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17. (SRR

I am the very model of a modern Major-General,

I've information vegetable, animal, and mineral,

I know the kings of England, and | quote the fights historical
From Marathon to Waterloo, in order categorical...

Gilbert and Sullivan, Pirates of Penzance

BI85 A — FRERER M 2w B SR I B A w0 AT o SRR 55 A2 1 i 2 A =) BEAT RS2 Bk 5 K
H SR 3 2 TR 5% 2R (MR AT B ) o BRI A 10 D SE BE IR R 5 34T, (BRI AR A & e 28 2 /0 75 2
FTENTT AR AR RIS . A5 H B, DL AT AR ATRER RIN . SRS, X LEHS
A DAAEAR TRE R [ S 2 rp e 3

Citing high fuel prices, United Airlines said Friday it has increased fares by $6 per round trip on
flights to some cities also served by lowercost carriers. American Airlines, a unit of AMR Corp.,
immediately matched the move, spokesman Tim Wagner said. United, a unit of UAL Corp., said the
increase took effect Thursday and applies to most routes where it competes against discount carriers,
such as Chicago to Dallas and Denver to San Francisco.

RESNHT NSCARFIRECE RFIEEE L AB WA X/M5 BB (information extraction, 1E)¥ ik
ANCA ARG S B N S kB, B andi 7 o) SR80l e DL Skt — P Ak 3L

FATN R R$EE (relation extraction) (L 55 H4f: 1E SCARSEAR 2 [A] B A1 432808 UK R o IXELIE &
TIURER, PR R, HORR, WABEKRANMB T EKR. RAKRNSHAXLRBIEEGER
EIECR. AsE, HREE(knowledge graphs), M4k RENREIESE, SRR H P REE
B E W7

BN, AT 18 =4 5 A K NS5 - B4R (event extraction) & T HIX L5k S 5 FH A,
filtn, {EFRATRRGISCAS, United F1 American (ST INLL K& aid 1 cite R F4F. 75 Z A0 HEH
Jt:F8 (event coreference) (5 22 &) A e SCA 1 B BN F4F 51 B2 R — AN ERAT EAE T
I, increase [N SE 6 FTAT TE the move #BHE )[Rl — 4.

N FE SRR AR (when) & AR, BATTHEEUET ] R 1A 5 (temporal expressions), 41— &
i) JL X (Friday A1 Thursday), #Xt#is= (relative expressions), #i#1 two days from now E{# next
year, LLULINFIE]EE 40 3:30 PM, X463 ik A n ATbR e R i 1 H Jg H e — R rp g 18], DA R0t 5
ik, ERNRBUES T, X ERATEE K Friday 55 United’s S AT [AERER K, ¥ Thursday 5ii
—REIIO EREER, FE AR, R R, United’s EATEREE NN, 1 American’s ‘S A7
SPRFEIX AN AT

WG, WEIURMIR T IR BR R E B A U L. AR TS (template filling) 14 55 42 7E SR
T PRI RS DU S AR . X SR I AT AT LA & BRSO R SR B SR B, AT DLE R I 4
Ab TR ST A 7T 2R AE T H i AN (] 280 BUAA (ontology ) SR 2 R I BE S .

FRATHIAL S 2> 7] ST 2 X MR E RS OLI — AN, PO A R & F R 2, AR5 SR 540t
FRAW . EXMIENT, AT L United B 8 ABAIHE S 2 BT AR, 1 240 e 886,
¥ Thursday it B, K American & 4% BEH S BIMTE AR, A4 00 R Frs i3 e g .

FARE-RAISE ATTEMPT: [ LEAD AIRLINE:  UNITED AIRLINES
AMOUNT : $6

EFFECTIVE DATE: 2006-10-26
FOLLOWER: AMERICAN ATRLINES
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17.1. XFRIEEY

EFRA MR B IAT DAL SCA AT B 1 fir 42 SEAR (R R A 158 8 BIMEOR), IR ZHIAFET
RGN 1) P S A 2 TH] 1) 9K B

Citing high fuel prices, [ore United Airlines] said [rive Friday] it has increased fares by [money $6]

per round trip on flflights to some cities also served by lower-cost carriers. [orec American Airlines],

a unit of [ore AMR Corp.], immediately matched the move, spokesman [rer Tim Wagner] said.

[ore United], a unit of [ore UAL Corp.], said the increase took effect [time Thursday] and applies

to most routes where it competes against discount carriers, such as [Loc Chicago] to [Loc Dallas]

and [Loc Denver] to [Loc San Francisco].

filtn, A YRIRATT, Tim Wagner /& American Airlines )% 5 A, United J& UAL Corp.f 7A ],
ifii American J& AMR [{F/A ] o 3X 8 755K Foad B — MR OC R A S, 5] an 2257 Fa IXURS (19 SCAS A 24
LB (part-of) 5 4 (employs) K &2 . &l 17.1 F1J i | ACE X R PP AE T Y 17 Fhok &, 14 17.2
T EEREA R R . JATEW LIRBCE 2R € TOURIK SR, Ui mimte . Biltn, A 3RATA]
LS 4518, United A &1E Chicago. Dallas. Denver. # San Francisco fiiZk.

Subsidiary
Geographical

Citizen-
Resident-
Ethnicity-

Religio

ser-Owner-lnventor-
Manufacturer

Membership
Sports-Affiliation

17-1: ACE XRIEEUELEHFERRN 17 1Nk &

Relations Types Examples

Physical-Located PER-GPE He was in Tennessee
Part-Whole—Subsidiary ORG—ORG XYZ, the parent company of ABC
Person—-Social-Family PER-PER Yoko’s husband John
Org—-AFF-Founder PER-ORG Steve Jobs, co—founder of Apple...

Bl A7-2: iAo B SOR AR ST I i i 44 SR R SR

RS R GIAAELE 156 Fh A @i T 308 RS GRS S IR F & . st 2,
—ARABAE TR LA P e AR R 2 BRI (5 BARUS AR, SUEC 2O BT SOA
LR i 44 SR, R IR T R R JE SRR, B X T M ATEAS AR T PR S AR 1B 17.3
AR LSRRG R B TR AL ], RS SRS R T DL IRATIEAE IS AT (7R ] vh S X K

T RO MR PR AL A2 ] £ 55 NER 55 05 44 SEAR IR R BT 38— T (unary) % & 1R 5 -

WONVF 2 HA e ST R RS Bl UMLS, kBEXEEFKEZEBIRNSG - EEES KRG, HMN
25 LT 134 AN TZ M SR . SRS SR L 18] (1) 54 FhOC &, Bl
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Domain D={ab,cdefrfgh,i}

United, UAL, American Airlines, AMR ab,cd

Tim Wagner e

Chicago, Dallas, Denver, and San Francisco f.g,h,i

Classes

United, UAL, American, and AMR are organizations Org ={a,b,c,d}

Tim Wagner is a person Pers= {e}

Chicago, Dallas, Denver, and San Francisco are places Loc={fghi}

Relations

United is a unit of UAL PartOf = {<a,b>, <c,d>}

American is a unit of AMR

Tim Wagner works for American Airlines OrgAff = {<c,e>}

United serves Chicago, Dallas, Denver, and San Francisco Serves= {<a,f >, <a,g> <a h> <a,i>}
17-3: ROISCARPETIEBA K RN ANE

Entity Relation Entity

Injury disrupts Physiological Function

Bodily Location location—of Biologic Function

Anatomical Structure part—of Organism

Pharmacologic Substance causes Pathological Function

Pharmacologic Substance treats Pathologic Function

2 IR — AN E ) T

(17.1) Doppler echocardiography can be used to diagnose left anterior descending
artery stenosis in patients with type 2 diabetes
R, FATTAT BAAR B UMLS % %
Echocardiography, Doppler Diagnoses Acquired stenosis

