mﬁ
FAI) HMM,

3.6.1.2 &F HHMM BIXEXRZRIEE 7 HTHES

X DU ST 5 AT 8N 2 TR AL B 5 R 1) URe i, A5\ HHMM 48— 4t
B, AR T T Y) 5 RS S P IRE B ARG AT U TR
1oy WREREIL AN R SRR, & 3.8 k.
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Jo s &

J 915 45 [ HMM

wﬁ%ﬁﬁﬂ
N-% 42 7% AR ) 433 P

Sy
i Niéﬁ-?% 4 /5 HMM

=

PN — It
I DTN )

S| | A S0
ﬂ%EE‘JiN%%
RS 4

BERTE | |4
AR TR
P '3 = /,/’ K 4]
e |l
- Jjﬂif%ﬂ
EL
£ 1 g AR
iEEA 2l

EEYS
T LER

K 3.8 FLT HHMM FUGE i)y 2 HrHE 2

Forpr, N-fpc ki AR R0 U1 20 v AP A48 N AN A e 85 8, U1 85 R reE
TSR I o FERENRVE ST AR T, Te ) 43 ] AN B I o ) Bl 54
EREARG VU HRE o SR R LA T T RlE, 7R R A i e A A 4

JR D)o R ANE A T I AL B, 32 AT 55 2 4 LR 4 R D) 4 DKy 43 1] SR
Fllo 3 IR TR 2 0 1] B B NME L TT, fEsr i R, AT A S ia], H A EBANRE
ME— 2075y o A3l FRRR A DT, bR A LR T R B S AL AR
FH. A “2002.9, ICTCLAS B H HIERS TR A AT 0 W1 3018 S5 Fe 910k “2002.9/,
ACTCLAS/H)/ E/FHASASTT 6 5407 AEIXZ HMM H, 85 2 i b i A 1
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=y

A0
=

Sy

el
I

&
5

3.6.2 T MBI NIREE

AL T HAHMM 125 )2, MR AEpTa RS S PO s SR 317 B9,
Forp, Rt derh O IR SR B R S 1%
WAL o ZAHBE /O3] N ECR IDict], IERATTE CHIIRZR B H0H : Dict+6.

A T LB PIAT 1 i f A 3.9

H%,

RS E N, BRI ZORSR AR LB g o, AR SOANEEIE o 13k #T 1
B AR R AR PEARVERL AR, AN 5 T A ChRE R A A, AR EAEE
o P EAHPGE AR E S 0T AR 2 H R R S R

[ w, iff  w, FEAZ i) il s
PER iff w; &A% andw; A& ARG ki)
LOC iff w, J&Hi4 and w, J& A & 1il;

¢i={ ORG iff w, RHLHI% and w o & 5t
NUM  iff  w; 23] and w; & A8 51
TIME  iff  w, JEHf A and w; /& AR 65K 1
\ BEG iff w2 R T MIT AR bRL

3.9 15K
WE AN TIFIS, S AT R 45 FACH W=(wy,...wy), WX REfRIZE
SFEFEH C=(chy-..co)s IS, FRATHUBEAR BRI AL WHE N B2 07 45 R
.
W= arg max P(W)
w

AU DO 2 ST e 0T, #9381

W" = arg max P(W|C)P(C)
w

B ZEE VRS, WA A, A —Br HMM e JH45-

w* = arg max ﬁp(w,— lej)pleilei—1) (e co AT IR FRIE BEG, TR
woi=1

NI, ORI, -

n
w" =argmin Y[-Inp(w; | ¢;)~Inp(c; | ¢ )]
w i=1
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AR 2 12 e 52 S, A3 wy FERZ O BUBGR, WA R cmw, BIE p (wile)) =1
NUM F1 TIME P31 (A4 A5 4 1E W 3232, ICTCLAS 1] LR FH ff e 1 (A BRARZS H 3
BUATHN, JEA EAAAAEE SCA A R T, AT R A i e MR (R 28, bR 245 5
—FEALEE, AEN AR SRR, AN p (wil ) BEFRAEAE R — A HH, MRS ) 7
B Uk, iR, FATH SRR G p (wilc). TEE] 3.10 7,
AV T “BPEAR 1893 AFUEA” (K TeD) ol Bl o B HTRIN 41 45 Bt 46
TR S BIAEHCT A E IR AR, XA MR R R A ), w] UKL A,
Dijkstra S5 TRIEUK AR o

FESZ R N T2 00 433 HMM I, Y1193 350 SCRE AT 61X — K580 Py OEAT Rl S HE e 2
AR g AN RS ) A A T T A G A ] wys BUNHZR ¢ RS RIS
(K] p (wilen)s A SCIRIBE IS T3 15 R 2K 1 R 3K 1P 248 ) 85 (1 e e JEL B

p(PEB)

pURIPF) _ pP(NUMIZ) p(FEINUM) __ p(HfE[4F) p(“E[#E)

p(EIS) p(EI"E)

p(BE[TIME) ™\ p(HE | £F)

p(NUM|PER) -~~~ p(TIME|%)

‘& -~ p(TIME[PER)

__________

L AP RORIAE BT (0w / o), 45 SR R BB B p (wi | ¢
2. A LB AR R E HRE S p(ei | cin)s S WWIBRTT AL B WG R
3. “F PR AR/PER A0 Lk 3 40 2 A4 WL HMML 46 I 2 S 7= 2 1

3.10 BRI —oet) il ARl “ BIEEAR 1893 AR HEAE ™)

3.6.3 N-REHEZ R 5 HEE SR EE o
M TGRS BRI G, V153 B SC— oy Ry 38 X SURNA &8 Lo “ B 1 /g
SE MR AE B S, IR NITF BRI NF W T — AN A BB
MHEE A EF D18 ] DLAy Sk 4 Jay B SR Ry iR o 4 ey R ) A2 L 20 45
AT AT SO BRI 1B o I RERASRSE T, AEBRZ BB AL

@XM EZIRNE, B8RP LIS XWIEAREE “TRET, XIBEIET N-S i B A2 00 SO iE A B o 8244k, 2002.9,
Vol.16(5):pp.1-pp.7; 7> X 28 —AEE& RonERIH .
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N, WTRAE B ¢ SRR ERARSE/5E T A IR B RARSE/ 58 T B, SR
B 3C5E 4 ] LIAER) T NIEATHERR . ATIIT SR AN (KPS CR) 1 s 1 R s 3L R
P B AT KBS R G AL, R B g R 2 K, AR SO L n] LR AN

FATRIUE N-F R AR V) 73 FFERIS (5K 2002]0 HAEAB AR LRI DA BL Ok
BV POV BRI N ANGR, AR i G R I RIE R & o ARG sl Pl ]
PRESFRNE T2 ), PRHEE s A I L THA O R LAE R . SCBr b, N-f
AR IR R V) 0y O AN A D) S R N ER-Er o — 5 THIBE S T B /D D) 23 7 ik K 5
IERRES R RE, 3 J5 I SOR KRR T U R 22w K, 3847308 22 10 Bk .

VAT I PR B /D MR (R 2 45 2R, nT DL oK B 3 O B 8 S BURITR 8 5%
e WV HPARAES T Wy, o AT E Boi 2 D) AW, UORE - A
H RIS R, XS RAEAE 2 D A AR SR Sl i A, XN, )5
WIANAE ATAT DI 2R ), BORMASIREF . R 3.1 45 T 8-Ie i An 5 ¥ SR AE D)
o3 8 R AL B ST IR LA 4

Tk MamXE | Y15 EHE EHRNSBER
= NI 1 1 85.46%
&Y 1 1 91.80%
= PN S 1 1 93.50%
Elpin >3,424,507 >391.79 100.00%
8-In il R A% 8 5.82 99.92%

3.1 N-IgRiggiety W SRS H
AR
D)D) e KR AL )1 7] BE ) de KV 70 45 R
2) U173~V 2Bt i HA 1) 7P D) 3 45 RAL
INRVIFE = SR b Ei kT RS it
DTN 200 T35

[FIIN,  BATIR foe L Y IO ME— D) 70 bndE 4 R BEAT 1 IFIBOB I, ISR 52
RS T TR ) 120 X3 WA GBS 99 0 DL AS B S, e 2 1 5 I8 SURIAE S,
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SCHEER B T 2253530 2 80.00% 411 92.93% .
3.6.4 RERIAMR SRR A%

RGPS D g ARG 101w KL AR ¢+ 20 W5 p(wile)o
PATHE N M IE V) 53 45 R 2R P 205l b, 51N T 152 HMM SR S S 5 18] 1 3R
3.6.41 REFRIARANFBERE

FIRE TN B T 4 1A A RALL, FRAT TR D10 4343 380 1 48 AN ) i RO A 8 33 iR
I IPER, BEAT 22, JEREwm BT N R AR b M . 36 3.2 R AL BN M k.
LR oy o SCRZRARLE, M ARRIR: B X Z0ER, MMt S5ie%
MZIRFR, W —Mar A2 A A, 10— ] DO R 2 AN

fat BEX w1l
A N4 E3C N/ YT I K
B NAHT 3 WAt A /30 42
C Hh [N 44 B 2k ST B
D e R b e
E MEAIF kA A A
F e i/ i
G N2 IS Zixl. P2
H N2 5 4% T X2 HIK
L BEA SEMA/F] « NG/ %%
M FEA IR S I 871 | #48 P%
N PR S/« Mg /PL 22
0] HA N4 K NSRRI —] Bl
X L] BR/EL WK ARE B 5 15
Z He AL KDY N

£32 NBURIMmEE
3.6.4.2 ABIRESRERIAIRZ
ST AN E BTG 20 5 B W=(wy,.. o we), 7B — DN ESITEEN, B E
R=(rpy...r) A C AT ETTH] . BATIUER 55 K 10 £ (751 R Ay S5 2810 # C bR 45
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Ko MEE 3.6.2 WWEL 70 (U HE SRR, BA TR & T LIS 21

R* —argmin ¥ [~In pOv [r) =T p(ry |7, )] (b rg HA)THIITARFR D BEG, R A))

L

R¥ATLLIE I Viterbi %5 Viterbi 1967] [Lawrence 1989045 5]; K] 4 45 H T 7Ei2%
Fe 3 “ B/ R TIME/SEE ™ ) Viterbi SEPRE N4 A ORIERE . GXH TIME 2785 1
D173 i B 1 1 B ) A FRARAS B S LU R O

E S M A €7 5 (R B L, AT m AT S 8 S A D T 552 IR S 20 A 5 3
R AR 311, FRATT T DL AR e A (bri 45 R “ B/C /D 4/E TIME/B
WEA=/Z” ifi CDE 1EAF R A SRR GE N 44, Il “ B3R #RU 0 A4 PER.

PO R ARG 7w, 04 ¢, RS fEn] LAg 21

— k .
POWIO= [T p0w,., 17 000, 17 )
j=0

Horb w5 p, p+1..p+k-1 DR 2 BT B
)5, DRSS MR N AN 2] — 70 HMM Y40 &b, Rt i —RE b i, s54
AL, K 3 IR TR

-InP(D|C)=0.46 InP(DD)=0.0

o

\

W
|

TIME/A,5.04

#/F.6.76 (TIME/B,3 .2]

TIME/Z ,4.71
F£/2.10.23 } '
#/0.5.70 #R17.9.60

WERR: 1. PR AR R W2 ¢ M r, -logP(cr | ), LR AT Viterbi ZEHR4S
2. BRI AR S A K e B B ogP(ry | 1), IXHLBCAH HRAIH

WEAE/B,9.08

E/E

f—

ik
WitE/7,10.05

3.11 A EFRAER Viterbi 5V 1EL L FE
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3.6.4.3 REFRIARIRZ

A A MBI AR E Tl TC B ) N4 44 SR8 sk n], G ok | AR R
“ S RIS B AL S TE 7 R T IRXMIRE ARG s iw], FATIEGE A ERZE R HMM
PO R, SR AN BRI AR G ], ARG AR b, E kA ] R R
R R B, Sl AR S R LR (R, AR L, P R E
A i . LLYIAT 40 1 T < /LR RS 7B 8 3 b, BRAT TS RO«
Rk” A “XSBUE” N4 PER, 1327 1AE 28741 “PER/AIPER/ZLETE ", e Z8mtn]
CLRGI 2 BOOHUR 4 o SRR AL B 278 T-REBE R LR 0BT I 4 1 O AR dts
IR o

FATHRINZR HMM £ (02 500 TE RS AE LR TS 5 0T D) 43 b v R IR il
b B SRR R SRR, H BN RS 2

3.6.5 L5454

RICHHMMIR) 77925, FRATTRIE S L T oh ST DO )75 0 AT RGEICTCLAS  (Institute of
Computing Technology, Chinese Lexical Analysis System, i%ZZ04¥BIIUEALAISC
R, BIAILE T S0 ARG S AL FIFOT G www. nlp. org. ent I #, i) . Rl
AT 15 HICTCLASTEAN [F) 464 T MR L5 A, SRR ICTCLASTE [H K973 9 UM LA Bl 35
B BRI b FFIBCRR R 25 58, T A R BRATIAE 58— Je [ B 233 R ZE o ) L BRI B0 7RI L,
A BB S N R PRI SRR VIo» IERGRSEG, FAZIR AR #ETAGL, "N A7 1 PE Az %)
HTAG2, v 44 Ak (NE) WU TR 2R PR G (B 2R,  DAKF(E. eI @ Lo .

SEG=111 73 IEA 1) 1] 45/ S5 11 55 X 100%;

TAGL=_EA7 iRl PEFRIE IE A EL/ 17250 X 100%;

TAG2="F 7 il PEFRIE IE I EL/ S 17450 X 100%;

P=1E A AU ENEH/ T3 H % ZENE L 4 X 100%

R=TEAf VRN RNERL /1 ZRNE S H X 100%

e RxPx+ph) | IXHEAIMB =1, FRMF-11H.

R +Px 2
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3.6.5.1 &7 Hh5 HHMM

AV A AL KB S0 5 0T T O H AR R AT T IR AR o
FEN HR 1998 45— 43351t 1,108,049 1] (35 TR L, FATREAT T 40 F PUM AT
TP RE IR
1) BASE: JEHENNRK, AU B im A vEAsid, A5 N Al 1H () HMM;
2) +PER: 7t BASE [WAEfl F 51 A A4 30 HMM.
3) +LOC: 7F+PER MLl 5| A4 5] HMM.
4) +ORG: {E+LOC IRl B AL 4 ] HMM.

K302 gt T ORISR, VR B0 IR 3R SEG. _EAZIEERR XS % TAGT .
AR PERR AT TAG2, ARG F-1 i FP. #4215 1) F-1 5 FL LLR AL 4 )
(1) F-1 { FO.

100

S80F]

60f]

40F]

20f]

0 SEG TAG1 TAG2 FP FL FO

| @BASE B+PER O+LOC OI+0RG]

B 3,12 DURP S AE N falvE o i PE RE SR A
M 3,12 R IRATAT LRI

1) W5 %2R SR E N, WS BB E ST Hdr, A2 5]
NI, VI IE#i% SEG 15 96.55% M) 3EA I, HnF] 97.96%, IGiEE K. N4, Hid .
IR 25300 HMM SIS, V153 IE#% SEG.  EAZEIVEARRT % TAGL. A7 Phbs
XF 2 TAG2 A% T 98.38%,95.76%,93.52%. XKW : %2 HMM i & 4
RAET RIRAEH]

2) [y, BEFE#ZE HMM BN, AMURCRINEE & T A HMM (M2 tkRe, &
S TR)ZE HMM AR HRS 5 o A4 405 HMM IS > A4 000K F-1 i, S2EI A 27.86%
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$eTH 5 95.40%, A2 K170 HMM KIERZFREE R T 1.41%; S AR5 HMM 515,
U2 U F-1 (B fem T 35.59%, [FINARZE A2 SO R T 8.49%, AU
F-1 {H IS 3] T 55 10 95.58% . JLIRBITE T imfz HMM 14 By I FH 7 A o 24 1 i)
[, VB T HMM #2 BSC, FIFBR TAGZ HMM AR EE . lin: 7 A4
PO HMM AR SR <R RORAR AR by X B A4, AR,
R LA VU HMM 25 IERK “ X" VR A nl, PRIIA 3 7R 7E
3.6.5.2 ICTCLAS 7£ 973 il 9N 45 R

2002 47 H 6 H, ICTCLAS ZJi0 1 [E 5K 973 Sy WL A F 2 58 B Ber T Iscor-an, )
SRS

W A SEG TAG1 RTAG

wE 33, 348 97.01% 86. 77% 89. 31%
ESJUN 59, 683 97.51% 88. 55% 90. 78%
X 20, 524 96. 40% 87. 47% 90. 59%
et 14, 668 98. 44% 85. 26% 86. 59%
g 55, 225 98. 12% 87. 29% 88.91%
20 24, 765 97. 80% 86. 25% 88. 16%
St 208, 213 97. 58% 87.32% 89. 42%

% 3.3. ICTCLAS 7t 973 VFll b ()i 25 4
LRA
1) A [EZK 973 SERUHL B2 — B BOF I A vl s 4541 i s
2) BRVEAD IR ZE RTAG=TAGL/SEG*100%
3) W T AR VERR A 973 L KA RARELRA BN, B LLRVERRE ) IEAf A2 )
ek
LR MRS LW 35T HHMM (¥ ICTCLAS 8 58 b (i e DB 1R )2 T8
FOPHTINL, AL AL MSRLR SR L, ICTCLAS #1431 45 R LI H
3.6.5.3 E—mEPFRS 1A AFRITFNE R
H T B MPE AN R D7 VR R VR RE, BB DU [ B o SR S IS 2 (41t
Annual Meeting of the Association for Computational Linguistics, 41th ACL )~ % ¥ 308 FF
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2 BREIF 5T 4 (the ACL Special Interest Group on Chinese Language Processing, SIGHAN;
www.sighan.org) T~ 2003 4F 4 J] 22 H % 25 H28 70 T 55— Jm B Br i 23 18 vFl K F€(First
International Chinese Word Segmentation Bakeoff) [Richard 2003]. )44 2 3% 73 5l &2k 15
TRBE 6. KE% 6 NMEZKRMX, Ll 19 KN, BERTE RN 12 K
AR

RFERBK BT RN, AT LR AT 1071, FERHEERIFRE S 512K B ALK
7 CRRRRD S SN PE CRRTARRSO . At R CEURRRD, & “rhlbe”  (Bifk
B BEFFRUESS AT S5 (Track): 52 FRIZRAT 45 (Close Track) A1 A2 BRI 25T 45 (Open
Track).

ICTCLAS 73l Zn T SR BT DU 5SS, TSR Z RIS . Hrh s M
P 52 RN AT 45 TR 2550 7343 0.881[Richard 2003], A —; dbatk2E52 BRIZAATS
FLEE 1 0.951[Richard 2003], #4405 —: bt K IRUNGAE 55 &5 150
0.953[Richard 2003], 4 #55 — {HFFE NS, FATERFIPRZ N, KEICICTCLAS
VARSI U AZ AR, % 2 IR B S RS ) B A 4] v, [RIFEEAS T 0.938[Richard

20031 5B 1555 o
3.7 KENG

X5, WATESLAG T ARE SR, IS T BRES RNk
AL, ARG, PRANEDE T REXEBHE RACBLIN 3SR R TE J o rBoR, Ik THZES
73T AE Noovel R H LA ENE ] -

FtX Noovel 1D JEE 5 M EEASEWr ). WIEY) > WEbRE LU R Ik
Jilo BAT—— I TSI TAAAL N S WAE, ST VAT T RIREEE. RS
AT LARRREAE b, 2550 E BACHLINRr =, $EH T A BRI St A it

TSR 2 F AT A ) RS DUR 20, B3R T — M T 2 IR R
DUERZE S s, BIERDOES R WVEARTE . D)o HEBOR R 8 i TR0 42 1 3
AN SRR BB HES b AR R IR S AR R, 2 RIS B R ) A SR D DU Al
BT T ARAR A1

{5 AR AL B L PB4 LA S A ) 0 Jes - A0 35 o SR AL I

FEHE BRI A b, 5 TR AL BE S R AR PR RE A 1l D Fi sl = 73 H ) 1013, IR AR
AT € 0 W) BRI TE AR, IXAE ] LAFRERR T I 22, SR & P fE . 52 Al AL 2R
KM T wVERLIE R RE AN AR, AR R 1 X E B R e SR SR
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Lo FRALEFERH] T AR S 2 Sorb S G0 s, b 2B Rt i T AT X 20 BE T IR F

k3] o

AT H T AR B, HRUE T AR R AR E ST TR, &
ATE S0 TR BRI 20 A ] S el B 1] KOS, I m] A B 8 5 B e o i+
PN A . HOG BT PR By 2B AT DX AR B, 73 & I R 250 55300 ) 254

IJa, PSR oM I b a2 A H 2 XML R RS, Hdh 3285 3o o
0720 ) L URF LR U ID PP A, de 28l LU TR0 1A 0B SR (o5
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¥ME Noovel AIFHREE XSS

4.1 #tik

FEIRJZTE 5 0 i b TRl 45 RIEA b, BATTR] BB RO ) BOSOR & Ai (AH DG Pt
AT, IR TS R R AR S I SO s A1) 7o AEFT A B 5, A) T IR
RERIL Noovel FREGUIR[AIZE A — b A5 S Brfd BEM R Ay 7 Hi B,
b, AR R AR R HT i EASI ( Hedh R U, LB R A T (e JEAGT I (14 A [ 3R A =

MR T H HIAEAD SO DRI SO R 20 B TR R (N AT BREY B, TR T4

FRIRATT B 585> 7E 1.2 715, MRS R € XN DR(Q, dy)=TRUE 4 HAX
MR d, 5EW 0 MK BN DR(Q, d)=FALSE; #foef] 7H&E X h: SR,

S )=TRUE 4 HAV Y 0] ¥ s, S Q #HG; 50U SR(Q, s.)=FALSE. {EiXxH, DR Y SR

I3 T I T SCRS R R AR ) R R AR

RIEE )RR PR B, KRR R AR SO EE 1) 1 5 IE )
PEIIAR OGRS, R HeBUs n) S5l (0 AH DGR, e, FRATTSS 3408 1 ) 2 v AH OC B i —
SE B 300 ) A A DGR LU /INIR SO B ) AR R R 45 Rk [Hl . T AT S0 5
T HTBRA TR R R AT H A 41 1 ) AR R AL B

h T R R, FRATT ORI )P S, B AN TR e — /D
R SR, Bk, SORIRT R AN A) TR RAEAE L0tk o IXFE, BATTh T LA R SO A )
RIGG — R, Ak, BATE SR A) T IR A, 38 b ok SO 2R A
Pio XMMGENIE G TR AR, MIARERE Y RBSCRIR R Y. ERRERE T, AE
F2 SR (1) £ K R F A R, IS TN L T TN H TR TR R E AT
%o

AFE R B IR = A TR R AL RS A MER B 5SRO 5
J&, AT B TREC2002 5 TREC2003 HI ¥t L7525, FHe4a B airdit.

42 AEZEREREYT R

A1, AR R OB G A A, ik PRI 5
i REBUTA 5 MU L7V, JREEXE A T ROREA, DT TR A )7
2.
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421 mMEZEHEEERTE

i) 18 25 [ 47 (VSM: Vector Space Model) 5 SCRYAR A [m) o [m) 11 R4 — AR —
MERRIEICER, R LUEPOE AN AT DU TS 5 o 1 — AN B R,
AT DU A SEBR R S n a4l 1RS80S0l R R AR A T R — AN SO AT A BRI
3 2I[VF 20037,

#£ Noovel ', B—ASCRYEE A P2 IES Ty 5, BAEH T —F&
IR TE 1D, EATTHAT AR ple— A “HFE=3 a7, BEANElE ID gl R ik 2 [ v
Y, ORI AT DUA R A SCRY R IR TR ID SRR, R T DL SO R IX
AN ) R R, AR 4EN N AMAERE ID, SCREBEEEAL AN A XA A A R AT A
WERR A SCR ) FE 23 R), B ) B ) o () A TR AR R 1 7 V2 AN ey BRI AR 1 5
SRR b PR E R SO SRR T, AT A — i AR R AR AT LR R R
RS, R BRI R

22 WLy i) 525 () A 28 [ Salton, 1983][Salton, 1989]H1 Salton 25 AT 60 ALK L, I
SN T35 44 1) SMART CAK R R4

4.2.2 REFEERTE

Y (Document): HHEEAME S/ S AT, M2 F— i SCRECCA
Bl Ch)7 RRFEE IS ). ORI AT LUZ Z BN %, ASCHITIR AR X%, I
HAKE SCARFNSCRYBEAT DX il o 058 SR S FH o, FRAT T4 ) 1 A0 R S PRV R IR SR o

$FAE (Term): ORI A E P A& I BEAOE 5 AR KR, AR 5 A G+
L L IR AT Bk SR, BENIGRONRRIEIR I (Term), 4 T RIBTT{E, HEE
FCONRFE o WISCRY D o] LUHRHESR G RN (e 125 o005ty D5 HoH 6 FFIE, 1<k<S N

FF{EMNE (Term Weight): ANFEIFHRFAEXS T 3CHY D LR EAF], HIRHE ¢ fn
BUE wy SRIEAT AL, SCRY D WIRIRA (s wis s was oo tys W), 080 D (wys
war oot owy Do IXIIRATUURAE ¢ AL wy, 1<Sk<S N

[ £ % B4R E! (Vector Space Model): 253 — N HIRTET X D (115 wys 12y was +o%
tne wy)s e RSP RERT LE R B, XAFEAE S E PR, Al sk — e
WIXERE . A T e oA, FRATT 20 o AR SCR TP IR S S U, [R] ISR E AN TR R A 2 TR AH
AT 2 AR, XA LS (o, 1 -0ty ) B N 4ERARFRR, 1 (wy,
way o wy O AN RARERE, B D #E e N 4E2S 8] I —AN ) & o FATFR D (wy,
w2y wy D AR D R R N Bl A (A

I ) B AR, O SORY B — A 1 ] LU S SR R IR 2% [A) b g e ——
s RGOSR, FRATIAN AT B X — A RO DRI, (n) R R R A R ) TR A
R R TARZ IR A HE N2 e — J7 TR AE AN BRI o5 R T A BN 2% s 53— 7 T )
S (A 2 TR IR A, I TR RN RS IR B . AN, 0TS B
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WAL, AERSZTE T i B, 2eid s A AR B FpIEIE s, BA PRI PR PR
BT HARKRE, XA R R A SRR UL, XM AR A

4.2.3 ERAXEHE

TEHEXEEE (Similarity): Sim (Q, D) HT RS D Fitrif) O 2 8] A 711
FHRRRERE . 430 D M) O B P RS [V 1) B i, JRATTAI0 AT LR o o550 ) £
2 TB] FRATVBME DK J8E i SR B A i (R AT DR L

e A SRR 7 A U SCR DRI O Z IR s A, B

sim(Q,D) = Z Wy, * w,,

teQND
SCAC KL B A g FH R ARABL A 82 2 5ot 1n) S SR A AR sk ek B, B
qu,z wy,,

Sim(Q, D) = —=22

2 % 2
\/Z W * 2 Wi

teQ teD

bz Ak, BATE R LR R 211 5 e £, dnMinkowskilFF 25 pR 4 .