Wikipedia it fit 7 RE KR, XL HRE M GHL Wikipedia SCF A5 B tE(infoboxes), 4
Fte A A . Bltn, BrEAE K2 Wikipedia 5 BAEAL & 45 ML EE s, #l4n state=“California”Dk,
President="Marc Tessier-Lavigne”. 1X£&=g5n] DUFAL & W president-of 53 located-in Z KK &
WAEFR N B IR R HESE (Resource Description Framework, RDF){CiE S (metalanguage)qﬂi_iaég

RDF =Jué(triple) & L4 ¢ R ARG, #)oNE-1§-5(subject-predicate-object)&ix . X /& —4 IR
il RDF = G4

subject predicate object

Golden Gate Park location San Francisco

B, A ( crowdsourced) DBpedia (Bizer 25 A, 2009)/ M Wikipedia JRE kAR, G54
it 20 12/~ RDF =Ju#l. 57—k A 43 | RHE 48 5 5 Freebase (Bollacker 8 A\, 2008), IL{E &
Wikidata Freebase J—#/>(Vrandecic 1 Krotzsch, 2014), EA AATRUEA T EEE . s DL Ab AT B e
B At R 2 TR PR O 2R

WordNet B At A A2 AT AR G &, R 1 B2 2 IR ) R IRk & o B0, WordNet 7E252 [d]
f is-a B_kA7iE(hypernym) >k &

Giraffe is-a ruminant is-a ungulate is-a mammal is-a vertebrate ...
(K#E— a4zt — s — WAz — BH..)

WordNet 75 /™A F12& 5l 2 18] th 45 9245 (Instance-of) < £, 441, San Francisco 5 city 2 [A] i 5245 5
FRo FEBUXLER RE Y R B E A 1) B D IR

e, A REREEESE, HhasH Ml]E’J?%?EEﬁ&%I*ﬂBE’J’U? T IZRANIIA S SR 2 ELES o
TACRED ##i%:(Zhang %8 N\, 2017)8, & % T4 & NBUZH 2K % R = e 411 106,264 41, LAAEREE
TAC H1IREE N 1 (TAC KBP) Bk kik w4l B i) 57 [ 11 web SCA 4] FA5id . TACRED .5 41 Fhok RIEAL (U
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per: HAEYLTH, org: FAFE], org:Eiid, per:FifH), M_E—/NTE3K R (no relation)bric; <Gl 17.4 fix
(Zhang & N\, 2017). K2 80% [M5]+# brid i 0% ;A 2 % 1) 57 T e X TN 26 e B () 4y 2848 =2
TREE,

Example Entity Types & Label
Carey will succeed Cathleen P. Black, who held the position for 15 PERSON/TITLE

years and will take on a new role as chairwoman of Hearst Magazines, Relation: per:title

the company said.

Irene Morgan Kirkaldy, who was born and reared in Baltimore, lived PERSON/CITY

on Long Island and ran a child-care center in Queens with her second Relation: per:city of birth
husband, Stanley Kirkaldy.

Baldwin declined further comment, and said JetBlue chief executive Types: PERSON/TITLE
Dave Barger was unavailable. Relation: no relation

17-4: kB8 TACRED ¥UBSE A FIFRZE
SemEval 2010 £ 45 8 AR 7 — /M As i Hc s £, H T4 I 44 98] 4% 18] (nominals) 2 [8] [ 5¢ &
(Hendrickxdr %5\, 2009). ¥#i5EH 10717 Dntl, BAREIEA —XF Btk (ER ), F Tinidh 9
MHEHBERXRR DMK — A, W -4 77 #F (product-producer)( L) A4 7 & B ) B4 - B4
(component-whole)(F A EH — N KE5).

17.2. XEIRIEX

RARPEEEEA TR FEEL, AUHE RIS, FRE GEE B 2R ) BT R
FATEAERL T ORKE D N A

17.2.1. (ERRIVRENKER

B A LA 96 R PR BRI - RVE R, B Ja T Hearst (1992a) 71 4, (RItLidE 7 K 4 Hearst
= v o Sl T URET
Agar is a substance prepared from a mixture of red algae, such as Gelidium,
for laboratory or industrial use.
Hearst 5, KEZHAKIEE RS HEH 4 2 Gelidium, (HRETLREATRZRM A, MATHS AT LU 5 i
Wit Gelidium /& —Fi 2L 3 (1 N L1 (hyponym)). i I LR IRYE-A)7 AR

NPo such as NP1{, NP2 : : :, (andjor)NP}, i 2 1 (17.2)
2R T AR X
V' NP;, i 2 1, hyponym(NP;, NPo) (17.3)
TEFRATIHE W -
hyponym(Gelidium, red algae) (17.4)
NP {, NP}* {,} (and|or) other NPy temples, treasuries, and other important civic buildings
NP, such as {NP}* {(or]and)} NP red algae such as Gelidium
such NP as {NP,}* {(or|and)} NP such authors as Herrick, Goldsmith, and Shakespeare
NP.{,} including {NP,}* {(or|]and)} NP common-law countries, including Canada and England
NP.{,} especially {NP}* {(or|land)} NP European countries, especially France, England, and Spain

17-5: ATHE EARRIEAC-a5E R
BlE: R AR Sty F TR ry A TRE L a7 -4 & E X (Hearst 1992a, Hearst 1998) .

K] 17.5 7~ 1 Hearst (1992a, 1998)42 Hi FIHEWT 47 17 ¢ R I oA = FRATC & 7R 7 NPH AE R
IRz . TR 7 I BARRR A B L TN 0y 22 SEAR A Ok 2 e . Bldn, Wi SRIRAT B AR 2 R 2ok
FEMEASHSURAE A 2B 4527, FRATTAT LU R T AR
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PER, POSITION of ORG:
George Marshall, Secretary of State of the United States

PER (named|appointed|chose|etc.) PER Prep? POSITION
Truman appointed Marshall Secretary of State

PER [be]? (named|appointed|etc.) Prep? ORG POSITION
George Marshall was named US Secretary of State
F LA R B RS S i, AT DUEE X g 0 ST e . 53— 71, e A B RAR, T
HEZ A T g E e e A /2R E R AR

17.2.2. BOEEHFIIRMXR

A7 MBS RIHLAR 52 2 TR SRR 2R — DI N AR BB 7 6 o e — 2 E iR A s ik, M
XK R ML T THEINGRERLE, SR J5 8 - I SCAR YNGR SR AR TE R A T I £ o

B 17.6 PIoss I B il 510 05 122 (1) B Oxt 1A i 44 S AR GE A2 /] — N0 7)o ()0 B — X B2 FH 5% &
R o RAS T D RMEAT S HOR (2474, RNN, Transformer, BEHLARMEE).

RT3 PR PTI98 73 S5 T LIGE I X 45 R 1Y) i 44 SR A 75 AR OC GBI AR 5% 3R ) HEAT — 0 R SR I PR AL 2
L. B RIIZRN R AL B MFRTE TE R BT 2% A P SR EU IR = 61, DL NBEA AR SR R 8] 1
ST AAORT b A I B 1

function FINDRELATIONS(words) returns relations
relations < nil
entities < FINDENTITIES(words)
forall entity pairs <e1, e2> in entities do
if RELATED?(e1, e2)
relations< relations+CLASSIFYRELATION(e1, e2)

E 17-6: ERHDEXKRPILEZERIXF
BT RHER B S R r 2B o AR FRATE B EE TRHE 0 0 2408 HORE AR AL (An 2 48 [ A BRBEHLARAR), AN
XA % American Airlines(#£ /% 1, 8¢ M1)AI Tim Wagner(£ £ 2, 1% M2) [8] )55 R 347402
(17.5) American Airlines, a unit of AMR, immediately matched the move, spokesman Tim Wagner said
X LEEALHE A RE (RN, B, BT 5 5):
‘M1 F1 M2 [ i f HgE
Airlines Wagner Airlines-Wagner
M1 F1 M2 1111745 F1 bigrams:
American, Airlines, Tim, Wagner, American Airlines, Tim Wagner
oK 22 A7 B 1Y) 51 B) bigrams:
M2: -1 spokesman
M2: +1 said
fE M1 Hl M2 2 [8] 3R] 42 B bigrams:
a, AMR, of, immediately, matched, move, spokesman, the, unit

i 40 SEARARAE -
N EAR Y ENEE R

(M1: ORG, M2: PER, M1M2: ORG-PER)