1/r
Slmr(QﬁD) =[ z‘wq,t _WdJ J
teQND

Hrr: & Minkowski %
Yp=1MWF, FHA “city-blocke” FHE;
=2 I, AR (Buclid) &
M r=ool, APIHE J(Chebyshev)iE £

4.2.4 HAENEMITSHIEL

FERE THRAEZS B LU, RE SRS ) 5[] 524 T I A R A AR (10 Aty 5 1) R, R 2y
flivh ) AL . JEA G S s FRAERCE 75 ZE AR EL S b s et L ) R E 22, [A)
I B A LR, ROBRE B E, HAE KR .

ST R U AR B SR SUR RS RGE AR, N T
W EANFIAUE . X IMERE RO, et A sy, ARMEE H T RIS SE AR B 3)
BRIy RRSEER TV A S G A AR, AR SRS T Rl 2z R] R SR A A
GG BRAG TS AN RHE FIBCGE o FFAERCE AN TR AR N R EAHSG, P IFAE
15 “TRZ DY e 1) “ et a7
4.2.4.1 “tfridf” fhit

Noovel H K H HAT#AT 1 “tf*idf” (tf: term frequency; idf: Inverse Document

@ City-block F&HIEIR T BT BRAL L, FRAT &0 A RERS X f 2k, BB IS B EATE, R 52 AT, Rz
iy City-block 255
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Frequency) AZURIFHAE, thidf (FEMRZ AR, TATRHMBEMF AR Y-
w(t,d) = log(tf (t,d) +1)xlog(N / n, +1.0)

Ho, we,dy EFIEEE ¢ £ESCR d R IOARLEE, 10 of (¢,d) NFFAETRIVE ¢ 4630k d
HILEIIR, N ASCRSE, n M INZRSCRSEE SR B ¢ 1 SCR %L
FeTFEANNNFZRI—T, Hb: log(#(t,d)+1) WL ZERAE ¢ 45 SCRY v ) 2

FREE, SR RS R, AN SCR R ) [ —HFAE ¢ 1 log(#f (e,d) +D)EAS A ;i

idf (1) = log(N / n+1.0) JBLPERFE ¢ LEFEA [r) 5 2% (W) P T oAt 4 ) 22 RE S, &

SRt — R A SR S, REMFAER idf (R AEREAR R v Sk ), HEEIZR A
], AR ) SRS [R]— NP ALY idf (A [R] o
[FIRE, AT LIS 20 6] 7 i ARG S A
w(t,s) =log(tf (¢,5) + 1) xlog(Ns/n, +1.0)

ek, w(e, §) IR ¢ AER) 75 PIBCE, 1 (6,5) MRS ¢ fER) T 5
LR, Ny N EBHPr AR T RREL o W38T AT ¢ AT
MR R S )RR, FATIT L AR we, ) 5 wit, §) IS X5 A i1

I B
4241 WERHIEWL (Normalization)

] FLIK “ePridf” BCETHSEAT I AN BEHUAS-S N AR . B, e — AN A
TR ARG, BRI IEA LR ) R, (HR TS ORI DR B S AN St DUta 15
M. ER AT, R gim el i A AR & B e e SoR v g, AT ef*idf o
FHAFR B MRy, A SCRSR BCE GRS A . TR XA, 51N T
BRI AL (Normalization) FIHES

PATEZERA T =R AR A T35 KA AL . Cosine A Ab . el SCRS KL
A4t (Pivoted document length Normalization) [Singhal 1996].

Y58 — AR ED (W, W, wn)s SR KA A2 N«

wW.
wo=—1 1<i<n

i n
ZWJ

J=1

Cosine ;AL 2~ XA -
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w, = : I<i<nm
2w
Pt SOM I RS A A T iz B, e s
1+ log(#f;)

1+ log(yf )
‘T slope*#unique term + (1 —slope)* pivot
bty SRS FT A 1 YRS, Zunique term ot SRS A ME—REAE 18] P2
slope AR, pivor AT mi, X T4 58 BB, AR MR E BT S 4L
Singhal 5% AFETREC 4R bSO SEI R W], IXAS TSR IR 28 R 4 cosine
s I7 2

425 AIFHRENEAT R

A TRAEHINET AR, AURKEE T 5 ) s (AR, ) R R AR A 21 SO
R JRAHE T AR, BA S CRRTREE R 4-5 4, AR —4
WG LT EA AT REE A A I, M0 SCRIAEAT AL & H 5 SEia], e n] DA ad s 4 e L
R R R I AR S 3G, R BN T FER R R B AT RE

RN I AL T, BRATIRTE — ] 1 ) 2 A TR R ) 3 A AE A S BRAE

(1a) Daily we read news stories about dissatisfaction with managed care, Medicare fraud

and overbilling.

(1b) Eighty percent agreed with this.

(2a) However, the Scottish team was the first to make a clone from adult animal cell.

(2b) The seminar was held in the context of a recently reported sheep cloning case in

Britain.

B1H B 2HNA)TERE TH—ATER AT R 1A RbRN] 17X BT
R PRI SEAS S . dissatisfaction (AN 5 agreed (ZFF); 55 2 AT O FLsL R /&
TLEER A, 2b)H ) “sheep”  (4F) JB&T “animal”  (BhW) W PFRISE. N
B R PIE AR AAEA AR R A AR O . SR, AAURHE R B, 58— A A SR 1
N0, A “clone” A, )= [A) AR R 5 B 1B 0 45 SR AN BE LA M S AT
A AR o

FHORIATEANBEILAC (word mismatch) [ [ 8U7E SCR R 28 TP A AR, (HER) TR R 2
FPEAZ . NI, AT EE AR AL N B R AR DY TR

(Query Expansion) & KRG KR ARG P AW T R, DI SRRSO
(R o A R AR — s LM A R T SC i) s 8 e B35 B 2 TR A S A R
FHRJZE o

TER)TRERBY B, AT EZER 7 = Mdbid e pidk: X3 R OyAH o Semid™ e
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BRIy e
4251 EXIRE (Semantic Expansion)

MR EDU AR AL 5 INTE SRR, SR TR TE AN [R] A DG 1] 18 22 TR AT ()38
FebE. bl LBl “dissatisfaction” 5 “agreed” ))& 11 4 A B A%,
1M “sheep” /& “animal” [ FAIMES. P,

BATBINT o B I AE £ I SCHRVE B0 P2 WordNet[Fellbaum 1998]. WordNet F3 K
R A O B o S ], AT A W NSRRI A2 1O B S o BUR
LE HRVE S AP IS 2] 72 NV « WordNet F—4H 7] S ia] R 4E & Synset SRR 7x— Nk
o, B MESE B UL, A 2 ANE SRR 2 B S AN [F] Synset. Synset
ZIAFAE R &R (hyponymy, troponymy). [A] X Jx X % (synonymy, antonymy)-.
48R R (entailment, meronymy) %50 R,

Noovel T2 2% [B 441 1) FR AL LA R SO FR, FEHei e A0 1)L L5 e XK F . W
K 4.1a, ¥ 4.1b s,

fif By WordNet ({38 AR, AT T PIRNE X715 8 O 5 tE AT A4

T SCHISR 8 R 2 ) 1 2 ) ) B[], 3l SO R kWL B ME S S [Rl 2 |,
JR R I ] 1 ) e 28 e i DA MR ) i, FLAAA e g 1] e R 25 SCH R — 3 R IS
W LSS MRS 1], ] IR M 2 TR ) R SRS R AR | s SOME S A AT I I
SEARBARIE 4.2 fion. e fefbaas | BT inEE s, JHRREiR.

nittural

FELE T, - mow e
I pony iy amanymy ARV

K 4.1a WordNet #4111 B4 A TR LR R
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FIUTE Noovel f ik 40

sirmilarty

———————— —= antonymy

I 4.1b WordNet "B AR I X S SR SCR AR
T SO () H AR T 3l v e A A S BB — R PR (R &, 3 A ] SORH 5 3] 153 T2 DL P
AN R, N A LAY R ) A A BT B HE, T SO AR AR A5 1)
GG B, ek OB T e A TR SRR, SEBR b, BT IE SO R AT AR AE LA
BRI ok, T SO Z M IO RATAE T 22 725, AR ME AL ) 225 (] B0
HRSL PR R g JE s TR BRI S AR AR S, T B SARA T AR

K42 15 SIS RS

WTEAT A TR AN S TR0, E IS R 45 BN nliE w, 18 it WordNet 1)
R, RATTLMSE] w X NI A WS Synset 226, ¥ AR T-[A—A Synset 8¢ I
~A7 Synset FHIATE LR — Y TS Sewr FTEEBIFFERES N Troawrer WK
ATRT LUK R w AT TSRS DSy

DS, ={w|weS, NT,

eature

w#EwAsf(w') =2}

o sfw)FoR s w IR TEH . Bl w ATAE SRl 2 LS 7 2 i
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B A FREN I 2 L B[R SO s BN . 8ROk, FRATTRT LUK )
w’ TIER (W', DSy)e DSy N FIBTEA XN Synset 2 AR 455w BIAFIEALE
TS, B A T AT O A AR, LI A 2, FRATT A T LUK X TR
AR R3] 1 AN DR ) ) R

4.25.2 {hHEXRIEI B (Pseudo Relevance Feedback Expansion)

FR % 5t (Relevance Feedback) 7 — A FH it 45 A (AN DG4 ARG 5k EX )RR 1K)
B R S Il i N T T . P SEs i &t a, BN e Sl 4 2R,
2 VSR YERE o RGURAEAIRIE R E , R A A AT A B, ARAN OGS Ess
R RHE UG B W RS R R GE . WL B kAT, WU 2R I R R ROR
WX RE T B Y, ARG S B AR AR S B 5, (EAN 8 & T Ay e 1w,
R BB I PR AT vl REAN LG A7) e v v 10 D B 3]

BN 0 AR O B B REUR AR B (R, B, e — PANSEHI I EOR,
DR Ay S PR R, B8 R — SR — Rk, P I AR A SR T 2 1 bt K,
WFEANTTIN T OO RBHAR, AHFR N THEATHSRIERE, i s T Ash ik
&, AESEHI SO R RE

AR S B REAS RB AR . A B s BB TR QR U s I R AR D “AHER” I
WA, KX Eeh) 72— IR LI 2 BEAT IR 1) S e, RV E T it —20
BIEE# R, MNisSEI Ay .

HARM SRR F PR

BN Q. MR A TS S RBRLEE 0, IALUREL 4.
(1) SRAEE A 5 B, 167 A5 Q S5 I SeRY R BT AU T4 S O
IR
(2 $RIRHIEE MKEVNOIUT, TS S EHHT.
(3) LIS HIRT (S0 AT IR, A E R R Sheuo-
(4) R ARIE AR O 1R
0 =(0-2)0+2 > 5

Bl 4.3 A) A DA DG RO R R
EIXH, f) AR L NAEAE T R BRI A& AW IaE 1 A 1, Nk, 4
IO RS T 1E M IO s 4ot T In N 380 1w 19 O Js 43
4253 FERHEIY B (LCE: Local Co-occurrence Expansion)
MAE BRI PERTE, 76 JREa [ Py, A5 b 3L ] H IR 3] A A A A 1 5K
e, Peutl,  FATTar LARI A AL B o SR SE IR A ) B 5 ) n) I — 2B R
IR ID, BiRX N <IDIDy>e FEFHE BRI, JAT TR Ja) 7S v Rl 7 BB
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—ANEAJNER,  JEEC AN R IR ] 1D, KA 1Dy (R4
SF(ID,,ID,)>6, H. P(D,|ID;)> 6,
Horp SF(AD,ID2) 4 [F]IN HYBE 1Dy 5 1D, B A) 540 H . PAD, | D) W ILBLAEAEER, 6,
50, hsd, wTH TR R PiE S5 %dE . Noovel 41, 6,=3, 1l 6:=0.05.
DL TREC f £ N1 A, 1XHE—AMHE “partial birth abortion ban” (& FEfR) 71
PP AL T8, A 25 FEAR OSSO 2 a0 i Ry, JATIGe vt 17 Fiefa il S I =
FIRNIA 25, e ZnT LIS BIER 4.1 iR 1 mois) B LB 6 £

- N N N FIPIHR
i& ID; (iAi& ») | @& ID, GAE » HINF R P(1D.[IDy)
SF(IDy,1D,)
52104 (partial) 7333 (birth) 26 0.619048
52104 (partial) 5501 (ban) 19 0.452381
7333 (birth) 52104 (partial) 26 0.433333
52104 (partial) 482 (abortion) 17 0.404762
7333 (birth) 5501 (ban) 18 0.3
7333 (birth) 482 (abortion) 16 0.266667
5501 (ban) 482 (abortion) 24 0.186047
52104 (partial) 15879 (court) 7 0.166667
5501 (ban) 52104 (partial) 19 0.147287
5501 (ban) 7333 (birth) 18 0.139535
52104 (partial) 56001 (procedure) 5 0.119048
52104 (partial) 69802 (supreme) 5 0.119048
7333 (birth) 15879 (court) 7 0.116667
69802 (supreme) 15879 (court) 6 0.107143
69802 (supreme) 7333 (birth) 5 0.089286
69802 (supreme) 52104 (partial) 5 0.089286
7333 (birth) 56001 (procedure) 5 0.083333
7333 (birth) 69802 (supreme) 5 0.083333
69802 (supreme) 5501 (ban) 4 0.071429
482 (abortion) 5501 (ban) 24 0.066667
% 4.1 TREC T8 N1 i s iU L Bl 0] %

Wit bk, BATTUURIIRZ A EEMIS, WntEiG S & mikibe (supreme). V2
B Ccourt) VEIRFER (procedure) I LESRECTE . R EMTBEAESA—FrE X, H
s WAER BRI R UL, BN CRZAE R R IE . 12 R IR TE o Hr AR A
RTINS o

ASCH BRI SRR I R ARG R AR I SO B B UIAH G fEA
[ERYAZRER AR e S gl ok v o =117 BN S B 2 S T R T B R T s =N A 12 | o O
W W, e T2 AERFE SRR IR E . EWoR UL, AR IATAEARA K
SRS BT RS 0, A TR ) v PR I 3R Xk 3 2 B 2 e Al 1) AR AR 5 5L
M, BTG BN EMAR R JRE IO A AR ] P A R nl BE, DA, BT
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T A VB M e BCRAE SRS EE A, Noovel 28G5 IO AR 5 S it it JEAR, e BCA ) AF ¢
JEHEZFERT A TAEG, fEURIEat BT R AL g it

FIH AR JR AL IR e, AT T LAY R A 1 S A T . B AT A
s, Hh —AMFERE N ¢ HAGE R wo ¢ t BRI ILEI0A, WA, AT LU
IR s Wb, HAEE w*P(e| ©), 1 ¢ IBCEEANAZ SO w*(1-P(¢] ), HAth 1 = At
L] DU RHE, RS TR R Y .

4.3 HERMFRE

g — M EW O HICMES TS D, BEEREBALE AR & 0 B3
R D AR RHNE D AR O FHIK. MEZARE X M 2 o T2 4 o 3L
B[ 200470 SRR 2R ) B AL 4 4 PSR Prob(R|D,O) ISR it 1] 1, B
if  Prob(R|D,Q)>Prob(NR| D,0) then:
D Jg THKRICHES R, ARSI,
else
D J& T AMIKICRIES NR, BIARKRE R,
4.4 25 T R ZAR Y (K SL SR PR
Mk AT B 5L ) Maron A1 Kuhns T+ 1960 4E$& Hi[Maron, 1960]. £:id Maron.
Cooper. Robertson. Jones. van Rijsbergen. Croft. Turtle %5 N[FIKRRE, KRR REA
O MM E SR o TR R B OKAPI & %i[Robertson 1999]7F £ i
TREC MY TG MR B 5 EG AR A IRE R AR A3y
2R M, A ) 2 (AR TR 4G B R AH SC FE B S b bl —FiE . R4S RS A
S ) B RS (1) SUAR SR IR T e v

(Prob. IR) | |

ANFH IR I
i) Q NR

Bl 4.4 BEARR RN STk B A
OKAPI F & /ZRobertson SEFEASHIM KA TEAIT A I — A F A4 PR ALK R
Gt EABGCHEMBCIEAAT R M B ISHE S . eI )R, fd 102 FEMAE,
OKAPIAR G MEBOIOMR, Fr 2R i 5 tholosy, CafEsi G RO Lilid 731
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VRS, BHELJUFAETREC MRS T L4IE y, HERs R OS) hix
[Robertson, 1994] [Robertson 1996]. ‘&3 TAERE R BT, il H 2 4 FIbm25 A X %
HAZIE (bm2500. bm250) SETHSLRAALIA TE AR, XMACETHE A MRS 2
LN s O BGAIRRHETH ST

b5 In) B2 AR AR o PRI AR AL R R AN [T s, MRS A AR M — FF AR s A DG 1 24
BT MR U DN E RO SR S BT A, FRATTR AT AT AT
SEE AN, BB SO AR 2 (ORI AR 5 1D w] ARSI SCRS B A ) i AH SR
5, Ml AR KA

FEFTE B, FRATHIME A R 3 22 W HHOKAPLR A v A0 BISCHY
A5 & WgIAHSCE N

sim(q,d)= D w,, *W,,

teqgnd
/\Eij:
) (b, +1D)* .,
Wai = w
ki *[(A=b)+b* —— ]+ f,,

avr _ W,

*
LT
3 q.t .

Wk SR SRS AR, ave W BT SCREL R R V38R, 08 B B R i W] T e
SCHHEL, T, 9 S PR IR B R, f, O B g H AR R B . kps ks, DY
ARSH, TENoovel REH, SHE N

ki=1.2;

k3=1000;

b=0.75

4.4 EEHEREE (Language Modeling IR)

FeAT 1 e AE SRS R I LA AR, AR 5 )i A ) R 22 0 T 17 et
441 BEEEEBNELRE

W5 B (Language Modeling Approaches) /& 19984F FF Ui M E 1) —Fh B IR R 2= A5 Y
[Ponte, 1998] [Zhai, 2002], SEPR_FARZ&—Fh2E T MR R R B, e A O,
L OKAPIF B WA & [# 2003]0 &R s BEAS ST N — AN GETh il SR8, FROpSC
P 5 B (Language Model)o B 2R 1130 & HLR] [ e vH o0 AR
AR SCRY B A2 th B SRR A ) — DREA . fif) g 0] DUB AR 2 iz ey
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Foy ¥ 2 BORE P AR . TG, JR0TIT BRI AR SR 2 B P A 240
FOREAIHEFF, MR, DSR2 BTSSR, 1 Ky 2R 4 L T i
x.

FELR ISR BB SRS d 525 g ORI REREFF B H0E SUb SR GO
R R MR, B Aqd—PRId, q): IR HE R EOE X ER R o, (1
MM — MBI, %52 SO VAT th v LA RIS S, 7 LA M
W AR R RIORONINE . b, AR BEAER R, DLt AR
B0 o e S B (3R . 7ESZRRA, SEEFRHG AR R IR AR, 5L TR A
33 JE s SRR B A A1 3 5 )

ST S B R 2R ST B HOU 2 SO B SCRY d (VS RO A A
FoME, B flgad) = Plgld). HESAESETFE 2 MBS RN b, 5 SR, (B THRAE.
T LAZE SRS ] M 4 A Sl L ELBE R ST AT S REHE P B M, AT O A
1.

5 A A R A SR S, TS 5 402 A ST 1
(B TEE R, FA

Pgld)=T] P, 1d)

JITEA, 35 K P(qld) SR AR e A AT Al T B2 P (g | D)o

FRIETR g RERTREHINAESCRY d F, WATREA L. (HE, FRATARER FHIAh w
AHIAESCRS d e MR 20, 1K 2 AN U B B A ) /L, 80 DV IR A% L 2 )
FH CL AR (0 R A S T S B I, BT AR AT 75 BRI O = (1)
AR AT e AT HNAER R AEREE . AR e AR, D311
BT — A, (HERAMRKMBENNE. Hoh, ZRUWAMRSE, AfHAN]
REMLI PTG RIS o FAT AN VT R R B AT AT R0 2 B RS A A e — 8 (W 228, fEREA
HRRARMTEO N, fRs KBS R R 2 SR W br. Flin, Hubdim2
O ARTTRR2CHE IR T, ARSI B R /NI 25 2L, FRAT 12545 24 A T 743 28] 1 T
PIEAEA100%, T S I AR ZE 0, X BARAGHL.

A T RO DR B R 5 | S ) A () R, AT R R I~ I B R AT A 3
FEEATIAE . O RAEF IR IR —fB 7, ARG HIXLE “2R7 MR T8 7
P 25 S 6 2R R A (R AR 2 AR AR A oy, 5l Y i TR 2 I B 5 i 341 5 Y 1)
PEBE[ T 2004]. [Stanley&Joshua 199615 Ed 13 Ik AT T 1R IF 53k .

— R UL, ANTERERP(q: | )7 15N IURAS tH I 23 AL BE o a0 S g tH I AE SC
R, wy DU R BRE DR P(q | d)s WG AL, 7R3 He e 50 iR s ol
T, ATRARIR g AR ORI G T I SORAG Ve EZE . Zhai 5 A [Zhai 2001]
TEIRIP(q | d)FRIEAN:
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$PUE Noovel fi) FAL R %L 74T

logP(QId)=ZlnP(q,- |d)

logP(q|d)= Y InP(q,|d)+a, D InP(g;|C)

TFy 50 TFy =0
Horpre COU T B8 P A S5
R G EC_EAIRBA B, BATTERT LARE— 2B 5I AR ESETERHE, KAlithgifE 2
AN S AR IR

4.4.2 AIFRESER BB

fERI TR, WS BT 2 D AT I AR B, e SRR 1A B, AT
K IHREAS A SR HA) 7 s BB :

Sim(g.s)=InP(q|s)= Y In[P(q, | s) +a, - Plg, |d) ++a, - P(q, | O)]

Horbe d AR TSRS, C OB A SO S, HIETRATRRS
SRR R AT A S, AP SRR R 1 s R g B

45 FFRERXRES S

7E TREC2002 5 TREC2003 i B IIE 25 B 45 L al b, Al 1Be vt T =41 5250
(1) JRZE T AT ok s2 8, B Sl SEI0R PPAL ¥R 218 5 A 5 s B
o DN PRV AE DR
(2)  =Mha) P R R KRS, BN n) A5 (AR MR R AR
T E A AR RE
(3) AP REsLus, e A s BT SEaE F, RS A Ay B AR X
EL P RE
AN, FRATE DN E: TREC2002 5 TREC2003 25 5€ [ SRS #B & 55 = WA OE 1,
WEk e, FRATA] DLZRSE SCRYR R R, ] AHEBRANAA G SCRS P AT 0T LU 43
i 8 H A PR R SE e )5, BATESES-LFL H Noovel 21 TREC2004 Lt
FEME MR ZE R, Hoh st s 7 SO R, XS R T ORI R IR,
T SE BRI N 37 5¢

4.5.1 XRIEE ST RISTEE K8

FEER =5, FATVEA A T RZE 5 oA B ZE ], 108 T RIS S o drid i
BN, AR BEARIMTARI— AN RS BT S e S R 2 2E 2B ikt
]38 o 5 B R A SR 5 2R A S AR I B T R

BrE RIS — M SRR R R, B TR S T SO R AT RR
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

B E BRI VYN E AL SRS, T AR HAAA S 2R R 25 . &R SRR DR 5
H 2> H B e A BT A A (R B 2 P RE, HE U0, AN BORIRT (/N 5 #
IR Re e el PR AP fe

N TV REE S T ER, AU AT BE b D AR R T4, Rk, Fefi1
FEA)TTRRIIMERE, BRI RS R H e fa I s A, A 78 B
WA e, BRI N 32 ) PR, TRATR ME B V)28 5 A A
[, FATEIES AR, LR TRRZII SRR . bl m&REn)
TRRERMHAWRKRE: REES TS0 FRRE,

TER) AT BT 10, FAT TR A2 187 5P ) B2 (AU ABE AR . R SRENAT S ef*id e oK
FE SRR T A, W g () B A OC RE I — e (D BIAE 0, T A AH )1
HAE ARG IR B, Ky TRE—B AL, 0 % 0.0 NAZUE, FATTREURA) TR R
RURBHEME — MR I, IFRE TS 2 PR AR .

W IXFE R AR, REET T T AR REME MR et R, 1
TREC2002 5 TREC2003 &4k b, FA1or e T 4LSEEs . bR, FRAT9IAY
AR U I LEFR A S R LT E T EE TSR IE R 28 5 20 B0 ) PR R I DTk

75 2002 4F AR AR b, FATTE SR F 1) n) 4 (R A Y A V208 5 0 A I R |
AT TR PR RIS, 4R WK 4.2,

RunlD AFHRFER Mg | Togmze THEH 34
® ER F-measure
NOOVEL g B g S (R SRS T 0.19 0.68 0.257

YR SOk
PR 5y

Thunvl OKAPI S 0.23 0.34 0.235
K. BhABE A
%&
NOOVEL2 OKAPI RZTE T T 0.19 0.68 0.257
# 42 TREC2002 #¥a4E L3R 218 = 20 Mook 5 PE sL 56

7t EF, Thunvl[Zhang 2002]& TREC2002 4515 S I LE 58 & A HEA 55— 1K)
R, ATKIL, [Zhang 200215K H 12 OKAPI J77k, FHREL T & A4 X LA 2 ek
e, ARy . SORAR. BRI EAE . XARR T
B —ANTOK o 8 TR A, AR AEAAL, TATFAER A OKAPT HE4T
T T ANSEE NOOVEL2, KIL4: 5 NOOVEL 3, Wit EaE i, &
MIAMERIL, RARIZE S TR, BN ERAYERELL ) S5 s kaidem T
9.4%.,

REUFIREI 4, FATIAE TREC2003 (A ER FIEAT 758 — A5 4R WF:

0 A L EN K HTA IRAR AR LE 50 R ERSEATERE .
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$PUE Noovel fi) FAL R %L 74T

ATFHERESR HEHEAR s | TFHEME iy
RunlID
EPp #ER F-measure
NOOVEL faj B ) s (AR VR EE S AT 0.59 0.79 0.614
WordNet [
PFM #% 5 bm2500 Or‘ ot 18
THUIRnv0312 A SV RESR 0.62 0.67 0.564
o W SR
# 4.3 TREC2003 F a4 )2 15T 40T DUk B DE S2 a6

7 EZ ¥, THUIRnv0312 [Zhang 2003]J& TREC2003 4 1F X K& A (I if 45 . ik
K HH T8 5 i) 5 25 (RIS 34 /& OKAPT A% 512, Noovel R 4c 1P FAEIA v LLIA £ 0.614,
HEIL B AP KT 8.9%.