M1 F1 M2 HSEARZE 7 (Ok 5 5845 NAME, NOMINAL, PRONOUN):
M1: NAME [it or he would be PRONOUN]
M2: NAME [the company would be NOMINAL]
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“WICZ S (FEABH, AMR 25 1):
VRGN ST, R 3R 9 SEAR 2 R] B v it g AR A7 BRI VR R A
‘M1 F1 M2 Z[A] ¥ 73 B A2
NP + NPt St S| NP
MRAFH R AL
Airlines ~—sujmatched <comp said —supj Wagner
HEWEXRARDRE AT KRR FE RSN E 732K 1ERATEE— DN T
TACRED X R IUEE S AME S5 1 ML R 45 (Zhang %5 A, 2017). £ TACRED ', AI1&15 3] —AM) 7
MHAF A X B (span): — M, 8RR —DMASHL: —AEiE, B EMHbk. £52M
42 > TAC KA —PMRR, HEEA KRR

1 p(relation|SUBJ,0BJ)

Linear
Classifier
f
( ENCODER (BERT) )

1 Fr 1 Tt 1
[CLS] [SUBJ_PERSON] was born in [OBJ_LOC] , Michigan

B 17-7: XZRRBUEARIEER L% B (A f+ A BERT)

EiE: 8N\ F 8 subject 1 object SZR# #  H NER A7 4% (Zhang 4 A 2017, Joshi % A 2020) .

7] Transformer-encoder 532 (U1 17.7 FiR)CR G BERT XA A Ml gmid gy, JE1E
B TR TR AN — A28 PE 2 (9 1 BERT [CLSI#FIT), iZ 4k MEEW Ay 1-0f-N 73252850 43 ANFr
%2 —. BERT Zwft % (K5 AL 3670 2518 35 (de-lexified). fEFIAHY, 1B A =iEScA i H NER frid B .
XH BTk &G A BRI TH (Zhang %8N, 2017). 24{# ] BERT A Transformers #E475¢ &
U, 24 BT ] RoBERTa (Liu 25 A, 2019)3% SPANbert (Joshi 4 A, 2020)% BERT fiA, iXuEfg
AL E HISEPIFFIC 7 BE AN F 51, 12 LA A E B H O BRI o

— kUL, RN S G LA, I AR TF TAREEEE, WEXRIB AR R
ERERYE . B2, FRid—NERINGRERLIER Bot ), WEBEALEMSTN: SN RRIR Iz A BIA
[F R SCAREAY o T IXAN R, O¢ RIEHR 20 FE A AE TR 142 TR DR i I B AR B v b

17.2.3. BIEFFLERNXHE

B AL 22 IR IR A IR 2R3 8 . A2, RS, HR, RBRIRATAA — L&k B i
FiEH (seed patterns)(WiZE 17.2.1 i k), 8iH —LefpF o (seed tuples). iX /& UL H 2%(bootstrap)
— AN AR B B R R SRR 7 R SEAA, SRS B AR AL E X AN SR ) A 7 (FE web b, BIRATIAE A
AT EAE S B WA IXESA)Frh, FRATSEHUNINERS SR i Bl i) B R 30, BAZElgnmiial. #17.8 )
H MR

B, B FRATT 75 B 8 — M A5 A\ /AR B (hub)BC 6 81 26, 9 HL AT A 4038 Ryanair 76 Charleroi
A Al o JRATAT DUA X AR 7S SR R IR IR, @ AR R A I A 5 S AR R 1S
M. A1 Ryanair. Charleroi FIFffiff) hub. HIFRATEERR R T I AHIH) T
(17.6) Budget airline Ryanair, which uses Charleroi as a hub, scrapped all weekend flights

out of the airport.
(17.7) All flights in and out of Ryanair’s hub at Charleroi airport were grounded on Friday...
(17.8) A spokesman at Charleroi, a main hub for Ryanair, estimated that 8000 passengers
had already been affected.
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function BOOTSTRAP(Relation R) returns new relation tuples

tuples< Gather a set of seed tuples that have relation R

iterate
sentences< find sentences that contain entities in tuples
patterns< generalize the context between and around entities in sentences
newpairs< use patterns to grep for more tuples
newpairs< newpairs with high confidence
tuples< tuples + newpairs

return tuples

B 17-8: NFFAEhBEITBERFEIXR

IR LEZE Fir, JRATTAT DUE FH S 4R K (mention) 2 [8] () #ia] E R 30, fE6g e — > BT Hin], 7E3R
PN G B, DL AR M i) i 44 SRR, O VRIE A HAMRRE, SRARIAN N i) — R =

I e G5 B, AT AT DU FH SRR R 2 T BRI ) B SCL BB — R S T iA] . B8 IR 2 SR
W PRI S i 44 AR R DL S AR AE, SRIZH— A=, 4

/ [ORG], which uses [LOC] as a hub /

/ [ORG]’s hub at [LOC]/

/ [LOC], a main hub for [ORG] /

XA AT DUF T4 = oA o 4 .

51 5 RGN E I T4 0 id B {5 B {8 (confidence values), Ll 4iE IEFE (semantic drift). 7EiE
XER T, — MRS R EOE UEBE R CA R GIN, #0530 SR 7= A2 UK i B R
B Lo LU R

(17.9) Sydney has a ferry hub at Circular Quay.

WA N — AN IR TR 52, XA I8 :UAT BE < 3 B 1R M 5] A Jc 4 <Sydney,CircularQuay>.
He T e A R AT RE 2Rt B 22 AR A% 1 A PR

P BT B I T AN R 2 A ()Tl AR T AT e v Re, DA RS 07 SO S A =2k
VLRI B A=, SR, 4@ SCREE S D, ATy T MR p, FRATFR LR
NEES

*hits(p): T £ D Hr &4k ILACH) T i) o4l 4

“finds(p): p 7& D "R BT 1 =2k

N P R T X e B R 2R (Riloff AT Jones, 1999).

Confo (1) = o o linds(p) 17.10)

XA FE R AR I H — DA PR A — AR

AT LB 454 B 5 D R e VTR A 3 P ok S RE X B e 4110 B A5 P2 (PP (Agichtein Al
Gravano, 2000 ). &5 & X FEYE i —Fh 72 “noisy-or’. e 4 T e h P H s 4 S0 FF,
MEAAAE H M ERE, WA, 7E noise-or BIAIH, FATMUH A FEABBE. B, BRI
e N, HATA SRR A A AR AR R s R, AR I RIEAR ML . R RA TS B E
FE B TE AN A AR, AT AT AR p RIS A 1-Conf(p)s JCALATA SRR aRAS 1R 0 m] REPE &
B TGNE R (AN, B TR S5 2R FRA T — AN 4 B AE .