WX A S, FRATAT DA — MR A EERS ®: R THIRRIRHER
RrIU, A7 ST TE 5 20 A TRAL B A R BV A B 0 dr 8 R BB S M 22 8 2%, iy AATTAEAE
RIS 5 TAC R, FEANMERG TS 5 A BR S SILml I, ORI R A kT /R
FEMISS AR M HAS FEAR R, 155 AR BRI rp (R 45 R e T e & PERE LR, SRS A
(VI 5 Kb 0 2 S 4 — AN ARG ] B 1A 2R 9 VAR A e mT LAk 38 A s 3o iy o () e e 1)
PEfE. MIRAIIIWILLSER K, 75 Noovel REH, WIZET T2 m T 9%MRE&
PERE.
Thh, MHER 2 BRI R bR K 8, FATE AT LLAI: 8 55 A B 1 B HER 2>
T FEEETTERAE T R AR T ) AR A RIER ., BTSSR, OfF
ARG R A AR T USRI A 1%, iln, TREC2002 (MR b, i R4
A R AR 0.4, T7E TREC2003 £di4E [, HMIHRMRJERAE 0.7 L. K2
IS BT ORI BE (G 73X 28 BB, RIS, FRATTIE T A BIUAS (RS 2R 07 25 PRI v A 26 2 )
AR,

452 ZHaFRREEHEETE

N BAVE T SR R AR AT, RIS SR, HAGIAETY R
FOR o AT H &P g v IR BT R
4521 mEZTERE

A5 ) s 2 AR o, FRAT T SN R R BT RS A 70, R A0 A OG5 1 . 6.
£ 2003 FEMEEEAE L, MRS R W FRITR:

o ©

MBI E B EHHEREP | EHBEZER | i F-measure
NGNS 0.0 0.59 0.79 0.614
P NA 0.04 0.59 0.78 0.611
P NA 0.1 0.60 0.51 0.482
KB 0.04 0.57 0.29 0.312
KB 0.1 0.37 0.01 0.023

Ra4 RGN TRREE (TREC2003 Hitk)
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

MR, BATTA LAY ) A 52 A A VA LU BGE & AT IR 38k, AR
BIEDKF, B BRIy, HERR ST AT IR, iy A [RRASUR B, e kg
RPN XU @R E S A, AR A R R T AR A
WA AROCEEAR AN, ERUR Al R A R 4

£ TREC2002 (¥t sk b, BATRFEAE TILA LS, Wk 4.5 Pron. giies B
— 5

Mg A% ER{E TIHERHEP | FHBEZER | T4 F-measure
VNP7 0.0 0.19 0.68 0.257
X 0.04 0.18 0.43 0.225
FNTA 0.1 0.18 0.40 0.216

* 45 EANBI A TR RS (TREC2002 2444
FiAk, X TREC2002 5 TREC2003 [FMINAS, H, Bl 1k nf ORI A F 20815 B R
PRI fe PR R B A0 T AR IR BRI SCRY o SR R P ik, AEANEI S b, w2
Pk Redabr LA ZE =52 2
45.2.2 BEERRED
7F TREC2003 % tES I, R OKAPI (K773, RIAFRBIE, FAM T =4
S, SRR

H{E TIEREP | FHBEZFER | FiY F-measure
0.0 0.59 0.79 0.614
2.0 0.59 0.79 0.613
8.0 0.61 0.60 0.544

*4.6 MEHRKZEAEARG)TRZRSEER (TREC2003 ik 4)

OKAPI J7iEvH R HRIA B WA A4k, S5 R LIRK, fEf) R g 7 i ik
Ret ) A R . AN, O SCERR W] OKAPT J7 245 SCRS S 28 77 T8I L &7 5L 1)
[ = Sl TR i RS K = RS e I - S 5 (N A 4B R i (S5 s A T 8
4523 iBEIRE

BTATRAE SRR A A AR AN —oiB S, AR5 KX A0 )
THATH, R SERTI ) TAE VR R S5 R . 78 TREC2003 %tk b, &l
Foer LE SR80y, AT TR 70% 1) TAEGENR R AR, Ret ISR veae, &3

Febringk 4.7 fios:
HE EIEmEP EHBEIZFER | FIY F-measure
70% 0.48 0.63 0.498

K47 EFHRNA TR (TREC2003 dE4e)
SCRYZR S RS R AR ) 5 n) S AR S I P e, (Hat, fER) TR R TT
I, ANEEREE ST 5, F-measure ARIRMEMELL 0.5, 5 [n) & 2% (AR A % 1
BRI, AHZELIT.
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$PUE Noovel fi) FAL R %L 74T

MBS b, BRATAMERIL: FIH —AN0) 7R A @5 S A G AUk ba, &0l
WEET NG, AR TSRS BAAE 10 MU, XA DIREARZS R
THE SRR, BUEMGREA ™ 8, Toe KRBT A FE B AR, #AR MR AN
DEHIEIT I RANL . Bk, AT DUR &R e 1B S EAAE T TA) TR R,
SEIG G UE T 5 B AR A) AR I TH AN AR -

4.5.3 Eifjif RXE

FEIX—B4y, ATV T — 24T b S2 56 Sk R 2 3 e AR AE B 746 R 07 1 1E
.

7£ TREC2003 %4 b, RHA &2 A, FRAT1- A 5E a7 a0 R /S AN S5

(1) NONE: X st i) 2SN g AT HAB I A P R HR

(2) WordNet: 7F NONE [FJ3£4ili |, 5]\ WordNet #4715 X fi14:;

(3) PSEUDOS5: £ NONE [F3&fili b, SIAhAHIC R, Hrp AR HEL HEA A
5% R) ARG E NP it s

(4) PSEUDOI15: 7F NONE fy3Eft b, SIAChAII s, Ao S HeZ HEAL |
15%I10) FEEAVE N D i 4l B

(5) PSEUDO20: £ NONE [13&fili f, SIS Rt Hrp AR HEL HEA A
20% M B) A AE D I i s 3

(6) LCE: 7F NONE MLl b, IR ILIY R,

MRS R WAk 4.8,

KWK THEBEP | FHBEER | Fi4 F-measure

NONE 0.59 0.79 0.614

WordNet 0.59 0.79 0.614

PSEUDOS5 0.56 0.88 0.624

PSEUDOI15 0.55 0.92 0.631

PSEUDO20 0.55 0.93 0.633

LCE 0.57 0.98 0.643

® 48 TP BRI (TREC2003 £l
M BT R, A TR LA IR
(1> WordNet I8 XATAN AP R A R I3, FEIREAE T AT
W XATAE R, AT TRRE], Pk, R AT AR AR G R IR R .
Ab, 3B AN REE: WordNet i SATAE R I EE B 2 U8 T A i —3
gy, EHESR T EAH OSR]I OCRE, (R X IS LA ST AH DG BEARAI 1) A1) -5
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

R, FRATTT DB SHIB AT AR <R LRE” TR “ThitR” ot
[y “IEE .

() POMISE IRl LAty 1 e TR TYE, 0 AN B Kk 2 B 2R T4
T, O TR AR, M TR . Ak, B R
AITHOE I, TR e R, (ERRIR AR . R, TRAT
HE— D BTFCE R IUEE 20% 10 5 Bt F 3 T 5 R AoV A, At
BRG], HARBIRAERT. 5%, FLAR T 4 bR P i ¥t A b 2
(SE2, AEEMRH TG

(3) RSB R B AR A T o, 2 AT DU B 1 T i
MRV 2 IR0 Y 7ESCTBENE, I RS B AT MO A 1 2 5 . ZEBRAT I SK
ok, CE T IAFIOTERE, IR IS A R

G, TR AT bR Y Fmeasue i, AT &R r T s Re, S R
s
0.64 e
0.62 R
0.6 /
0.58 (///
0.56 : : : : : :
@ﬁé o& SS 0906 00\6 & &
S
. \é\\@’ © ] R

—— F-IF-measurefi

Kl 4.5 M) AR BRI TEREXT LE

4.6 BENG

ARFEPEAN G T SRS )RR 0 MO 5k, ol s R, MR
R il SR . R A7 R L I TN AR B A

FE A R A, AR T AHOC IS S B, A2 TR R R A T I,
I i T AN AR ALAL BE T B o AT XA) FIRRIRIE, SIA T A&y REINEOR, 252
T WordNet (115 SCRTAED™RE  DAAR OGS imtd)™ e « R s L in] i 1) Sy AL B e
e P SER AR W] AEVREVE S 0 A RERIE, 5 B i) = (A2 T LAk 38 A e 1) &5
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Ry BB SCREIA TR LR BRG], BT B BRI E SO R AT IR, Mo Do A oG S 15
JRFRICILY e A RENS FE B v B TR R A VERE, JR) S LI R ARAT W 0 1 i 5 S
RERIEA,

MR B - 2L AEBIIAT 1) OKAPI AR, iz IR RI JESc e &
BT T IR R, AER) TRIR DT, BEIA BRI TERE S R B B RAT 2

HE BN BRI RO, R RGF I BRILAL, 55K 8 E A 1
M, A% OAE T AT REAT 0, i CRAERESE IR MALITL I SORS A (78 5 0 Ak
o AESCRERI R TT 1, EREIA RS A RS AR E AL MPERE. HE, sl 5
W, ESBAIFAER T TR .

e, BATEB T =HARMSER . 6, UESE TREES IR, Hikg
TSR FEENERE, 34k, X LEIN TS R A RO .

71



#AE Noovel HifzRHEMEFHA

5.1 #tik

Bila BT BAT A T2 Rl WRAHOCIE SN B Rl . AR ESR IR R B 15
ST I A B S T DA G o 1IN B RRE i 1K) 0 EARAE T LA R 1 By i i
REFT e S e JAT VB H P AR R B 2 i 3 K & e, it id, M AR %
RIS SAR, P G BRI TR RS R, B, myr R — M) T
BRI HAT B 5 S A1

BE BRI ARG fem M OMESS, ORI 3R OB s BRI E Atk e

XAz ND (Q, <8°1,875,...8" >, 8°, ) = TRUE, 2 HAY s R EFHELNAT,

ND(Q, <5’ |,8*5,--.8", >, 8°, ) = FALSE, Hti<g’ s°),...8° >A s LT HBLEEHE S A+

BCEAHRA) T ND S BARRGHHE BRI B AR ik dEARTE S, AT R f) 74
SEREE T AN G O LBmME g R, M g5 380G,

FATT I R0 IR A A — AN ) AR 18 IS TR PP 21 B AR 5, AT AR 4R
AR A =B E . ECA TR B, A T =M s 1)
PR T T E R Y R . MU LR ik S A R R VPN vk bR, R
AL RIR T — e ANH HI I HAb T 7k 8 5B 515 SCRR BT STk, e, JRAl
£ TREC2003 FE a4 b T8 SRS S, JFasth T4t

5.2 WEEBEREY R (Word Overlapping)

521 ETINEBENATFHAETHE
] L5 JEE R — b IR LT AT AU ) TR R T R TV SR AR TS, Ui TR A

T S5 SRR S E AT LUE SOl
Overlap (S, < §;) =

s s, |
i

EIXH, AT B RO RSS2SR IR I 2 AR 135 A48 R A
[ G a B W TR Rl Ve ) = A
Overlap WITHSEBA W P71, Bl: Overlap (S, < S ;) # Overlap (S, < S,)

Overlap [WHUEVEE 0.0, 1.0], HUEBOK, WA 7 S5 Solain, i mILFE
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A Noovel Hris BAME A

SBRZ, W BB BB . Overlap 29 0.0 I, PANT)F8A A AR R (93] 38, 04
T SAUEMHZHEE: 4 Overlap 7 1.0, WIFIRPIAF) T 5821w, AELEHNT
HE WA,
S E A, BAIGEH TR R U I T
OverlapNov(S,) =1-max,_,_, {Overlap(S ;< S, )}

VPRI ST TR 5 S LLRT T A AN A 1 IR S 8, SRS 8 i K
SERAEN HHTR) T S P R R NE R RS, &)a, W Edias Sk S A) 7 iE o
P o

[FIFEIE T iE S T, AL LAHE 54— Fht 5B A

OverlapNov2(S,;) =1-Overlap(S, < U S,)

0<j<i
P A LR B B AH OSA) 7R — AN AR, i 8. B, (FEIFA T
TR RSN, RS Lok = RPN . LR I = AN e L R T o
fJF S;: Tom likes Jerry.
f)F Sy: Jerry likes Jack.
A7 S5: Jack likes Tom.
$%H8 OverlapNov2 If5E S, VAR T
OverlapNov2(S,) =1-Overlap(S, < U S)

0<,j<3

_ 1 ‘{Jack Jike ,Tome } N{{Tome ,like ,Jerry }U{Jerry ,like ,Jack }}‘
- ‘{Jack Jlike ,Tome }‘

_ 1 ‘{Jack Jike ,Tome Y {{Tome ,like ,Jerry ,Jack }} ‘
- ‘{Jack Jike ,Tome }‘

_ 1 ‘{Jack Jike ,Tome y{{Tome ,like ,Jerry ,Jack }} ‘
- ‘{Jack Jike ,Tome }‘

_ 1 ‘{Jack Jike ,Tome }‘
‘{Jack Jike ,Tome }‘

=0

BRI SRS5 h 0, T SEbs BRI S3ARI8 T S F S PR 5 S N2
OverlapNov2 [FEFETE T M5 BN AT RS0, 54— 8UE WA 25 L8R
B ISE G T« OverlapNov W 20& T A E(G R, (H2 K — e/ it %,
WEG 1 E T AT A ) 1)
522 ZINEMRAEEEITE

TS R AN, R 22U E R A E S EARA R TR RO . A,
7E Overlap W&, AT ER )1 rh A Wi E -0 e, WA TIX 79, 5K
b X 2 AR .

73



T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

DL TREC 3 N51 [#)5])§“Pinochet cast a long and wide shadow in economic affairs as

well , launching a privatized social security system and other free market policies that set

» [13

examples that are still models from Argentina to Mexico.” A%, “long”, “wide” %5 1a]iE X}

s B A stz izE /T “economic”, “security”. “policies” 451

A, FATTIN TN 22 GEVHE chiy, A0 IR, X B8 TR, H:

ZChiW
Overlap " (S, < §,)= iﬁcz

weS;

ME 2 GEVHE chi, AR, Overlap” #EAL N Overlap.

5.3 HEIUE L A% (Similarity Margin)

W B AEEEIE T ST 5 D AR B A, AT A AT S
FAIHIDNE . Dyt BTG N =Ry O D SR B RASPEREAT LA, H
FE TR RS ARy, 10 AR A0 A SR 0 ) A1 A A B0 (5 B I 4 3L

e IS4 AR B AN TR SR, BRATISE T =l B VA ORA B B 1 OB AR I -

Max PrevNov (S;) = ASim(S,,T) - (1 - A)max ,_; s . Sim(S,,S ;)

Aver PrevNov(S,) = ASim(S,;,T) - (1= D) AVG,_, 5, Sim(S,,S ;)

Pr evAverNov (S,) = ASim(S,,T)~(1-A)Sim(S,, SP)

Hdr, A S S AT S5, BUEIER: 0<A<1; R JHK
h) RS, TARREBWEMNE, spoA S CARTHTA AN &,

MaxPrevNov X7~ A0 A) 1 S; 5 Dy 52 AH 9 B B AR ) 2216 o

AverPrevNov K78 )& M1 A) 1 S 5 7 A SR BV IME 1 Z5 18

PrevAverNov R/ a1 0] 1 S, 5 D 52 3R] [ s AH SR I 25 (H

HHr, WFFCE & A ECKIX RIAH G (Maximal Marginal Relevance) 8 T1X K
J7i%, K MaxPrevNov 11 L% —3

5.4 {5 B#BIEMN A% (Information Increment)

U] B B B ATMDUSE AR o — AN B A) BTV B, R R BEAT BRSBTS R I
WRAEER D R AR 22, AER) ARG B SO BV 3 2. Juik, A3
T RME RIS VPO Tk PR N TR TR A S R AR SRS O, A TR A A 5
)T IHORRE R o B 2 10 A) A BT S R RN A0 1 IF AN S R A e i
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A Noovel Hris BAME A

ki Rz, WFEE THERME L. XMEEHREN) PG ERERZAL, Hid
AR
BT MR, JAT AT LA 2ME B R v R 5
IGNov(S,) =Rel(T, PrevSentences + S,)—Re (T, Pr evSentences)
Horr, PrevSentences /& S; LR IMPFTA M) T RIIFSE, T A&7 8N A& ifg ) &
Rel ) 5 A) GBI, AT UR 28 DY S 4 B R R EAT V5
[FIRE, BATTIE T ORI S B S PR 11y sRE A T A vk, BRI
IGNov'(S,) = P(T | Pr evSentences + S, ) — P(T | Pr evSentences)
s FATE T URBUAR BRI M2okAbvh, Bl
IGNov''(S,) = P(T | Pr evSentences) log P(T | Pr evSentences)
— P(T | PrevSentences + S, ) log P(T | Pr evSentences + S )
FERXH, B AERE— DR, FATIEE RIS g s A L2 >0 05 T A S 1 2t
AR =S, RABTHEIEEA—FE, (E A R — 2.
5.5 Hh7E

BT TG BT VRO 07 Db, T 2 R AT DA, Bedl 1 2
FI A B RMER R OS50V ¥ o MR 5 60 740 U B 5.

—_

5.5.1 iIE 5 %8 (Language Model)

6 4.4, BAINA TESHBARNGE ERREA. ATATELRA Kullback-Leibler
[Kullback 1951152 XK RN MEF I 0,50, 2 HMEE &, 1

KL(®, | ©,) = ©,)log 21" 1©))
Chl )ZW:P(Wl )ng(w|®2)
Wi KL B, FATTAT Lo CA)F s 5 LLRT BT A AH S R) [ 8T BiE »
r(wlO©,)
KLNov(s, | s,,.s, ) =KL(®_ [|©®, . )= @, )log———— "
oV(S; [ $)5es8,1) o, 110, ) ZWZP(W\ ,)ng(w|®swsfil)

[FIFE, T8 5 B v N AEAE B it o) i, R B KRR T ST FoR, -
fI1m] Pt S AR 1) 2 2 [Leah 2002]:

.....

p(W| ®51 2°t s ) = 2’2p(w | ®MLx1 seesy ) + (1 - ﬂ’2 )p(W' ®MLS1,...,si )
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R T 2 R S 2 IR AT 1) T B g
WA PR BGR A I F AR K AG vHS 4 [ James 2003], Bl

p(wl ®Sf) =Ap(w] ®MLS[ )+ APW[O ) )+ A, p(W[O )
WO, WHT s MR R BURTE B

701

= =

Oy, NEIT s FTAE R EBHEF A ) f K
PRESFEA, ©,,, JIaEE S8 A EOR T SRR
IA“

SRl S, T AL VA RE NS B I M e AU LR AR T VAT M .
5.5.2 A1 FIEXIEEITE A% (Sentence Semantic Distance)

FIFE CEE R U B A mA0E X M SaA S I AN R RE RS, AT ) 2 v |5
A SCRHRLE . SR WordNet 7B NS SCATRZE, AT T —Fhs R S v 51
JTVER I ) A5 B RURE S

A Synset) ¢ 5

AN e

I RETE X BRSO FR, WordNet J& — P T ghbey, 18 U410 L (it —
MR

L p VPR SRR RS AT AT SRS T DAy«
Dist(c,p) = 1C(c) —IC(p)
Hrr, IC(e)Frm B2 e BIfE B, Bl

IC(c)= —dogP(c)= —log{ L freq(w)/N}
MwlETHESE c 834 c FTAR AL Synset, freg(w) A w AR, N EBE, X
LEHSAT LA WordNet g Bt i~ 1 SCHERHZE il 243 21

BT, AT DI AR PN E L R o1 5 o Z TRITE SO, R

Dist(cy,¢2) = IC(c1)HC(c2)—2 X IC(LSuper(ci,cz))
(PSR

Heb, LSuper(ci,c0) R n M NANE X o1 5 o Sl 3R B BES, Hm R

Dist (¢,,¢c,) =20

K 5.1 B, LSupper(“brother”, “arm”)=“Person”, T Dist( “brother”, “arm”)
S B2 5.1 P E A AR NAEZ M. R IC(o)fE X, FATTA] LLHESE
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A Noovel Hris BAME A

- -

—_—ia =
hyponymy antenymy HICPOHVIRD

5.1 WordNet Hif i &R = K
HEAETEAEAEAFAE Z A5 X Synset, RAVHEEE 2 BB, FEATE T LI
HES, SRECR A

Dist(w, , w,) = MaX,y, e aw,ec, {Dist(c, ,c,)}

N JEARTE Z A ) R AL R R AR, A b HE— 0% 18 T R X A7) B A4S
KHRo
eI PR B IEAE b, B ME B T U2 EOCT B B2 B 1 IR BE, 321 7 w
547 S BE & WSSD(w, S ik, Rl
WSSD(w, Sy=min { Dist(w,wy) |w; €S, HH w 5w, &b, S Na)¥1)

FEBEIEAE b, BT e AR S1 55— AR) T Sy LIRS S SSSD. Rl

Zwi €Sl WSSD(Wi ’SZ )+ij- €S2 WSSD(Wj =S1)
[S11+1S ]

EIXE, (S115| S A s mia s, MR, AT CLRIE SSSD L AL
e, Bl SSSD(S1,82)=SSSD(S2,81). Kl 5.2 45 Hi T A1) 78 SCHHE B S0 S5 P A
Befa, BATTAT LA OSSR BV 1 A TR A

SSSD(S,,S,) =

..........

Horp:

SSSD(S,,T) FR MR A) T S5 0 T (1978 SLF8

.....
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

A5 A, B

Wi
s "”W’W*

MW m”
= _-
W?

® wi: AT A A B wi: @7 B i

P A wi BT B E X S
—> i Wi BT A T S B
&) 5.2 ) T SR B I S5

5.6 FE2mNAESSHh

7E TREC2003 #] 50 N E85dE b, TATRHARPHEBRMEAR, f£idE2iks
BOHTY, T T 2455, £514EHT 11 A REMEM 2845 5.

SRR A& EREE2 5 FHEREP | FHBRZER | FiY F-measure
MaxPrevNov 0.7 0.50 0.16 0.185
AverPrevNov 0.7 0.39 0.75 0.462
PrevAverNov 0.7 0.23 0.02 0.031
MaxPrevNov 0.9 0.40 0.71 0.462
AverPrevNov 0.9 0.39 0.79 0.470
PrevAverNov 0.9 0.40 0.59 0.419
OverlapNov 0.0 0.47 0.55 0.443
OverlapNov2 0.0 0.39 0.79 0.470

IGNov 0.5 0.37 0.66 0.426
KLNov 0.0 0.39 0.61 0.410
SDNov 0.9 0.38 0.58 0. 389

ﬁ51‘%ﬁﬁﬁmi%<ﬂw&mmﬁﬁ&>
M, FRATTE S, T a0 T AR Y 4
(1 wﬁﬁ@%mﬁugw&ﬁ&,ﬁn%ﬁsz%%hm;%ﬁﬁ“ﬁw&
Tk T 1 RE, U2 PrevAverNov 11°F-¥) F-measure {E 1 0.031 EXF+24
0.419, X ZMNAE — M) 2 EALIEH G S, —J7 A b 25 B LA G,
ARG 5 TP O RE A Ok . —ANa) R 2 BUAH DG EE AR Ik, 4
R — s B A
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A Noovel Hris BAME A

(2)
(3)

(4)

(5)

(6)

R &, AL LT, AverPrevNov BT o

OverlapNov H1- OverlapNov2 215 B L HE (1) 1) F 8 5 vF 50716 (HE A4S 1
O, IXRI . ) HE S 7 VAT S A A

Xt OverlapNov #1° OverlapNov2, OverlapNov2 $E5 T 6.1%, XUt : il
1) 1) TS B B R 2 U s R A B I S B i Ot

B RPEN TTIE IGNoy AT T — @ AR, R PEREIMAC, XU, RE
THEEIER], H25I N T2 REE, WK TRE, SBTHREHERE
A5 B b S A T R B R S

KLNov 1 SDNov A&k —AMABAME ) 505, A1 — € R B, AT U
3 R, ERVMRICIESER . KLNov 158K 52 B M i 10 AP 1
SDNov i 3 Ol SUAR R, T Hak AR ARy, AR sE g, itk
ZJE ) S T S R ORI, /E— 1 CPU i P4 1.6GHz [
BLas EIHAT IS 50 AT Eds, P EIAE 2R IS TR R 24 26 A/

5.6 ZE/NG

AN R T R ZOE B BT vk, b ds: W S Y Tk
FALEE LER ¥R 5 A5 B s A VP ik BEJR, 5.5 TIERIR T L8ANVE HI AT 5051
R i SO T S T

A

FA14 HIAE TREC2003 H£ 44 L a3tAT 55 SR 5256 .
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ERE EEFIFHTHAFRRSHERAN

6.1 #it

FEARIUE . B IU%, FATIP R4 T A) IR R SR E BRI, g5 e s BT
Frr A B 1 SR B, AL 6.1a s 1K —RlAR IR E 7 I S0 N A TR R o8
I, B AT SE 5 1 SR B 4 R T AR S ST Ak, AR B 2 ) A BB e
SIS R 2 R NI 5, R BRI AL SRR (B, A2 AT ST IAZ 0

Bt

FEICLEAROL T, H Al e 4y i o (M 3eon i Beist, DRIk, BdATTml LA S 3RAG 1
AR KIS TR SR, BATAT DRI &5 X (VAT 3E 2 1K 8, Ayt
— AR E BRI R R A PERE . TREC XU (E B IIEST AL 2003 4EEE, Bk T ER
RO AR B AR AN, AT BT T =R A ) TAESS, Wil 6.1, 6.1c,
6.1d frz, 230l ROFHE BAT AT S5 B0 TAE 55— ARG =5 AR50, Horp 2k [
ZE T EAIMAE R, R T MRS T AR, s s R a2k
B AR ) A HAT I MR A
(1) ZEfRoraf A, wf LA AR E2ATY, HAa P I ul)s BRI PERE . B,
208 T PIAT ARG 1, ATt n] LABR D> ] 1) F 7R AT, b 7O
RS2, AT BASI AR 1 AR5 5 PPl .

(2) AR R, AR FHUEE 5 RGN AIEN . I/ s, Al
AL BB SRS A P BEAR RE L EARORE T B 285 S 4, 1
Re T2, BEeEmoR. W& T, fERIER D R 4R B BrE &
ZURMATSE N, AT ar EON b rl A — e S, TR SN
S PR ANIR AT G

T1

K| B E A
l:“ > Hltﬂ‘

Bl 6.1a ARIE A 2 5 AF MR TR R S HTE Sl

x
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5

Tl
ot
{ZtH,

------ RSN Al e

RUaks |

TIiE
(oS

_______________________________________________________

R [

s>

T
o
2

B 6.1d B 2 ST 26 AF T BB BRI (45 € AT AR SR (1 ) 1 55 988 23 SCR R DB B IR A 1)

AT B A AR B D A R B MO S BB LN, JEMIIE 52077
AT TR B BRI AL BUR, HEATSERIE A T4 18

6.2 WEFINETHSHIARSHNERE

A7 ST 4 Tl TR0 LI CATRORTIAB 2 8 45 L I BLRR 3 ST D72
HE BB SRR . R LR
o b L
A1 6.1b 0% 01 5 25 31 2P T LK CLABO IR 0 Ay —
ety TG IR TN SR R 2, LTSS =TI 105 s

Gt ik, ARiE DR LIESE, FRHRHERRME S s, Or B AT X 20 RE D IR RFAE 3]
o IX O Ja BRI A) 3BT AL 3 T S AL IR AR 2 )
® TSI
4.2.52 T T ARRE AT T Db A OGS B K B g e Uik, A MR A
T, AEMEREIFAR, REW B Bl 6.1c 45 H THIGH 4R, KRR
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

PRI FHORAAH G A TG o FRATATLL2r AR 2 R 1E 1) Js At FHE ) e A5, K
£ #iff) Rocchio 24 2 [Rocchio 197114} Jr 4G & iIHEATY 2, nILI#3 3.