Conf(t) =1— ][ (1-Conf(p)) (17.11)

peP’
FEZ SRR ARG Z R B R T EGERE, AT LRSI RE H R R,
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17.2.4. BIEEEEIRIKR

SEAE G R 2T TARIC A A AR 5y, AHRAT — 280715 W] LR B 2Rl (i TR) Bk .
258 (distant supervision) /775 (Mintz 25 N, 2009)45 & 1 B 28 F0 W B 22 ST Ao e fE W B — Nk
LB R RO R B 7 REA (AR DRI ), WA IR b @ KR e A AU AE, AR5
BEMHER — B LG

B, AR FATIELE S 3] NATAABATTHS A= 38 17 22 18] () place-of-birth 5¢ & R T-M7 1) 759, 3141
ARE R 5 MR LATAG . B T 4ERE RN #dE 2, 40 DBPedia 2L Freebase, T /7 i1k
TV £ KRB 100,000 4 place-of-birth f141-F, (<Edwin Hubble, Marshfield>, <Albert Einstein,
Um>, %55, ). F—BRERER K Bigtrar 4 S brid, Mintz 25 A (2009)( H 745 A # L1 80
JRCE, R T A A AN 5 o IL RS i 44 SEAR I A, 0 s

...Hubble was born in Marshfield...
...Einstein, born (1879), Ulm...
...Hubble’s birthplace in Marshfield...
PLAE AT DAAIE A A BN 2R s, AN A0 5] 1) Jo 218G — AN Il 2R sk il <relation, entity1, entity2>.
R, B — AN — I GRS
<born-in, Edwin Hubble, Marshfield>
<born-in, Albert Einstein, Uim>
<born-year, Albert Einstein, 1879> EEE

SRJE FATAT AR FH 2 THRFE B A 1) 70 38 0 XTI TRAER 2028, AR B OC RIRIBURHIE, W42
Fe i 4 SEARBRRE, B B 8] (R AR AR #6545, LA RSB IR ] o BN JC AL # A ATVF 22 I GRS A5 Pl B2 K )
REAE; BN I 25 24911 Wi (<born-in,Albert Einstein, Ulm>) {4 4E A 20K B A Ok H ¥ £ 42 & Einstein A Ulm
(RIAN [R5 R BRI ATE VAR AIE o

PO AR B A AR W KRR ZRAE, Bt AR 5 AL, XKL X MR IE 45 & o
BRI, FRATTR AR BUE LT B, Ky SEAA SRR B[] ) B3] B A7 B AR IE AR OR, AR DA T I 28

PER was born in LOC
PER, born (XXXX), LOC
PER’s birthplace in LOC

[ B AT IEAE AT T, XA T
(17.12) American Airlines, a unit of AMR, immediately matched the move, spokesman Tim Wagner said

FATR 7 2 28 R IE, (R RE:

M1 = ORG & M2 = PER & nextword= “said” & path=NP * NP+ St S | NP

SRR NGBS, TAREEERFEH TRNER. BTFAREMNIRAFEE — A
AR AR, mRGIETFERBI — D IRBIARIC AT K R (no-relation). IZFRZE I IR 71252 LG FEAEAT ]
Freebase X R A HBLIYSLRXT, A HRIURRIE, JEARAXFEM G ERHE & . B E L
17.9 Fi7Rs
function DISTANT SUPERVISION(Database D, Text T) returns relation classifier C

foreach relation R

foreach tuple (e1,e2) of entities with relation Rin D

sentences— Sentences in T that contain €1 and e2
f < Frequent features in sentences

observations< observations + new training tuple (e1, e2, f, R)

C< Train supervised classifier on observations
return C

B 17-9: XRENWTERERE
BlE: WAL RBEFHRIFHLE T,
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A B S ERATI TR — RO IR . BRI 2R, mREME R — 2R 5V 2 R,

I M B VR ) T AR RIR . ST 0 885 —FE, B se iz 8 ) 5 R A o IR . 5B

bk, RS R G ST U B R ¢ R IR AR T DA B — 4. i, Snow F A (2005)1 is-a

s AL AR SE (A WordNet A ot ) A2/ T Azia] NP N AR IS, 288 KB SOA R 2 2] s

o MM RGETIGI N T Hearst (1992a) 1) 5 AR AEHRAE, ERZIESIA T 70,000 F AR,
BAELLT 4 Filr:

NP4 like NP Many hormones like leptin...

NP4 called NP ...using a markup language called XHTML
NP is a NPy Ruby is a programming language...

NP, a NPy IBM, a company with a long...

IR E K EIhREMIBE D ERE, SETH THRAGHERAIERT AR, ERAiEES. &L
WS, EAAERARC I SCARNIZRIE R, D e I ZRIERHZE o (0 A m) AR, I ELARK AR
B IRARICEEE o IR B BAT LU RS W LRI AN Zon LI Zhondl DAE 5 1P e 70 88— i

AR A ) R e AR P AR LRSS R, R H TR FE A P e SR MRS L i . eAh, i
R B HREH B PRI L2 A7 A5 208 K IR A e IR S0 R o BESR AT B 2 A8 ) AR BB U R R 2R, 20
A 40 T B R T3 1

17.2.5. BIXHERNXR

T B R R PRI H 2R A AR N E s, ERBEAERCRIIRMTEI T, WML R
Fo IXAMESSE T AR N TF IS BB (open information extraction, Open IE). 7E Open IE 41, X%
SR ] B ) F A B GBS BABhiR T 3k). B, ReVerb &%i(Fader %N, 2011)M—AMA)F s R R E
Wit 4 DR

1. 1E s FIgA7 — AN EARI0 2R S 7y B o

2. XT s A S, B LB DTG R R R AR 2 R B w R KRS, & IR
i UNLR

3. XFRAREE w, REBALDKARTEE x, AKX ANRIE, wh-iA 5775117 “there”. 7EA4
B F AT AR R Y

4 MEH—NEEEDRBEEE cME KR r=(x,w, y)IFREE.

K Z RAALEW L AL RS B DL N A 32 . ARELI R IR E e — A LABR I L )7 41, ]
RE AL 440 (LLE2 317 W1 make. have % do T3k 190 Rl H RIA 5 #1H K R %L, 40 have a hub in):

V| VP | VW*P

V = verb particle? adv?

W = (noun | adj | adv | pron | det )
P = (prep | particle | inf. marker)

WICARETFI D, ZFMAHTEBHERFERLNK R . B BHREIELR, KELR
1ERGHER ARG TR T AR, KA R A0 1. ZRGE AL 5 ALK M a1 iz
17 BIRSC R, R B AYEAL JE I I O¢ R AR (EBRIATE A . Bhahia] . T2 1 A A ) o
WMRFGANKZR r BEZD 20 MAFKWR T, MR NE 78t . Fader %A Q011)EH 1 170 /34~
oA R R,

B, AR R 7 R R SR BAG A . WIZR7r AR T 2 s B 1000 ASBEALE web
H)F, IBATHIEES, JFTF TARZE AR EUR ¢ R A2 IEH S R R I« AR5, {8 FH OC 00 ) Bl B3] (R AR AL
X F TARSE BRI SR BAE B K8 B 1710 BoR 1T — 2 T2 B IREARHIE

40 N TH ) F
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(17.13) United has a hub in Chicago, which is the headquarters of United Continental Holdings.
1 X% A ¥ 15 has a hub in"fil“is the headquarters of (‘& 845 has Al is, {HH KK IEME). H1& 3 &
“has a hub in” /IR “United” , ALK& “Chicago” , Bkid “which” , 7E “is the headquarters
of” Wi R I “Chicago” . &4t A:
r1: <United, has a hub in, Chicago>

r2: <Chicago, is the headquarters of, United Continental Holdings>

T O AR P B KA R E R AL R R R &R, AT ZE et & el R pie ff 20/ X 5K
PR RS W ARG T2, DU 0 21 B0 e s Ad iR . H AT J7 vk T S I 3 iR Rk i
KA, HFIbaBeIR 2 4t iE (nominally) A 1106 £

(x,r,y) covers all words in s

the last preposition inr is for

the last preposition inris on

len(s)<10

there is a coordinating conjunction to the leftofrin s
r matches a lone V in the syntactic constraints

there is preposition to the left of x in s

there is an NP to the right of y in s

17-10: S IFHITHAE
EvE: XA TF ik {5 BB A 5 REVERB 2 B 2 % 4B 9 12 £ (Fader %4 A, 2011).