Z Srel _ }/ * Z Snrel

N,, N

re nrel
Ho Neot 3 CFHIA R TEG Noga A EHIAMKRA) TEHL o0 By vy 225004
BB IR, R TR SE . AR AW Sl T A R b, S RN, T
I R I
AT AT DRI T B, SEBLER 700815 1545 R S it
® YK
R E SRS A R SRR B AR AR A A 20 v LU 248 Ar R
FUN, ZUCEZ R EIR RS B AR B B AE, oBE SR
ARG BARR) 8 3o e, DL, RIS HOFA— 2@ 1 TR Bt .
TEREAEN, 4 BAR TSR 45251, FRATa] LS A7 H 0y 28, (e
AT BEHUAT B 24 1 A A SRR L, AT SR G g R R AR ) 0 B
® PfHiKHE
BIE IR B AR YOE A A RS . S EOMRERAL, B W B AR RIFE
). FEME AN, BUEAFAE— B R
LA 6.1d ool ], eI, 255€ 7B AR R) 1, JOF E B> 38T
5 AXHBEABELWAT . ERNUENYTEGHN, RITEX 12 E
Ratio N R W'

O =a*Q+f

BilE DA 74
I SERR

XPTRA T, 7ERT S AN SCRIERE N, B KA TES, B 1 AN E
R T, IRATERC SR I () Ratio N R, X THANAK 8k 48, Ratio N R
T-ZDT0, AAAE— B (B, ST R— 3R, B SCRRGA S
RIEWHRN S R TT, M) &85 B LR ZCKR /DN, Ratio N_R AFAEE#T
ANl LA TR, BATTRT LU IS R Ratio N_R KA I H N TE
ARG, et EEA SO ARG IE B N IR Ratio N_R. 25 5€ T B A ARG H)
THHE, AT DR E 5 HE A TR AR .

K 6.2 451 T TREC2003 %4 L Ratio N R W& hdk, Hid x #Z&R"m
JEHT 5 AN SCRYE I A 1) Ratio N_R, y iZRIR I HEA SCRY TSl N 1) Ratio_ N_R. 3
I AR T — kR kR AR g, FadioR s, ek 8ol T iidl, o
R, WAL y=0.1168In(x)+0.2995 - J7 R 2=/, 50 A&V T iR Z= 1) S A
) R?=0.4567.

Ratio N R=
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y = 0.4537% 012 y = 1E-05x* + 0.007x + 0.4572
R® = 0.5053 R* + 0.5244

76x + 0.4517
= 0.5242

—— %71

2 (RF1)
— A (RAUD)
&t (RA)
X (RF1)
Fent (RH01)

y = 0.1168Ln(x) + 0.2995
R* = 0. 4567

y = 0.3420x" %%
0.9 L R* = 0.1834

K 6.2 TREC2003 %454k I Ratio N R U4 £k

MWRLIX A%, FeA T n BE R BRI T i SR B, DRIk, 3R] L%
WOBT AR AT HE e, AN B DT s O ) 46 2R, NI e 1 AR 460 T
e VB H .

6.3 ETHEMATFHRRSHMEDRNTGZE

TEME AT, FRATT AT DURH A 28 1 AR S )~ (RS R BT 5 Rl o JE A R AT
e LRSS E BB SO A Ry, R AH SR A IS REL, R ANAH G I A1) 7 HLh
NON-REL, YIZrth—A 70002848, AR SO T A ARG 25, el 1A 45 Al
K REL Z8E A5 1K) NON-REL.

[FIRE, AR s BRI, AT LOKEBHE B A48 NEW 28, A G A
TR AR IH ) NON-NEW 2, FLARTIIZrid FE R o> el FE— 2K

FATEL TREC2003 JAE45 = n) FRr g i, X B2 i Bts & ok A o — s i
Nl. 455 THI 5 R CAFE R, B, A1 IL 1 52 AMECA)FAE A REL
J5, MiHARK 106 4~F)F Ay % ) NON-REL 25, ik, FeA1e] L3 158 MNMIZRFEA,
6.1 45T HB5 BINZRFE A5 MR E s 1

AJF ID A ER gl
NYT19980629.0465 8 482:0.329448 30418:0.768812 85128:0.548081 REL
NYT19980629.0465 9 482:1.000000 NON-REL
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482:0.226595 5501:0.287315 14602:0.513173
NYT19980629.0465 10 | 51265:0.431760 66307:0.436277 76766:0.367625 | NON-REL
82458:0.301422

482:0.489471 485:0.457421 5501:0.310316
NYT19980629.0465 11 REL

44565:0.421367 55411:0.405021 79280:0.336597

3446:0.342615 3848:0.425703 12612:0.401669
APW19990924.0219 6 15879:0.250162 36578:0.434427 47512:0.309547
82290:0.439235

UNKNOWN
CR%1, £502)

UNKNOWN

APW19990924.0219 7 | 56001:0.445543 82428:0.771948 82458:0.453418 s
CRH, FF53HR)

R 6.1 HIRNE IV GRAEA L KA

E 6.1 1, 1)1 AR SRR AP b i]iE IDACGE”, A7PUATE T I ZRFF
A, JE PSR R A -

WA AR 3 A N ZREE R, SRHMERTINAE S 18, X — AN LB 4y 2 n)
Noovel XH T s Hr &ML (SVM: Support Vector Machine) ) 7653271k

SCHE 1) EEAL H FT 8307 5K Vapnik 1 5632 H K (][ Vapnik 1995], s ge il 5 > 1
REHF . ETH PN &/ H 447 (Structural Risk Minimization Inductive
Principle), 3 7847 i 2% [F)AL) it FL A7 B KRR () s D 23 T, 453 28] 9 258 Tl R ) ) 2314 )
(B S EEY Y a8 1 Ve F 2 N T B 1 e T TR et s e N TN (S ¥ ST S R AP
oy FF, i H AR o 2R RIRE SR, B 6.3 gh T IR RN s =B . SCHR )
UMD IREAS L JAEZIE S R SO 1) B rh R BV 2 R A3, TR REREHE) MY
FH 21 o B0 A 55 Ho A LA 27 2] 1) /P [VF 2005] .

FEEARMEA S L, AR T E b L AR BT — B IR R 48 SVM™e™
(Version 5.00) [Joachims, 2002] [Joachims, 1999]. %%+ f) 742 58 QA I, Fed 148
W TR SVM 4328, Hoh—Fp B3R H OO0 o &5 R K as (R b
“Inductive SVM™), J3 A — kg RREIHE 15 24 R A 43 2K 45 RA I A BN ZRFEA T, —id
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LAY o k= e S N TR vode S B TE RS ival

Z 5P % )%k (K2 h: “Transductive SVM 7)o Ja & X /INEAR P FARE HE B, s
& A T B A3 A R P RN A AL 4325 1a) @

6.4 KWE S

HRHEANR 1 B 26 AF 5 £ TREC2003 fRIAs 4R b, JA I T P E 26 AF 1 I S

(1) MBS SEPT AR T, DI (R8T (5 BRI P fE 5

(2)  WESCH —: 4ERT 5 R SCRP T AR A) T, AERR RN 25 RSCR,
DAL R ) 7R R ERE .

g SR AR, IFREAT T

6.4.1 MEBRE—

208 TPIAT ARG 1, AT R BLELRAE A DG A1) 7 Al A TR A5 S A7, sk
Kr 4G KUK 6.2 Frowo

MERBNAZE | THEREKP | FHEEZFER | F F-measure
MaxPrevNov 0.67 0.73 0.684
AverPrevNov 0.65 0.79 0.697
OverlapNov 0.71 0.74 0.704
OverlapNov2 0.65 1.00 0.774

IGNov 0.65 0.99 0.770
IGNov+ /X 17 0.65 1.00 0.774

* 6.2 A MKRATIEHE BANSLE: (TREC2003 £da4E)

X B AR B A R RS BRI (LR 5.1), 4 E oAl FIISATE T, s B
RtERE 2Dt T 45.5% (3R 5.1 Sedif (45 00 0.470, i 2= T RE R 0.684),
AT Pt o ) A 2 Tl R A5 K o

B AR B A AT R HFE BRI F-measure B DMTSS 2 XER[FFE bR, K0T AR H
TR R TERE TR AR . W RATFFERBL OverlapNov2 71k, RN AE R IERE L A
0.470:0.774=0.607, X IF4f &%) K% F-measure KEUK)VEREIE o

$o I PR AL BB 3R I R R FE IR D72 TR B S A B A A, XL
ANFER

6.4.2 B —

ZE TR TRET 5 R OCHTR T MR T, 3£ 6.3 4 TR TR RN SEIR A R .

AFREFZE EHEMEP | FIHZBEZER | 1Y F-measure
VSM 0.61 0.82 0.664
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OKAPI 0.60 0.81 0.657
LA R 0.59 0.71 0.627
VSM+ /< 13 0.58 0.96 0.701

R 6.3 LEN S f ORI TR TR S (TREC2003 Hffi4e)

XFHARME A N R R R (IS 4.5 99D, i 8RR F, A AR
PEREIIFS R T 3w, RO BB EE S 7.

SCHF )RS IR0 I RENS B 20 L ok B TR R (K e, (EIF A AL 5. —
JTUE, SRR LRI Rl B A5 BORE N TR A], - Transductive 7 2 SCHE ) AL
TEAETTEE 5-6 AN/INA BESS I MEA N ZRo 35— J51D,  SCRF BN B AR RETF A
QP ) i B TR o R BRI A T 3 IS T BRI I R A I A RN
(R TR TP ST A S u el S (- e 1 O T G- el SN S ke A
THEW AR IARE, e M A AR 1 N AR

6.5 KE/IE

AT T B AT N IR AR SRR BRI R e, B s, BE 2D
RAAECERE. LSt S A, BIEBCE . 3D TR TR TR 5
5 BRI 5% SER S5 RAR W] AT IR X SR BT — € BIRCR 05T RES 7y
fifpR i), (BAAAERE B SIS, SCRPERE A AR BAL.

86



L E Noovel ZH7E TREC2004 Hi{E 2 MES P2 FFIFEM

7.1 Btk

2004 47 H, %5 13 Jm TREC 2 BUT MR AAHH SR IR 55 Bl LA L3k iR M (S
DLFEs% 1 “TREC 2004 Novelty Track Guidelines” ). il TREC2003 —#¢, ‘& 1 ZALH5Y
NFAESS, el alE:

® (155 1. ZERELMGEM RS, RRHIAMAHEICH T, I hasHE

B A) T XA s AT AR A R AR IR A A AT 555

® (155 2: 4T HMRIIAT, ZERE T B S E SR T

® (155 3: X TREASTM, 458l Tuim SO A E AR SR E B,

kg A RSO TR A R T OB E BT

® [£55 4: X THRANTE, 4hE A ORI AR T, [AIINEE WA TR ok

A5 B A) T, SR RSO T B s ST

HUAEA—FERZ, TREC2004 A4 E RSO, REAS T84S ) SO AR & A
25 T AH ISR, 1 HAR SRS Y Ay AN OG (1R 0 75 0 £ o X3 0 BE A SEE B IR N H 37 5
oV w: )l IINEE =Y Az S iUBUN SN TR PN il W= o = U Rl < el Ko QTR O 71
23

&

ANHH G SCRY 5 K (1) PRI A 32 AR AE LR B A J7 T -
® N T RIS RIEFE, AR RACHE BRI AR T AN TR
TREC2004 St 5 7 50 NFE, Hrpah e ek H A 1808 4y, ~FiyfiA

F36.16 NSRS, AFHRICRG P 7 Eu gl it 30.09%. 95 A N75 1) 3 8145 5E 3L
REECH R 70 A4S, AHISECRE Y THET 2/30 ORI R R 75 22 A b IE A Pk 2 H
FHORISCRY, — BASGRHE A SO R ok, 4, BUSZICRh A h
SKIAH A 7 o B 245 TR R R 1 o IX TCEEL e S DB Iin 138 (AN o
N5, R PR 2 T RE

® AT 5 AN SCRIE DA R, b T IR B N BTG AR, N T

ZAE R IIBLAS 2% 3] R AE
REASTBRT 5 A SR AT RES ARG, WAl REASFHIC, AAHICHI SRS H RESe it

ST INGRREAS, I T 5ol RS R » MRIEFRATN 50 AWK LE, |/ 5 4

OB, PR 314 AN RARDCSCR, bt R 2.76 AN SCRYEL S TORHE B A

To BBH 9OAFBMF LAY G FBAMK, Fik, 1E5% 3. 7% 471

DA A A5 EAH A B
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T R R e 1 22 A8 SC—— 1 5 R T ) GO R S AT

[ b B3 14 SCBMEZ T Novelty2004 [ L3¢, Hoh s op EREEBL T HH AR
ST TR BN B RY: . EEMEHME LI K2 (Columbia University). K44
K% (University of Massachusetts). # &7 K% (University of Michigan). % faf ¢
K% (University of Towa) B IN/HK2%% (University of Southern California-ISI). %2 /R %
[PIER A AR 1K 2% (Dublin City University) HAHFIBIVA K2 (Meiji University ) 12
[¥] Universit_e Paris-Sud / LRI, Institut de Recherche en Informatique de Toulouse. IDA /
Center for Computing Science. CL Research.