17.2.6. XZHEIHMEVESTFN

AT A AR BRS¢ RIS DL RS FE . A 126 A F-measure KPPl 58 ¢
RINIURGE . ARZE(PIRE FEFN A [RER R G0 E R O R T 028, M ARARZE I 7732 2 & 2R Gk il A
SR 1) RE

2 I8 B (semi-supervised) I L B (unsupervised) 5 72 MEVEAL, KON EAIM web Sk SCA H$2
T AR R o RUNIREE Ty 7 R BRI SCA, 8% AT R RAE— AN /MO AR AR iz 7 e A1,
DRI S AN T 6 T Sy A — 2L TRk 119 5% R s249)

XX Ee v, Ay LLd sk A H O R B AU AR (O)REFE, ik N A AN 0 R IR
PEo JEHE X PP IEM E T M IESCR SRR O, ALK R RAA T ERN G — M LK R K
REBNEF 8. MR, JRAETEHES, PPLZEET 5 H (occupying) ¥ A o4 . g2, KA1
HIIE R4 & 5 BE X P Ryanair has a hub at Charleroi, FA1IEAEFERILT 20, NG EN:

# of correctly extracted relation tuples in the sample

ﬁ p—ry

total # of extracted relation tuples in the sample. (17.14)

Ty T AT LT A AR E B T AR A BRI R . R I RS RE X E

PRI R R AT HE P (IR MR BB S ), FRATAT P2y 3l v 5HT 1000 MHrok & HT 10000 MFC R #

100,000 MHrR RIVKEE, 5%, ER—FEOLT, ATMZES PN A . 0K m 34 1 R 243k
SRR 2 () To S, SRR ZE IR I . (B2 A IR B RTAG H Bl 5,

17.3. 1ZHNEE

R [B) RT E HA & — bR ) 25 B (0 Ay 42 sS4, e ATIAE H T RIAS N B ER . R e B4 1) A8 [ 25 mp 99y 6 2 B 7 £
. SN T HEWTES [RIATH I, 7E £ BUX L B ] R 18 3K (temporal expression) 2 5, AU E AT TE
(normalized)-- 5 AbrdERS X, DAMEBATHERT. AEAT T, AT R 1A A A BB E AL .
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17.3.1.  RIMEIRIAZUHREY

i ) s U FR (2 ZE X B B) A ARG R T) L FRERB TR A E AT EE & . 48X (absolute) it 7] 321k 2 T8
SEET DL E B B H P H A — K R (R B A LA R IA . AE X (relative) i [A) 204 A d i — £ 3
b ) 224 i i S 38045 5 (K A (B 40 @ week from last Tuesday). #ic)i, #r&E(duration)ist (8] 7R AAS [EHL
FERAFD rehy Ko . 0S5 R RIS . B A7.11 5 H 7 X e ) v g — Lo i ) R IA o ]«

IS ik 2 —FEVELE ), DU A I il % 88 (lexical triggers)E yF it 30 fil R 98 0] DLZ 4
Wy A TR AR 5E R I ] R IA B AR E AT R RGBS R AR L T TR R AR R
17.12 fflt 17— 2o 4.

Absolute Relative Durations

April 24, 1916 yesterday four hours

The summer of '77 next semester three weeks

10:15 AM two weeks from yesterday six days

The 3rd quarter of 2006 last quarter the last three quarters

17-11: 4a3f, XRMFFERERIAR BB F

Category Examples

Noun morning, noon, night, winter, dusk, dawn

Proper Noun January, Monday, Ides, Easter, Rosh Hashana, Ramadan, Tet
Adjective recent, past, annual, former

Adverb hourly, daily, monthly, yearly

17-12: BFEHADC Al 4 28 7R f5l
EFATKRESR TimeML IR 5, Hp i [EERIAZH XML #3710 TIMEX3 FHiZbRiC 1% A& PE k171
Bt (Pustejovsky %5 A\ 2005, Ferro % A\ 2005). T [ 7=l 7R 1 X P U A R (A TR A 17.3.2 715
wiRJE ).
A fare increase initiated <TIMEX3>last week</TIMEX3> by UAL Corp’s United Airlines was
matched by competitors over <TIMEX3>the weekend</TIMEX3>, marking the second
successful fare increase in <TIMEX3>two weeks</TIMEX3>.
I i) s TR A 25 0 55 A 4R -5 3 P T[] 238 20 JS2 PR BT A SCAS DX T (R R AR AT 285 2 o TS0 PRy ek (1]
F Ak AR T IEAE FH B SRR R B AR E AW I . RRid & sebbric via 2k, RS RIEE S
fil A #4517 (5140, February)m2 (1514, MONTH)RIAES, M LRI B 45 5 o (R Bl kB o g 4k
1713 4 T — R E TN RS0 B (Verhagen 25 A\, 2005 4F).

# yesterday/today/tomorrow

$string =~ s/((($OT+the$CT+\s+)?$OT+day$CT+\s+$OT+(before|after)$CT+\s+)?$OT+$TEReIDayExpr$CT+
(\s+*$OT+(morning|afternoon|evening|night)$CT+)?)/<TIMEX$tever TYPE=\"DATE\">$1

<VTIMEXS$tever>/gio;

$string =~ s/($OT+Hw+$CT+\s+)<TIMEXS$tever TYPE=\"DATE\'[*>]*>($OT+(Today|Tonight)$CT+)
<VTIMEX$tever>/$1$4/gso;

# this (morning/afternoon/evening)

$string =~ s/(($OT+(early|late)$CT+\s+)?$OT+this$CT+\s*$OT+(morning|afternoon|evening)$CT+)/
<TIMEX$tever TYPE=\"DATE\">$1<VTIMEX$tever>/gosi;

$string =~ s/(($OT+(early|late)$CT+\s+)?$OT+last$CT+\s*$OT+nightSCT+)/<TIMEX$tever
TYPE=\"DATE\">$1<VTIMEXS$tever>/gsio;

17-13: 3K A Tarsqi FH GUTime BHE)#RIZ R LY Perl HE;
¥ % Ri8 77 1% (Sequence-labeling approaches )i fii 5 iy 4 SEAR AR iCAHF 7 10B 7%, H 1. O f1B
FricfE TIME3 43 b [ (A Rk A3 AN e Sk ) 503m], R s
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A fare increase initiated last week by UAL Corp’s...
00 O @] B | O O O
MAFIE S I BRSPS BUR AL, JRIIZRGE T P A bR 25 A (R LA R R A ). 18] 17.14 Bl 1 i
) FRic oA Y AR s
I ) i TCIR 1) 2 2 FHIE 10 7 (BT 8L K R -0 B2 SR PP ARG 1) o T AT X S8im YA B 7 V) — A T 2N
M0 A fish 2 14K (false positives, B BH )i iA:
(17.15) 1984 tells the story of Winston Smith...
(17.16) ...U2’s classic Sunday Bloody Sunday

Feature Explanation

Token The target token to be labeled

Tokens in window Bag of tokens in the window around a target

Shape Character shape features

POS Parts of speech of target and window words

Chunk tags Base phrase chunk tag for target and words in a window
Lexical triggers Presence in a list of temporal terms

& 17-14: FFiIZ 0B XAEETEFRIANARIC 55 /Y BL RUAFAE

17.3.2. HEMTEHL

i [A] B4k (temporal normalization) & 44 B[] 2 20 S 214 5 i 8] sl BRFSE A 8] I F2 . B[] A
5HPTEA — KA () S ERR R o R R) 32 B A TR B 2 AR, (AT BE AL OC T T 4R s R &G
RS E . FrAEfLET A R B 1SO8601 4ufidi [ E 1 VALUE J& 1% 7~ (1S08601, 2004). K 17.15 &
il 7 EATATH AN T VALUE J& ) 4

<TIMEX3id=""t1 "'type ="DATE"value ="2007-07-02”"functionl|nDocument="CREATION TIME"
>July2,2007 </TIMEX3>A fareincreaseinitiate d<TIMEX3id="t2"ty pe ="DATE’

value ="2007-W26” anchorTimelD="1t1 ">l a st week</TIMEX3>by UnitedAirlineswas

matched by competitorsover <TIMEX3id="t3”ty pe ="DURATION"value ="P1WE"
anchorTimelD="t1 ">t h e weekend </TIMEX3>, markingt hesecondsuccessfulfare
increasein<TIMEX3id="t4”ty pe ="DURATION”v alue ="P2W’ anchorTimelD="1 1 "> two

weeks </TIMEX3>.

E 17-15: GEEFRERHMELERN TimeML #riE

WG SCAS () H A (B0 H )2 July 2, 2007, X R RIE R 1ISO ZRTEAN YYYY-MM-DD, 784
Hi2h 2007-07-020 FRATT A7 SCA i 1] R0k SR i #52 MxX AN H BT 461, eI~ v VALUE J&
PEIE

IEXCHE AR RIE R R EARE A . 75 1SO brded, g5 M 01 2] 53, FHERIEH
—AMNERELGEE A BRI . X BB YYYY-Wnn £oR . FATSCHH I 1ISO J& 25 27
Ji ;A 1 last week [{E %7~ 4“2007-W267,

AN )RR 2 K (the weekend). ISO [ M E BI—FFi6; R, FIAR B BUE—REKRE, I
HE 28— NEN . FIRBEICAFREER R, Kk VALUE &M RE D A0S —ME B . RREER TR 2R
P Pnx BExUCREFIRIT, Hb n 2 — RN KEMEE, x RoRBEAL, 1 P3Y RR =4, P2D RR-M K.
ARG, — AR PAWE. fEXMIEAT, WA L H1E Bk E X AR E 8 R R —
JA P —EB 5 . 1XEAE EmiS /e ANCHORTIMEID J&tEH . &), #ih two weeks tHRx P2W SRR [1Hr4E
W] OO TS A R AR E I A IR 2 WA ——X B A RIRE 1. B 17.16 fid 3R x HAth i 5] AR 4L
8] (/) — L FE AT 7B 2 1 1S08601(2004). Ferro %5 A (2005) A1 Pustejovsky %5 A (2005) T fif 58 2 4075

H 1 K 22 Bt 1) VG Ak 5 1540 2 5 T30 1) (Chang #1 Manning 2012, Strotgen il Gertz 2013). VL
e 6] 2Rk A AR 18 U T FEAH SR Bk . BB TESS 16 TR A H IR BRI (205 7 v —FE, — Nk
G310 B SCR B IS A RR 8 T2 o 7712 L3 3 00 B SOV SR ORI, TRV I L A SO S R K 1)
S L, A A-TAR 7 B4
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Unit Pattern Sample Value

Fully specified dates YYYY-MM-DD 1991-09-28

Weeks YYYY-Wnn 2007-W27
Weekends PnWE P1WE

24-hour clock times HH:MM:SS 11:13:45

Dates and times YYYY-MM-DDTHH:MM:SS 1991-09-28T11:00:00
Financial quarters Qn 1999-Q3

B 17-16: RxARIAEFIFEETER 1SO X IRHI

SEAHRE (fully qualified) ) HIARE A DR MG EE. HMH . Rk 5 s 0 20 il

B, SRIETAEAN 1ISO AP IR E . T i 114 April 24, 1916 IXFE RIS
FQTE — Month Date , Year {Year.val -- Month.val -- Date.val}

JELE A (non-terminals) H . H AR IR MR A 4 o il SUE R RSy, lid . val i35 7 1] 1X 2L Y,
4re IXAN FQE Mg, (et —SAbsE, wT Pl sodkifid FQTE.val 5] .

TEHESESCARH, 54 W (8] 208 AR 28 W 3 190 5055 v 1K 2 B0 a) A8 sCER R AN e B, I
Ho@ w2 tanr T s H w5, 2lealeE i, TATHHFR N SR B E] 44 2 (temporal anchor).
AT DAAH X Z i 8] 4 ok o 5% 40 today, yesterday, %3 tomorrow 2 S8R (AR A ME . Today 18 X
RN 0 BL 4 £, tomorrow Al yesterday 1B & 18] 73 70l S S 3G 0 — RAIIR 2 — K. 249K, FIERIFANIE
AR A B R — R AR R ()R JE A, FRATT 0 B[R] S B I R 0 20U R A B B TR] SR [ A
(modulo)izH .

AERZE, E R the weekend 5 Wednesday iX £ [ kA B S5 AU Z I E 4. AR
T4 ETAE -, the weekend 2 ARFE B2 SCR HIHZ B — A B R . EAGHLIFAE S A2 dnt, i i
THR.

(17.17) Random security checks that began yesterday at Sky Harbor will continue
at least through the weekend.

EXFHG LT, F21E the weekend Fi& 2 e HI BT AE — A BN AR (B R — AN K)o RIFIXAS
MG ERE T continue B4, iXAN3h1A 2L the weekend.

AR B[] R0k 20 f R I (R) Sy b 3, 2RAULT today M1 yesterday i FH 5L . SOR HIHR BHERATT 7R
B 3L F 2 1ISO week 27, Hith last week HIFEE A TEA A AT 1. A T #ERA B next A1 last
kA, B A E H IR B AT EE RS . Next Friday 7 LLE 2 SEVL 4/ 00 N — AT, taf
AR N — AR EIA T, AER SO B s I i, W s 8 v Re ik id S s A B T, Jl il ok
TE S IR 2 T A0 R R g B B (8] B E R, AT DA SR s S

17.4. IENSEERERE

HHRE (event extraction) {11155 £ IR SR R B F A . FEARMESS T, - FA R R H
PEECIRAS I FIA N, 2 F AR EOR T LALERS 8] _E 7 B4R € s BE] B o 1 TR B SCAR I FRIC SR 1100
AT AT

[event Citing] high fuel prices, United Airlines [event said] Friday it has [event increased] fares by $6
per round trip on flights to some cities also served by lower-cost carriers. American Airlines, a unit of
AMR Corp., immediately [event matched] [event the move], spokesman Tim Wagner [event said]. United,
a unit of UAL Corp., [evenT said] [event the increase] took effect Thursday and [event applies] to most
routes where it [event competes] against discount carriers, such as Chicago to Dallas and Denver to San
Francisco.

FEGETE Y, KER > A # BT 2hinl, T zhin K2 2 R A . SR80, IFRATHG] 5o LUE
, OFAE Rt . ST ULH AR ESI N, W17E the move F the increase ', T LE3) 17 AN GE
SINEAM, Wi fiE took effect, & Fa & LA IINTE], MiARLFEAL . FFE, 230, W make.
take 1 have % ¥ ANFER A AT 0 TSR U, F A8 % H 4 WP B3 =1 (took a flight) kR, X



284 17. {ERFEW
Se A2 A R R A e eIt T — ANk .

MR B b5 BFIAS ], A EA R AR B FAF R BT 55 . 40, 7 TempEval 3£ =24F 55 (Verhagen %5 A, 2009)
W, H AR R Rk (aspects), LA E TR FIR [ @Y. A o E. IRE . MEEHF
(reporting events)(Lt il say. report. tell. explain). BAIFEM:, %%, HDFHMMME, BSABSEE
TRRCH Sk . Bl dn, R SC A ) & Bl said A AT DL VE B N (class=REPORTING, tense=PAST,
aspect=PERFECTIVE).