FEHE, BTG TRARAS 5 M4 (TREC HiE X4 Rund. fefm, fE55 1
P T 60 4~ Run, 1155 2 #8287 55 4~ Run, 1155 3 #8207 40 4~ Run, 1155 4 #2507
28 ™ Run. R 7 XMz In 17U AR5

Noovel RHERE T ERZERBEHFE IS M T TREC2004 Fi s BRI S 430U >+
1155, $#248 T 19 4> Run. FEPRFEATHIA L, Noovel 758 KBTS 1 W, HZ&TTH
F ORI ZE A 44 5 AEAESS 3 A AR T T, FRATTPEAZ P Run JEAIHEA 26—
ZRE VYA TS, Noovel BAIHIT .

AFE F LR Noovel 76&MESH VRIS IR, IFEAT &) B0 LL 20 A

72 % 1 MRERSLE

N4 H T Noovel £ TREC2004 4145 1 H#222 1 5 4~ Run H) 45 5.

AFREFS S BT Y

e .
Run ID FET R HMMEP/BREIE/FE | EHEP/BEX/FE

OKAPI J5 ¥ & &R
ICTOKAPIOVLP . . 0.32/0.73/0.415 0.17/0.57/0.239
OverlapNov2 Fifs S

VSM ¥i'&; AverPrevNov #i1g
ICTVSMCOSAP LRI 0.31/0.68/0.397 0.08/0.47/0.130
SNV

VSM &, LCE ¥ J&;
ICTVSMLCE s 0.29/0.73/0.392 0.12/0.71/0.199
AverPrevNov 5 S

VSM K&, i 10%[) 45 Bk
ICTVSMFDBKL | 17 th#H ¢ & 13t AverPrevNov 0.28/0.77/0.385 0.13/0.71/0.202
B SAS I

VSM Ki&R, T 20%[1) 4% Rk
ICTVSMFDBKH | 17 th#H < & 13t ;  AverPrevNov 0.28/0.77/0.389 0.12/0.77/0.198
Hile EAS

2% 7.1 Noovel fF TREC2004 T4 1 [ 3FI 45 5

RS 1 FTERACH) 60 4 Run ', Noovel #2522 [) ICTOKAPIOVLP 45 WA 1) 746
KPR T HHEA S 5, S 1 410 Ulowa04Novll {2 0.005. 1158 B 7 1 ,
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#-57 Noovel i1 TREC2004 Hr = EAIIAF 55 (1) A FF el

ICTOKAPIOVLP 45—, 4l 7.1 frzx[Soboroff 2004].

FRIEFATXF 50 A W BRI 45 I ZEH 007, & &% B ICTOKAPIOVLP 7f 8
ANER EHEA S 2 AN EHEA S L SA T EHEA S =, Hoh R 22 A
(B AL BRI AE T T4, Bl H o XKW, %7 e ik

& 45 ICTOKAPIOVLP Jr K H ) SE B Y, AT AT LAAS HY — LB R 1 1) 4518
OKAPI J7VEAE SCRS 2= U7 1 L e B S 2%, IR AR KRR S Bl o T A 7R R
IUER AN E IR, BATVAIN S5 BB VEIE T OKAPI 7ELLRT TREC Web K& LEE 111
LI . Noovel 1E8HE EAT I T R B LW WZ1E 5 0 b F s B il £ £
TR PR SiAh, AIRATTRE A HA 25 AR B, TR R ) ) B S TV
OverlapNov2 REMS T I b & 45 S8R0 300

1.0

0.8

0.6

04

F score
= o
o o
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04

0.2

0.0

Task 1

new

|oo00

0000000000 000000, ,0000000000000004700g0?
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000" 0000090 "+

+++4F o pry four + =l g

Rk S T o R E S I IR S I S o P T +reQittt 4
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* * L *

- woacl |y W - * = ® |®

* * *
. W % * = *

W +
0000 2
a 00000000DGoo00000000000000000000000DOOOOQ,ODO@ODODOE5 51
Gl e T B PR T G R VN TR B o D T St i 00
+ ++ 4+ + + ++ +++++++ +4+ +++++
- + x
rrrinrrrrrrrr1rTrrrirTTTrT T I T T 1T 1T T 1T T T T T T T T T T T T TTTTITTTTTTTTTTTTTTTT
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M3 1. TREC 2004 Novelty Track Guidelines

Summary

The Novelty Track is designed to investigate systems' abilities to locate relevant AND
new information within a set of documents relevant to a TREC topic. Systems are given the
topic and a set of relevant documents ordered by date, and must identify sentences containing
relevant and/or new information in those documents.

For information on past Novelty Tracks, see the overviews:

e Overview of the TREC 2002 Novelty Track

e Overview of the TREC 2003 Novelty Track

This year, the tasks and topic structures remain largely the same as in TREC 2003. The
main differences include:

There will be exactly 25 event and 25 opinion topics, and

Each topic will include zero or more irrelevant documents in addition to 25 relevant
documents.

These changes are detailed below.
Due dates:

Test data released: July 1, 2004
Results due date:  September 1/15/22, 2004

Runs allowed: maximum of 5 runs per group per task

Goal

Currently systems return ranked lists of documents as the answer for an information
request. The TREC question-answering track takes this a major step forward, but only for
direct questions and only for short, fact-based questions. Another approach to providing
answers would be to return only new AND relevant sentences (within context) rather than
whole documents containing duplicate and extraneous information.

A possible application scenario here would be to envision a smart "next" button that
walked a user down the ranked list by hitting the next new and relevant sentence. The user
could then view that sentence and if interested, also read the surrounding sentences.
Alternatively this task could be viewed as finding key sentences that could be useful as "hot
spots" for collecting information to summarize an answer of length X to an information
request.
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Tasks

This year there will be four tasks which vary the kinds of data available to the systems
and the kinds of results that need to be returned. There will be fifty topics, each with 25
relevant documents selected by the assessor who wrote the topic, as well as zero or more
documents which were judged irrelevant. The documents are split into sentences.
The four tasks are, for each topic:
1. Given the full set of documents for the topic, identify all relevant and novel sentences.
This is last year's task.

(This task will be due first, on September 1, 2004.)

2. After the first due date, NIST will release the full set of relevant sentences for all

documents. Given all relevant sentences, identify all novel sentences.

3. We will also release the novel sentences within the first 5 documents. Given the
relevant and novel sentences in the first 5 documents ONLY, find the relevant and
novel sentences in the remaining documents.

(Tasks 2 and 3 will be due second, on September 15, 2004.)

4. Given all relevant sentences from all documents, and the novel sentences from the first
5 documents, find the novel sentences in the remaining documents.
(Task 4 will be due last, on September 22, 2004.)

Participants are free to participate in any or all tasks. You may submit a maximum of five
runs per task.

Topics and Documents

This year, the track will be using fifty new topics (numbered N51-N100) developed using
the AQUAINT collection. AQUAINT contains newswire articles from three different wires:
New York Times News Service, AP, and Xinhua News Service. All three sources have
documents covering the period June 1998 through September 2000; additionally, the Xinhua
collection goes back to January 1996.

The topics are evenly divided between two topic types:
e Event topics are about a particular event that occurred within the time period of the

collection. Relevant sentences pertains specifically to the event.

e Opinion topics are about different opinions and points of view on an issue. Relevant

sentences take the form of opinions on the issue reported or expressed in the articles.

The topics have traditional TREC topics statements with a title, description, and narrative.

For each topic, the assessor has selected 25 relevant documents and some number (possibly
zero) of irrelevant documents from the collection. They are probably not the only documents
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for that topic, nor are they necessarily the best. You will be provided with those documents
concatenated together in chronological order and separated into individual sentences. Each
sentence is tagged with a source document ID and a sequence number.

The documents are on a protected web site located at http://trec.nist.gov/novelty/index.html.
The web site is protected since it contains document text and we must be sure you have
legitimate access to the document text before you can access it. To get the access sequence for
the protected site, send an email message to Lori Buckland, lori.buckland@nist.gov
requesting access. Lori will check our records to make sure we have signed data use forms for
the AQUAINT data from your organization and respond with the access sequence. Please
note that this is a manual process, and Lori will respond to requests during her normal
mail-answering routine. Do not expect an instantaneous response. In particular, do not wait
until the night before the deadline and expect to get access to the test data.

Task and training data restrictions

This task should be done completely automatically. Any fields in the topic can be used. It
should be assumed that the set of relevant documents are available as an ordered set, i.e. the
entire set may be used in deciding the sentence sets. However the topics must be processed
independently. Both these restrictions reflect the reality of the application.

You are free to use any other TREC documents or training data you would like. Although
there are probably other relevant documents in the collection, NIST will not be providing
further grels. You will be asked when runs are submitted to describe additional data used.
Tasks 2 and 3 cannot be ordered such that all the test data is hidden from both tasks.
Therefore, you are expected to keep the training and test sentences separate between your task
2 and 3 runs. Other training data may be kept in common, but do NOT (for example) submit a
task 3 run which takes advantage of the relevant sentences released for task 2.

The topics and judgments for last year's Novelty Track data is available from the TREC web
site (LINK). Keep in mind that last year, all documents were judged relevant, whereas this
year there are irrelevant documents mixed in. Nevertheless, you may find the data useful for
designing and/or training your system.

Format of results

Participants will return either one or two lists of doc id/sentence number pairs for each
topic, one list corresponding to all the relevant sentences and the second list (a subset of the
first) containing only those sentences that contain new information.

Only submit the sentences required for each task! For task 1, a run submission should have
both relevant and novel sentences, but for task 2, a run should only contain novel sentences.
Don't include any data given by NIST, only include the output your system is required to
produce.

Results must be submitted in the following format. This format is a variation of the TREC ad
hoc format, and is identical to last year's format without the sequence number field.

N1 relevant FT924-286 46 nistl
N1 relevant FT924-286 48 nistl
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N1 relevant FT924-286 49 nistl

N1 relevant FT931-6554 7 nistl

N1 relevant LA122990-0029 14 nistl
N1 new FT924-286 46 nistl

N1 new FT924-286 48 nistl

N1 new FT924-286 49 nistl

N1 new FT931-6554 7 nistl

N1 new LA112190-0043 15 nistl

N2 relevant LA122490-0040 1 nistl

There should be one file per run, ordered by topic number, including both the relevant
and new lists for each topic number.

Field 1 -- topic number, an N followed by a number

Field 2 -- "relevant" or "new"

Field 3 -- document id (the docid field exactly as it appears in the tag)
Field 4 -- sentence number (again exactly as it appears in the tag)

Field 5 -- the run tag; this should be a maximum of 12 characters, letters and digits only; it
should be unique to the group, the type of run, and the year

Evaluation

The sentences selected manually by the NIST assessors will be considered the truth data.
To avoid confusion, this set of sentences are called RELEVANT in the discussion below.
Agreement between these sentences and those found by the systems will be used as input for

recall and precision.

Recall = #RELEVANT matched/#RELEVANT
Precision = #RELEVANT matched/#sentences submitted

Recall = #new-RELEVANT matched/#new-RELEVANT
Precision = #new-RELEVANT matched/#sentences submitted

The official measure for the Novelty track will be the F measure (with beta=1, equal emphasis
on recall and precision):
2 * Precision * Recall

Precision + Recall
alternatively, this can be formulated

2 * (No. relevant sentences retrieved)
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(No. retrieved sentences) + (No. relevant sentences)

(for novel sentence selection tasks, substitute "new" for "relevant")
Definition for new and relevant

You are trying to create a list of sentences that are:

1. relevant to the question or request made in the description section of the topic,
2. their relevance is independent of any surrounding sentences,

3. they provide new information that has not been found in any previously picked

sentences.
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M5 2. Penn Treebank Tagset

CC |Coordinating conjunction e.g. and,but,or...

CD |Cardinal Number

DT  |Determiner

EX |Existential there
FW  |Foreign Word

IN  [Preposision or subordinating conjunction

11 |Adjective

JJR  |Adjective, comparative

JJS  |Adjective, superlative

LS |List Item Marker
MD  |Modal, e.g. can, could, might, may...

NN  [Noun, singular or mass
NNP  |Proper Noun, singular

NNPS  [Proper Noun, plural
NNS  |Noun, plural
PDT [Predeterminer, e.g. all, both ... when they precede an article

POS |Possessive Ending, e.g. Nouns ending in's
PRP [Personal Pronoun, e.g. I, me, you, he...

PRPS$ [Possessive Pronoun, e.g. my, your, mine, yours...

RB  [Adverb, Most words that end in -ly as well as degree words like quite, too and very
RBR |Adverb, comparative, Adverbs with the comparative ending -er, with a strictly comparative meaning,
RBS |Adverb, superlative

RP  |Particle
SYM [Symbol, Should be used for mathematical, scientific or technical symbols

TO |to
UH |Interjection, e.g. uh, well, yes, my...

VB  |Verb, base form, subsumes imperatives, infinitives and subjunctives
VBD ([Verb, past tense, includes the conditional form of the verb to be
VBG [Verb, gerund or persent participle
VBN  [Verb, past participle
VBP  |Verb, non-3" person singular present
VBZ |Verb, 3rd person singular present
WDT |Wh-determiner, e.g. which, and that when it is used as a relative pronoun
WP [Wh-pronoun, e.g. what, who, whom...

WP$  [Possessive wh-pronoun, e.g.
WRB [Wh-adverb, e.g. how, where why
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