AR EOE A R ST A, G A IOB b i SR AR I A, T 2R R i E
REAEME . FETRHE AL RIS S, WA 2, IR IR Bl 1A i 2515 2 W 17.17

Feature Explanation
Character affixes Character-level prefixes and suffixes of target word
Nominalization suffix Character-level suffixes for nominalizations (e.g., -tion)
Part of speech Part of speech of the target word
Light verb Binary feature indicating that the target is governed by a light verb
Subject syntactic category Syntactic category of the subject of the sentence
Morphological stem Stemmed version of the target word
Verb root Root form of the verb basis for a nominalization
WordNet hypernyms Hypermnym set for the target
17-17: BN D ET N[ F I 75 ENERFHE
A A
B
A before B Aoverlaps B B
B after A B overlaps' A
A A
Aequals B
B equals A
Ameets B B B & e )
B meets' A
4 Astarts B Afinishes B &
B starts' A B finishes' A
B B
Aduring B A
B during' A
B
Time

17-18: Allen(1984)4 Hi Y 13 MBI K R
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17.4.1. SHERIIEIIRE

FERL I B SCA P FA I SR E )5, T — ML S X L5 B FA RS B — e m
P R 2l o 3R 18 BSF W) R0 8 2 ) 22 AR AR 58 L F RS A2 A7 TR o IR U Lo S AT 552 H AR 20 TR
T, (HEEH TR RSEHRE

NG BAEATS IR FH AT 55 S R SCAS i S i At A [A) 2 A AT ¥ 0 R o SRR IR AT A
SR ft 5 H AL R AH R O VF 2 Ak XA 1 B — ol f2, AEIRATAYZR 0 SCA 1 E 36 B AT S
A SR Bk R A M A m SR K 5 o B XA HE T AT DU 1R g — Bl o0 o8 R Al A 4 2K AE
%55 RANT R EE 17.1 5 P RER AT 55 o S0 2 8] I 18] 5 334 7 2809 ] 17.18 (Allen, 1984) 7] Allen
K& (Allen relations)trifEfE 2 —, M 17.1 TR THRAEM 22588, 78 TimeBank 5812 _F 47
W&k, FHAEEAE IR TERAE . IS AI{A (aspect).

B} 18] FE (TimeBank) i b} 2 B3R 7 FRATTEE A i i il i ¥ 245 B 0 SO 4L (Pustejovsky 45 A,
2003b). W IA] P 1.2 £ 5 ATl RS (B4 T2/ A4 AT PropBank 45 &) #51) 183 /N [l S & .

I 8] FE TR A — e SCE A AE TimeML VRS H B A Ay (1 i) 8] 221k R F4F (Pustejovsky %5\,
2003a). Fx IS [EEREMEEZ AN, TimeML VERSE S 1 SR M ) I8 U W] B (A%, )5 & i
E BRI R . 2 58 N 1 il 5] 7 AT 17.19 i s A RibRid, EAT12& A—1 TimeBank
SRR .

(17.18) Delta Air Lines earnings soared 33% to a record in the fiscal first quarter,
bucking the industry trend toward declining profits.

WERBEFTR, ZOCARERE =N F RPN A R IE . X S AEAAE K A (occurrence) S, FHp R
T U ME— PR IRAE, DAMEAEE— P AR p Al F o i Ja) 2 0A 2R 45 S 1) B G I TA] (1 Dy SR [|]) A S A
Hh B I TR) R

bR 7 X R A, TimeBank it fit 7 PYANEERE, AEHIE 17.18 HH i Allen 58 F R A # SUA h Fi A
AR 1] 22 TA) S TR) SR 2R o T T A0 IR ) 5 AT I ) 5K &R o

* Soaringe1 is included in the fiscal first quarteriss

* Soaringe is before 1989-10-26s7

* Soaringes is simultaneous with the buckinges

* Declininges includes soaringe1

<TIMEX3 tid="t567" type="DATE" value="1989-10-26" functionlnDocument="CREATION_TIME">
10/26/89 </TIMEX3>

Delta Air Lines earnings <EVENT eid="e1" class="OCCURRENCE"> soared </EVENT> 33% to a
record in <TIMEXS tid="t58" type="DATE" value="1989-Q1" anchorTimelD="t57"> the

fiscal first quarter </TIMEX3>, <EVENT eid="e3" class="OCCURRENCE">bucking</EVENT>

the industry trend toward <EVENT eid="e4" class="OCCURRENCE">declining</EVENT>

profits.

17-19: 3k B TimeBank iE#lE /=45l

17.5. {RIRIEF

VF2 U IIRIE, DARATREMI AT H, X el A St 5 A 28 DL . ZR ) 1 450
FERERE . XL R TS SRR, 5 TE B4 (scripts)(Schank #1 Abelson, 1977)f 5%, H7H4. £
5B FABAT A )RR T AU R X LE AR SR AR R 5 Z B AT DU R SEAAR )38 200 28, 4 Sk oy e 21
B R, DR EENRE, AR AR IS . R R, X BRATT IR
NN ER [ 52 (A A AH R R, IX A AR B 2 R TR 2R A S TR AT (slot-fillers) E v . BEARIE
(template filling) (171755 /& 4% 21 V8 F 45 JA 09 SCRYS, R 5 B SCAS e B BT HE 78 4 A6 T 78 A DR ABEAR HH 11
X SRR SE TR A R DA B AR H R B SCAR B A, AR AT DA E i — S A A Ak B SCA G 2 R HE T
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H R R 2 2H A
FATEHAT IS 24 7] e P R e AR AT BE G R o

FARE-RAISE ATTEMPT: | LEAD AIRLINE:  UNITED AIRLINES

AMOUNT: $6
EFFECTIVE DATE: 2006-10-26
FOLLOWER: AMERICAN AIRLINES

A UM (LEAD AIRLINE, AMOUNT, EFFECTIVE DATE, FOLLOWER). T — ¥ ik 1 7c 4t 1y
FRUAEFHIARIC 7. 55 17.5.2 TTEEfIR | — 2 TH RIREE FH L (fifinite-state transducers) 2 1 H
MIHRG, 1ZRGEEMGRGHTET 22 2T R G0 R R R B8 2 (AR AT 55

17.5.1. RRERNEZIFE

TERARIE ZE (bR BTGB, RATIAS 2 1 A TlE SORSAR B FORE S 78 AR () SCAR I8 B2 ) I R0k . 3R
AT B AR N R AN A — M RAR P SO B S 7 A

TXAME 553800 B Y 2R AN O R BB R Gk @ .

F— RGP E BN BAAE THRE AT . XAMES AR AR IR 7 (template recognition),
BEAR, H— TR NNERPIARER B, FONFAT RN o BRI AT DA AA SCAR 73 R AE 55, IR
SCRS HARIC R RE AN BRR] A R SR EUREAE , SR A I AR ASAR AT AR B . o] DS 8 I — AR A
idy RN BIATR . ZERRID . IBEEGRIE Iy 4 SR BRI

ARG TAE R A BIE R R B (role-filler extraction). )1l Z5:—AN B i) 73 25 2% Sk A6 T 45/ i €1
(LEAD-AIRLINE. AMOUNT, %§4§). &Rl LA 1E Cg i A &) 1 i A 44 18 Jivh BIs AT i — oo o0 2K4s,
W A] DR AE 5 7 41 FIg AT P FIRAY . BN A B o SR AR E AR YR M 4R & AR B B AT DI R . [RIEE,
A DA A8 O RRAE SR, (EUIAE B ot LA 42 1) 13 B I A ) S 78 AR AT U 5

Z AN RN SCA B nT DL AR R R AR i3 AT Al . BN, fERANIRBISCAF, F4FH United 5%
United Airlines A fig#ifric. 9 LEAD AIRLINE . IX S8 A RA M A WIS, 2 22 A Hr LR MTER
A AR — AN T &

FMERAEA CAp FR VA X AR IR S 7, B TIEASES. RS VWHEE. BITfEmEALE
WISCA o Fe b 1R A 00 B T VA I 0 B0 B 22 A T SOABEAR A 400 T S BOREAR , 38 i R AR U 40
— R4 KB FH A4 (Chambers 1 Jurafsky, 2011).

17.5.2. BHNBRASERRIARRR

TR R AROAR R B B . HR B R — TR AR AR AR 5SS ARAE XA AR TR LS T (S B
(Grishman #1 Sundheim, 1995):

Bridgestone Sports Co. said Friday it has set up a joint venture in Taiwan with a local concern and a
Japanese trading house to produce golf clubs to be shipped to Japan. The joint venture, Bridgestone
Sports Taiwan Co., capitalized at 20 million new Taiwan dollars, will start production in January 1990
with production of 20,000 iron and “metal wood” clubs a month.

MUC-5 i)“& Bt v A 55 (15 B 2 e — R 5136 E UM H 25 B IBOTAG )2 4 ik & 58 Al
(12 VOR8] 17.20 \Box T FASTUS R4 A 1458 (Hobbs 48 N, 1997). HHE, 45E BRI
ACTIVITY &3 78 g5 A B 0 — AN A7 R RS AR

TS b PR I AT AR AR ) R G T TS N A R SRR, A&l 17.21 PR
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Tie-up-1 Activity-1:
RELATIONSHIP tie-up COMPANY Bridgestone Sports Taiwan Co.
ENTITIES Bridgestone Sports Co. PrRobucT iron and “metal wood” clubs
a local concern START DATE DURING: January 1990
a Japanese frading house
JOINT VENTURE Bridgestone Sports Taiwan Co.
ACTVITY Activity-1
AMOUNT NT$20000000
17-20: FASTUS 7RI ARG E B HEIR
No. Step Description
1 Tokens Tokenize input stream of characters
2 Complex Words Multiword phrases, numbers, and proper names.
3 Basic phrases Segment sentences into noun and verb groups
4 Complex phrases Identify complex noun groups and verb groups
5 Semantic Patterns Identify entities and events, insert into templates.
6 Merging Merge references to the same entity or event

17-21: FASTUS &L IEK I

B E: FASTUS # Hy AL 2 K F (Hobbs F A, 1997), & —ERBHFZLXAWER, AEHHET—E.

AT DYANBY B -5 B I A OMTE RN AT AR AT Ie A 7Bt . 2R)E, 28 5 BB
T FST MR G R SEARFI A, IR DR B0 R AR i S p R b . XA FST R & Tk
F LA IENRIEA(NG Fonfidd, VG Ronahiald), & ULES b HeF s — a1,

NG(Company/ies) VG(Set-up) NG(Joint-Venture) with NG(Company/ies) VG(Produce) NG(Product)

KBRS ) IR 45 F ot AN BB (B 17.22), SRIGLATEFERIE 17.20 Fs s — 2 IREE .

TEPAT VAR Z )5, & B0 & I PN AT B F 38 A0 [F) S5 B35 51

# Template/Slot Value
1 RELATIONSHIP: TIE-UP
ENTITIES: Bridgestone Co., a local concern, a Japanese trading house
2 ACTIVITY: PRODUCTION
PrRoDUCT: “golf clubs”
3 RELATIONSHIP: TIE-UP
JOINT VENTURE: “Bridgestone Sports Taiwan Co.”
AMOUNT: NT$20000000
4 ACTIVITY: PRODUCTION
CoMPANY: “Bridgestone Sports Taiwan Co.”
STARTDATE: DURING: January 1990
5 ACTIVITY: PRODUCTION
PRoODUCT: “iron and “metal wood” clubs”

17-22: FASTUS BRI ER 5 £ RHY 5 PN ER D 1ELR
Bl : XBERAME 6 43, LUARE 17.20 F 5 Ri L ERK.

17.6. B4

AR BT T M SCA A U BRI 2R I0E LA B IR .

o SEAR 2 [A] ()56 F2 PT LUl ik 5 B 0 7 VA TR I : A VR I SR v B, T DA B 2 2 ik
M0 E R F T SR P RS, AT DME R B B A SRR T R, mT DM A
wRWNE. L& OPEN IE Jjik.

I 45 B Gt S ) RN TR g v o0t it 18] SRR S AT R IR ALY AL, AT DA I B () R

o5t F 3o ) TR RN 2 AR om0 O B0 (U0 TimeBank 1881 ) I 2k 0 7 515 U R0 43288 , 0T LA K s A6 0 R
7B

BEAR T8 N FH AR 7 0] ARG SCAR R i e B L, R SR e R B R N B R R A 1
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17.7. XiskFAPhSRiREA

B S BB T AE 2 AE Frump RS 5T AL BRI 7841 55 (Dedong, 1982). J& K IIWF 722 T
2 EBUF 3 7059 MUC 2345 (Sundheim 1991, Sundheim 1992, Sundheim 1993. Sundheim 1995).
R MUC %%i, 1 CIRCUS %%i (Lehnert % A, 1991)Fl SCISOR (Jacobs #l Rau, 1990), i g%
[t Z %%t FASTUS (Hobbs %5 A, 1997)7%/E 7 R K (M54 A1 S & . Chinchor %5 A (1993)3i T MUC ¥
ik

B T8 RGN — AR A B ) — AN SR R, AT = R TALES ) k. R IE
B3] J7 2 (Cardie 1993, Cardie 1994, Riloff 1993, Soderland 2 A\ 1995, Huffman 1996)5¢7E T &1iR 3k BL
A, FEATAERRSHET NGRS MO0, PR IET HMM FE 2185 1R
I, |87 FEAAMCHE I (HMMs: Bikel % A 1997; MEMMs: McCallum % A\ 2000; CRFs: Lafferty
N 2001), PLRHHHFAERIT 2 3R (Zhou %5 N, 2005). #4778 1E 1 Collobert 2 A (2011) 1781 ¥
R, AAIEBFIMEZS FRNH T CRF.,

JE A P e S R R AR AT IR VP A, gk SR Z AT 3k B, A 4E 2000-2007 45 iy 44 SRR A
K R PEBURIIN 8] 254 1) H 3h N & 32 BU(ACE) i, KBP(Knowledge Base Population, #1iRILaEEEA) AL
(Ji % A\ 2010, Surdeanu 2013)[)8 RIEHUTS, B WIRE I 7R (FREN S, 8 SR B AF RS, H AR i RIC A 55 8
( “slots” ))f1— %% SemEval #fit£x(Hendrickx 2 A, 2009) .

e B OC RPEHUR JE B Hearst (1992b)#& 1, JfH AutoSlog-TS (Riloff, 1996). DIPRE (Brin, 1998).
SNOW-BALL (Agichtein il Gravano, 2000)#1 Jones %5(1999) R AT T4 & . iz F2 I B 574348 M Mintz
% N (2009), A A1 B3 Tz FE B X ANAE HR L R AR AR R G4, % AR50 Ll “weakly labeled
data( 55 717 % 4 bR 25 1 B8 )" 1 4 X (Craven Fil Kumlien(1999)#1 Morgan %% A 2004, LA Snow % A
2005,Wu F1 Weld 2007). X% R4 REY R, HoaH Wu Fl Weld(2010). Riedel 2 A (2010)7
Ritter 25 A (2013). JFif IE £ %1045 KNOWITALL(Etzioni £ A\, 2005). TextRunner (Banko % A, 2007)
H REVERB (Fader % A, 2011). A —Fil A, B G 7 B OPEN IE k%, 2
Riedel % A (2013).

HeidelTime (Strotgen 1 Gertz, 2013)#ll SUTime (Chang A1 Manning, 2012)#& 7] '~ 4 (1) s [a] 2 B A1 EE
ik 245, UzZaman %5 A (2013)##ii& 7 2013 4] TempEval $k/ik;Chambers(2013) 4l Bethard(2013)%
T LR T

17.8. %3

17.1 Acronym expansion, the process of associating a phrase with an acronym, can be accomplished by a
simple form of relational analysis. Develop a system based on the relation analysis approaches described in this
chapter to populate a database of acronym expansions. If you focus on English Three Letter Acronyms (TLAs)
you can evaluate your system’ s performance by comparing it to Wikipedia’ s TLA page.

17.2 A useful functionality in newer email and calendar applications is the ability to associate temporal
expressions connected with events in email (doctor’s appointments, meeting planning, party invitations, etc.) with
specific calendar entries. Collect a corpus of email containing temporal expressions related to event planning. How
do these expressions compare to the kinds of expressions commonly found in news text that we’ ve been
discussing in this chapter?

17.3 Acquire the CMU seminar corpus and develop a template-filling system by using any of the techniques

mentioned in Section 17.5. Analyze how well your system performs as compared with SOTA results on this corpus.



